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P R EEDINLC

CHAIRVAN SMITH: Cood morning.

Is there any preliminary business?

MR, BLAKE: ¥Mr. Chairman, one matter c¢f =scheduling.

I would like to set aside Friday morning for ¥r.

Dieckamp's testimony, if I might.

CHAIRMAN SMITH: For --

MR. BLAKE: ¥r. Pieckamp's testimony.

DR, JORDAN: Friday?

MR. BLAKE: Yes, sir.

CHAIRMAN SMITH: Okay. Very gocd. No objections
to it.

MB. BLAKE: If we wrap up everything else wve

intended to do this veek, I would endeavor to try to get hina
here earlier, but I would like to set that aside.

CHAIRMAN SNITH: Ckay.

We found that a 12:30 adjcurnment time cn Friday
is not early enough. It is going to have to be 12:00
o'clock and no later thar 12300 o'clock. It means we
adjourn at 12:30 and the rest of the afternoon is quite
frantic, so ve do not think a half hour accomplishes that
much, so we will be adjourning at 12:00 o'clock. We will
continue toc start at 8:30.

MR, BLAKE: I am rot avare that ¥r. Dieckanmp's

testimony addresses one of the Commission issues but is not

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2345
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directly tied to any of the Intervenor issues.

CHAIRYAN SNITH: Anything else of a preliminary
nature?

(ic response.)

CHAIRMAN SMITH: Okay. I think we are ready then
to begin the cross examinaticn of Mr. EBoger.

MR. SWANSCN: Excuse me, ¥r. Chairman. I did wvant
to have the opportunity to ask ¥r. Boger if he had any
additional corrections or additions to his tastimony, .
couple of things we wanted to point out that I did not get
on the record last Friday.

Whereupon,
BRUCE BOGER,
the witness on the stand at the time of recess, resumed the
stand, wvas further examined and testified as follows:
DIRCCT EXAMINATION -- Resumed

BY MR. SWANSON:

o} Mr. Boger, do you have any additions or
corrections to either of your two pieces of testimecny?

A I have an additional change, or a change to =y
testimony on Aamodt Contenticn No. 2, and it is in the
ansver to Question S. The ansver should read "If the
facility is alloved to restart, we pl2n to administer the
operating portion of the NRC examination to all license

operators approximately 30 days™ --

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W.. WASHINGTON, 0.C. 20024 (202) 554-2348
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CHAIRMAN SNITH: Slcw down, please.

MU S O TTmg e
TEE RITNES

%]

ah SOrTYe.

.-
L)

CHAIRYAN S¥ITHs Ycu inserted the vords "operating
porticn."

THE WITNESS: Of the NRC.

CHAIRMAN SMITH: Ckay.

THE WITNESS: I inserted “"the operating portion of
the NRC" in between "administsr”™ and examination." After
that sentence, which,; “"approximately 30 days prior to the
restart of the facility." insert an additional sentence
which states, “"The vritten portion of the NRC examinaticn is
presently scheduled for April 1981.," That is the correction
that needed to be made.

BY MR, SWANSON: (Resunming)

Q Do ycu have an addition to make to that testimeony
also?

A Yes. At the time that I prepared the testiamcny,
or since the time that I prepared the testimony, the
Operator Licensing Branch in the NRC has added twc human
factors psychologists to the branch. They came on board
about the 2nd of February. It is too-early to see exactly
what they will be doing, but they have been added tc the
staff with the hopes of looking at cur examinations and our
teaching and learning process, to lock at our examinations.

MR, SWANSON: Thank you. I have nothing further.

ALDERSON REPORTING COMPANY INC,

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

CHAIRYAN S¥ITHgs 3.1 right.

CRCSS ' XAMINATICN

BY ¥S. AAXODT:

Q Mr. Boger, I think I will just begin with the last
thing that you said, which will be an addition to the
testimony, and then I will go, Mr. Smith, directly to my
cross questionining.

You said you are adding human factors
psychologists to the program. Could you tell me what their
background is? Is it in psycholegy or in what is called
human engineering?

A I understand that their lLackgrounds are as

teachers in the teaching field.

Q Teaching what?
A I am not sure.
Q Have they had experience in specifically test

construction or analysis of tests?

A I do not know.

Q Have you had that kind of education, ¥r. Beger?

A Have I?

Q Have you had that education in test construction,

test analysis?
A No, I have not.

c Have you consulted with anyone, for instance

ALDERSON REPORTING COMPANY NC,

400 VIRGINIA AVE., S. W, WASHINGTON, D.C. 20024 (202) 554-2345
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Educational Testing Service in Princeton?

B I have not.

C Some of the categories covered by the written
examination for licensing reactor operators are designated
in Section 55.21, is that correct?

1 Some of the areas which must be covered are
designated in Part SS.

Q Yes. So some of the catecories are -~ there have
been additions tc the 12 categories in Section 55.21, is
that correct?

A That is correct.

o} Are they =-- the tests on heat transfer and fluid
mechanics referred to in NUREG-0660, Task I.A.3-4,

A I do not have that NUREG.

Q You refer to that in your testimony. Perhaps you
cou.d look at that.

MR, BLAKE: Mrs. Ramodt, what was the task number
again?

MS. AAMODT: It is NUREG-0660.

MR. BLAXKE: In 0660, what was the task action
nuaber?

BS. AANMODT: Task I.A.3-4.

CHAIRMAN SMITH: It is on page 3.

THE WITNESS: My testimony refers to Item I.A.3.

BY MS. AAMOCT: (Resuming)

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S W, WASHINGTON, D.C. 20024 (202) 554-2345
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Q It says there that all reactor cperator licence
aprlicants shall take a written examination with a nes
category dealing with principles of heat transfer and £luid
mechanics, a time limit of nine hours and a passing grade of
80 percent and 70 percent in each category.
Now, is that in addition to your test?
CHAIRNAN SNMITH: Mrs. Aamodt, ve are having the
same problem that we had before.
Are you looking right at Mr. Boger's testimony?
¥S. AANODT: VYes.
CHAIRMAN SMITH: All right.
Is that on page 2?
¥S. AAMCODT: He is referring to changes regquired
in this area are identified in NUREG-0€60, Item I.A.2. Now,
I did not £ind it in I.A.2 but I found it in I.A.3.
MR, SWANSON: The testimony does say 3. It is
page 3.
CHAIRMAN SNITH: Will you actually lock at page 3?
MS. AAMODT: I am not locking at page 3.
DR. JORDAN: I think the confusion is in answver to
Question 7 he refers to Item I.A.2.
MS. AANMODT: Yes, there it is, at the top of page
3. They are identified in NUREG-0660, Item I.A.3.
DR. JORDAN: VYes.

MS., AAMODT: Sco I am j-3t asking --

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C 20024 (202) 554-2345
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1 CHRAIRMAN SNITH: I just want to clarify. Your
T 7.5

2 question, however, referred tc Item, I.,3d.3-4. That was 3

3 mistake aprarently.

4 ¥S. AAMODT: Page 4 of that.

5 CHAIRMAN SMITH: Page 4.

8 MS. AANODT: VYese.

7 BY MS. AAMODT: (Resuming)

8 o} Is that correct?

9 A Could you repeat the gquestion, please?

10 Q Are they -- are the additions to the twelve

11 categories covered in Section 55.21 for reactor operators
12 listed in NUREG-066C Task I.A.3?

13 A Referring to my testimony, I would think that
14 thése categories are included in the action plan.

15 Q Either the tests on heat transfer and fluid

16 mechanics?

17 A There are sections in the exam covering those

18 items.

19 [ Aud this is in addition, is that correct?

20 A That is correct.

21 Q Yos.

22 What level grade-vise do you estimate that these

23 tests are.
24 A What level?

25 Q In an engineering framework?

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.7 20024 (202) 554-2345
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N I think most engineers receive thermodynamics and
heat transfer courses in their sectcnd cr third year.
® Syt that wasn't the guestion I asked you. I asked

you what level the courses that you are giving are. Would
they be a second or third year level, these tests? Would
these kinds of tests follcw a second or third year level

thermodynamics course in engineering school?

A I could not compare it to an engineering course.

e Have you done tha*? Have you loocked at those
tests?

A Yes, I have.

c Are they harder or easier?

B I think they have a different slant than the

engineering schcol type examinations. Engineering school
type examination is directed more toward the thecretical and
the derivation of equations and principles, vhereas the
examsinations ve give or the areas that we cover are azore
tovard the prctical application of those principles.

Q@ ° Weculd you call it more descriptive than

analytical? Cculd that -- would -hat be a fair comparison?

A I think that would be fai..

Q Are they 20re problem solving or recall?

A Problem sclving.

c They are preblem solving.

L We often give situations and require the operator

ALDERSON SEPORTING COMPANY INC,
400 VIRGINIA AVE., S'W., WASHINGTON. D C. 20024 (202) 554-234§
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to respond as to what he would do to reduce the problem or
why he would act in a certain way.

Q Is that on the basis of his solving the problenm,
or your having solve it and told him what to do?

A I have not tould the operator what to do.

Q The trainer, the trainer having told the operator
vhat to do? Does he figure cut what the solution should be
or 4ces he rem.mber what he was told it should te?

A I am sure it is a ccmbination of both. He has to
rely on his training in the areas wvhere he has not been
directly told an answver.

Q What level of mathematics are required to pass
this examination?

A We do not require any level of training waich

would require the use of calculus.

3 The use of calculus did you say?
A Yes, ma‘am.
Q What, integral or differential?

A We 4o not regquire anything that would -- ugp tc
that lavel.
p I am sorry. Perhaps you misunderstocd my questine.
In order to successfully pass the examination in
this category, approximately what level of mathematics would

you need?

A High scheool. High school.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE , S.W., WASHINGTON, D C. 20024 (202) 554-2348



10

11

12

13

14

15

16

17

18

19

21

(]

24

25

_—_—_——_____ws—_——,i,i, — S

12,793

Q High school mathematics.

aa
()

gquivalent math.

Bow 40 these tests differ from those in Categcry =

)

In lookins through the old test, it seemed that

some of this material was already contained in Category E of

$5.21, E.
A That is correct. Our exams d4id, prior to the TNI
2 accident include scme knowledge of heat transfer, fluid

flovw thermodynamics.

c Could you compare the two tests, the twvo
categories, now? Have they be n revised?

3 You are referring to a Category E?

1 Category E with the present ~-- with this addition
cf this nev category on heat transfer and fluid mechanics.

A Category E in the past may have had one question
in this area. The new category would jave five oL six
questions in the area of the.modynamics, heat transfer and

£fluid £lovw.

Q About one guestion to five or six, is that correct
A Basically yes.
# Yes.

I understood fros this NUREG-0660 I.A.3 that this
time lim’t vas nine hours fcr five questions?

L} No, ma‘am. That is nine honurs for the entire

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE , S'W , WASHINGTON, O C 20024 (202) 554-2345
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exam. The exam has eight categories, of which this is Jjust
one of those eight categories.

Q I am sorry. This is the entire NEC examinaticn,
then, the nine hours are.
A Yes, ma‘'ame.
¢ Oh, all right.
What proportion of the total test score, if the

test sccre vas 100 percent, would these five guestions on

heat transfer and fluid mechanics contribute to that score?

A About 12 percent.

c 12 percent. And prior, with the one guestion,
approximately?

A I could not give ycu a number for that.

Q And T am -- will ask you == I will tell! you what I
am planning to ask you so that we can go through it

quickly. It is the parallel gzuestions for the SEC
examiux+tisne, the senior reactor operator examination. Some
of the categories covered by the written examination for
licensing of the senicr reactocr operators include those in
Section 55.21, and an additional nine categories described
in Section 55.22.
Is that correct?

A Except the part 55 is addressing subjects which

m st be covered, whereas the exam takes those subjects and

comprecses them into categories.

ALCERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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Q All right. But the scope, then, of the SRO
examinat~ion is descrided in S5%.21, and .22, is that correct?

3 55.22 addresses the scope 0f the senior reactcr
operator exam.

Q Aad it "4«s an additional 55.21, is that correct,
or 40 they have =--

By §55.21 is for the ccntent of the reactor cperator
wvritten e°xaminatione.

Q All rcight.

The revised NBRC licensing exam for senior reactor
operators will also include tests on the theory of fluids
and thermodynamics as described in NUREG-066C Task I.A.3, is
that correct?

A That is correct.

Q How do those new tests differ from those in the
category of 55.22? There is a category =-- well, you vould
know, on E, including coclant chemistry and effects, causes
and effects of temperature. How many guestions? Could you
compare that to the senior operator exam?

A I think this who e conversation will pa.cllel
thaty of the reactor operator examinatirn; whereas ve
included some questions in heat transfer or fluid dynamics
in the senior operator examination prior to tne accident,
now we have an entire category devoted to that subject.

Q And you would compare it, number of guestions?

ALDE.ASON REPORTING COMPANY . NC,
400 VIRGINIA AVE., S W . WACHINGTON, D.C. 20024 (202) 554-2345
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A Again adout five or six t¢c one.

LI

To one, ves.

And what level is this exa2aination, the tests for

n

this? W®hat level ccllege-wise or high schocl-vise would
these tests be able to be coampleted successfully?

i Well, it is about the saze lavel as fcor the
rezactor cperator.

Q About the same level.

B Yes.

e And the proportion, I suppose, that contridbutes toc

the 100 percent test score wouid be again 12 percent, abcut?

1 I believe it is a little more o1 the senicr exan
because there is only six categories. It is not gquite
one-sixth of the exanm.

c Are there any other aiditions to the revised 'EC
licensing examinations other than those Jjust discussed?

A Well, I believe we, in the testimony, ve discuss
the passing criteria, the new grading criteria for passing
the exan.

Q No. I meant are there any additicns to the
ey uination other than those just discussed?

3 Yo.

g No?

I am on page 2 nov. Several conversations I have

had with NBC have indicated my concern about the validity of

ALDERSON REPORT NG COMPANY INC.
400 VIRGINIA AVE. SW , WASHINGTON, O.C. 20024 1202) 554-2348
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your tests.

-

& that a concept that you have wrest.ed u

b

constructing these tests?

'
c
A

<

-

I believe so, yes.
Are the licensing exams vallid?
We bdeliesve they are, ves.

In predicting control room performance? How have

you deterxzined that?

A

I do not believe we can use them as a predicter of

performance after the exam. We can on'y test for

demonstrated knowledge at the time of the nXame.

c

So there was no atteapt tc determine whether they

were valid or not?

Ll

That is n t exactly true. The examiners have had

a lot of experience in the operation cof nuclear povwver

plants.

We have seen how they operate. We understand what

an operator has to know in crder to perform his job, and ve

base the tests on that experience ald knowledge.

c

So it is an informal type of validity. You dc not

systematize it in any way.

A

~
-

That is correct.
Or ~=- all right.

Were the NRC licensing exams given to the TMI 2

versonnel valid in predicting .ontrol rocam performance, do

you believe?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S'W., WASHINGTON, 0.C. 20024 (202) 554-2345



10

1

12

13

14

15

18

17

18

19

21

8

24

12,798

B I do not know.

RY ¥S. AAMODPT: (Resuming)
G aho would knew if they were valid?
A I do not know.
Q Wh:t are your objectives in giving the new NEC

licensing exams?

A I guess the testimony addresses that. I would say
the NBC examinations are designed to give us reasonable
assurance that individuals can safely and competently
operate the facility.

(Mr. and Frs. Aamcdt conferring.)
BY MS. AAMODT: (hesuming)

Q Didn't you just say in your prior answer that you
coud not do that with these tests?

A In an absolute sense. I believe I Jjust said ve
need reasonable assurance that we n:ed to be able to dc that.

Q Looking at NUREG-0660 Task I.A.2, page 1 -=- dc you
have a copy of that, ¥r. Boger?

A No, I do not.

¥S. AANODT: Do yoh think == could I provide ay
copy to ¥r. Boger?

CHAIRMAN SNITH: What is the --

¥S. RANODT: Could I provide my page to Yr.

Boger? I have it written here. I do not need it.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W, WASHINGTON, D0.C. 20024 (202) 554-2345



1 (¥s. damodt handing document to witness.)
2 ME., SHANSCN: 1Is there going to be extensive
3 questioning on this document? If so, we could =--

¥S. AANODT: Just on that page.

4

3 ¥R. SWANSCN: Okay.

8 CFAIRYAN SNITH: This is on -0660?

7 ¥S. AANUDT: -0660, NUREG-0660.

8 (Pause)

3 CHAIRYMAN SNITH: Are you waiting?

10 DR. JORDAN: Whe.: do we stand? Did he get a copy?
11 THE WITNESS: She has given me her copy.

12 2Y M¥S. AANMCDT: (Resuming)

13 o Okay. NUREG-0660, Task I.A.2, under "QObjectives"™

14 states the cbjectives of newv training and gualification

15 requirements.

18 You have read that, Mr. Boger?

17 (ditness reviewing document.)

18 THE WITNESS: Yes. It says even more than that.
19 3Y MS. AANODT: (Resuaing)

20 Q What is that?

21 A I said it says even nmcre than that.

22 Q What says even more than that?

23 A You read part of the statement of the objective of

24 the program, and I am saying that it does that and other

25 things.

ALDERSON REPORTING COMPANY. NC,
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Q Other things? You mean gqualifications for
experience and that sort of thing? Is that wha: you are
talking about?

A Educational experience and training requirements.

Q Yes.

All right. Would you say that these objectives
are responsive to the August 9 RBoard Order Item I.E? It is
on page 5 of the Commission's Crder, that is, to augment the
retrai.ing of all reactor operators and senior reactor
operators assigned to the control room, including training
in the areas of natural circulation and small break loss of
coolant accidents, including the revised procedures and the
TMI 2 accident.

A The acticn plan item is mcre ccmprehensive than
the order item I.E.

Q Would you say that these -- yes, that is what I
wvas saying to you. Are those objectives attempting to
respond to this Board Order I.E?

A I am not sure how they relate. I can only make
the comparison I made just a second ago, that the task
_~+ion plan is more comprehensive than the order item.

Q Byt was the task action plan responsive to the
August 9 order? Isn't that == isan't =--

A I think the task action plan was responsive to

several things, more than Jjust any cne order item. It also

ALDERSON REPORTING COMPANY . INC,
400 VIRGINIA AVE., S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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had the lessons learned reguirements. It also had the
bulletins and orders that vere issued. It was just cne =--
might have been one facet. I cannct even say it was one
facet.

I did not develop the action plan, so I cannot
ansver your question directly.

Q Well, I do not know. Would you like to look at
the Board Order to see whether you think that is =--

CHAIRMAN SNITH: Maybe this wculd be helpful.

¥S. AANODT: Yes.

CHAIRMAN S¥ITHs There is a basis for confusion
about what you are trying to accomplish by your gquesticns.
It could be taken several wvays. Cne is was the objective
set forth in 0660 intended to be a response to the
Commission order? That is one version of it. Or having
been issued, does the staff point to it as being responsive
to the Commission order? That is one version of the
gquestion. Or it could be just was it coincidentally
responsive to the Coamission's order?

MS. AANODT: I like number two.

CHAIRMAN SMITH: You like number twc.

¥S. AANODT: Would you say that again, Mr. Smith?

CHAIRMAN SMITH: All right. That was dces the
staff rely upon that objective as its compliance with the

Board order? That is not exactly the way I said it ‘hat

ALDERSON REPORTING COMPAMY. INC,
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time.

2S. AAMODT: That is good, ye

n

Y ¥S. AANODT: (Resuming)

C Does the staff look cn the chjectives stated here
as compliance, meeting those objectives as compliance with
the Board crder?

A I think if you comply with Item I.E.2 you do
comply with Order Item I.E.

Q The first objective, improve the capability of
operators and supervisors to understand and control complex
reactcr transients and accidents, will you measure for this
capability on the written exam?

A We will examine in this area on the exams.

P Could you =--

CHAIRMAN SNITHs How will you determine, then, if
you are able to tell us whether this objective is realized?

THE RITNESS: I think that we are taking one part
of this objective -- and this task action plan has many
items associated with it regarding training, gualifications,
upgrading of exams, new exam scores, time limits, and ve are
picking on one part of it, and that is why I am having
trouble ansvering the gquestion. We will examine cecple on
this area, the reactor transien.s and accidents.

(¥r. and Mrs. Aamodt conferring.)

CHAIRYAN SNMITH: I think that Mrs. Aamodt needs a

ALDERSON REPORTING COMPANY, INC,
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let’s get the Poard crder item. LlLet
recorde.

(Pause)

CHAIRMAN SMITH: All right, you already read part
of it. Let's get it into the record right now, all cf Order
Itea I.E, which appears on page 5 of the slip opinion. I.7,
“Augment the retraining of all reactor operateors and senior
reactor operators assigned to the control room, including
training in the areas of natural circulation and small break
loss of cocolant accidents, including the revised procedures
and the TMI 2 accident. All operators will alsc receive
training at the BEW simulator on the TNI 2 accident, and the
Licensee will conduct a 100 percent re-examination for all
operators in these areas. NRC will adainister complete
examination to all licensed perscnnel in accordance with 10
CFR 55.20 to 23."

Now, what portion of this order does ycur

testisony undertake to address, if anything?

ALDERSON REPORTING COMPANY. INC,
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THE WITNESS: My testimony did not address Crder

-
=

Ttam Vumber 15 Ly itself. That was addressed in the FTestart

Report or the STR.

0

CHAIRNMAN SMITH: So your testimony is to the
specific part 0f the Order as it is anticipated ry “rs.
Aamodt's Contention 27

THE WITNESS: I lteliave some of the areas were
covered. I did n.t have the benefit of Mrs. Aamcdt's
Contention priocr to writing the SER, so I did not use it as
I vrote the SER.

CHAIREAN SMITHs I vas talking about your
testimonyy.

THE WITNESS: I did use her Ccntention when I
vrote my testimory, but I did not refer back to the Order
Iten.

CHAIRMAN SMITH: Ckay. Now, to what extent are
you competent to tell us what portions of Commission Order
I.E are being met? What area comee within your particular
responsibilities?

THE WITNESS: I wvas responsible for reviewing the
THI-1 OARP with respect to compliance with Order Item I.E.

CHAIRMAN SMITH: Anything further? Well, the last
sentence, you are 3going tc have to administer the test.

THE WITNESS: Okay. Subject to successful

completion of the NRC examinations -~

ALDERSCN REPORTING COMPANY, INC,
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CHAIRMAN SMITH: Yes. Okay.
(¥r. and Ers. 2?2 modt conferring.)
RY ¥RS. AANODTs (Resunming)

Q Maybe I can clear my own confusion up at this
point. Are you =-- are you are the person, then, who is to
see that Order I.E is satisfied; is that true?

A Yes.

Q You are?

CHAIRMAN SMITH: Let's be careful about that. Are
you responsible -- you have to be careful about your
ansvers. You cannot be responsible for the portiocn which
sa_ s "licensee ~hall conduct 100-percent reexamination of
all operators.”™ I mean you are not the Licensee or an agent
of the Licensee.

Do you have -- I think you better have this Order
Item before you when you testify. Now, maybe you are
responsible for ascertaining that the Licensee has doue= it

THE WITNESS: That is what I am supposed to do.

CHAIRMAN SMITH: All right.

BY MRS. AAMCDT: (Resuming)

C So I am asking yocu again on the first objective

vhere your measure is of compliance with that objective.

A Passing the NRC examination.
Q What's that?
A Passing the NRC examination.

ALDERSON REPORTING COMPANY. INC,
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Q And how does =-- what proporticns of the exam
measure *his? What categories in the 2xamination should I
ask vou measure this capability? Hcw -- heow reasonably is
this capability measured, how adequately?
A I cannot address that.

CHAIRMAN SMITH; Well, let's go back over those
tvo questions. Would you repeat them for me, please? You
know, “"How accurate is what the objectives on pz2ge 1A tc =--

MRS. AANODT: Not the objectives, Mr. Smith.
Meeting the objectives.

CHAIRMAN SMITHs Meeting what objectives?

MRS. AANMODT: Meeting the first objective: to
improve the capability of operators and supervisors to
understand and control reactor transients and accidents, how
-- what kind »f a measure does he have and -- and hcw 1is it
quantified in terms of numbers of questions and the
proportion those gquestions contribute to total examination
score?

CHAIRMAN SMITH:s 211l rcight.

MRS. AANODT: Adeguacy of those questions, that
kind of thing.

CHAIRMAN SMITH: I think that there is an apparent
inconsistency, or at least an unexplained aspect of your
testimony that requires clarification. You testified that

you are responsible for implementing Order Item I.E and

ALDERSON REPORTING COMPANY, 'NC,
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seeing the Licensee has complied with those requirements and

testing. And then you testified that you can =-- you 4¢c not

O

know i1if your tests will adecuately determine whather those

i3

objectives have been realized. And somewhere the staff is
going to have to come up with an explanation of what seenms
to me to be a veid in :he s'.aff's presentation.

THE RITNESS: She asked me if I could quantify
vhat -- what to expect, and I do not think I can do that.

CHAIRMAN SNITH: That is the predictor. Eut now
she is -- that is the predictor part. OCr is it?

TAE WITNESS: Yes, sir.

CHAIRMAN SMITH: All right. Now she vants to know
generally speaking how valid -- I mean how good is the test
in determining whether the objectives of I.E have been net.

Board Order Item I.E, is that your guestion?

MBS. AANODT: I am not aski~j predicticn here.
Here I am simply asking: Do you have any measure of
capability? Do -- is there any measure of capability?

CHAIRMAN SMITH: Yes.

MRS. AANCDT: I do not know what they will dc with
it.

8Y MRS. AAMODT: (Resuming)

c Is there any measurement of capability here?

CHAIRMAN SMITHs That is what I understand. You

are not asking for a predictor. You have already been cover

ALDERSON REPORTING COMPANY, INC,
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that. You are asking how well do these tests ascertain how
capable the operators are in the ccntext of the requirenents
of Board Orcder Item I.E

-

20 you have I.E there before you?

THE WITNESS: Yes, sir, I do. The specific iteams
that Order Item I.E addresses, vhich is training in the
areas of natural circulation and small-bdbreak loss-of-coclant
accidents, including rev.ised procedures in the T¥I-2
accident, those iteas are expected to bde included in the NRC
examinatione.

CHAIRMAN SMITH: All right. And hov good is the
examination at determining that the cperators have achieved
a satisfactory level of competence in those areas?

Is that your question now?

MRS. AAMODT: How =-- hovw =-- how wvell is this
subject covered, essentially? How =-- how many gquestions and
other -- other =-- are there other -- it dces not say here
that TMI-2 accident, but it says to understand and control
complex reactor transients and accidents.

CHAIRMAN SMITH: Now you have flipped over to the
other one. Take that up as a separate gquesticn.

MRS. AAMODT: All right. Okay.

CHAIRMAN SMITH: Now let's continue your
questioning on I.E.

BY ¥RS. AAMODT: (Resuming)

ALDERSON REPORTING COMPANY . INC,
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Q On I.FE, hovw you plan -- I am sorry, mayde you
could help me.

(¥Yr. and Yrs. Aamcdt conferring.)

BY MRS, AANCDT: (Resuming)

C So you say that included in this examination are
questions on the TNI-2 accident and other loss-of-coolant
accidents; is that correct?

CHAIRMAN SMITH: I take it now, “rs. Aamodt, that
you have withdrawn your earlier gquestion; you are
approaching it from somewhat of a different angle?

¥RS. AANODT: VYes, I anm,

BY MRS. AANODTs (Besuming)

Q You have questions in your examination on the

THI-2 accident and loss-of-coolant accidents?

L I anticipate that those questions will be on the
examination.,

Q The examinaticn has not been constructed?

A No, it has not.

Q I do not knov how ve can talk about something that

is not even there.
CHAIRMAN SNITH: Well, are you going to have a
role in devising the exans?
THE WITNESS: I believe I will, yes, sir.
CHAIRMAN SMITH: Po you have a basis to predict

what the exam questions will contain? I mean you have

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., S'W. WASHINGTON, D.C. 20024 (202) 554-2345
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already indicated certain areas which you know it will
containe.

THE JITNESS: VWell, I guess we -- the NRC exan is
nothing neve It is =-- ve have been writing them for many
years, and this exam, because it has not been wvritten dces
not sean that it is going to be anything vildly different
than what ve had before. I dc not anticipate any probleams
associated vith vwriting the exam.

CHAIRMAN SYNITH: The guestion is gquite narrov.
And that is, as it relates to the loss-of-coolant accident
and the accident at TNI-2.

BY MRS. AANODT: (Resuming)

Q You mean you have not been wrestling with what
kinds of gquestions can adequately and can validly and
reliably predict that these operators understand this
accident?

A No. We have been asking the guestions for almost
a year novw. What I wvas t.ying to jet at is we have not
constructed this particualar test, but the means cf its
construction are not unknown to us. We still have to comply
vith the t.qultlltgtl in Part S5 and the Centon letter of
Yarch 28, 1980, vhich addressed the areas of examination.

Q If you have not wrestled with the guestions that

vould be valid to ask on the TMI-2 accident, how can I De

assured that you have vrestled with the ques: ions on other

ALDERSON RUPORTING COMPANY. INC,
400 VIRGINIA AVE , 5'W  WASHINGTON, C. 20024 (202) 554-234S
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2 ¥R, SWANSON: OQObject

oNn. It is contrary to the

[

3 testimony Jjust <iven,

4 CHAIRMAN SMITH: I believe “he objection is

§ correct. I do not think that you are -- that the premise of
8 your guestion is correct. He said that they have been

7 vorking on it, but the particular guestions have not been

g drafted yet.

9 MRS. AAMODT: They have been vorking on tne TMI-2

10 accient.

11 BY MRS. AANODT: (Resuming)

12 Q Have you been wvorking on other complex reactor

13 transients and questions to address them?

14 A Yes, we have.

15 DR. JORDAN: Could I ask one question here? Have
18 You conducted an examination at other facilities,

17 particularly BEW facilities, which have included *the TNI-2

18 accident and the loss-of-coolants?

19 THE WITNESS: Yes, I have.
20 BY MBS. AANODT: (Resuming)
21 e So you will revise the form, the specific

22 questicns, but the form will be the same as used at these
23 other reactors regarding the TNI-2 accident?
24 A We take different parts of the TNI-2 accident and

25 ask questions on it. I am not sure what you are getting at

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W., WASHINGTON, D C. 20024 (202) 554-2345
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by "fora.” The concept is there, and wve will write the
question to ask kacowledce of a cacticular aspect of the
concept.

Q Okay. Is a requisite of this capability to == to
address the TNI-2 accident and other reactor transients a
reasoning capability?

L) Yes.

G Do you measure that capability within the test
structure, or is it recall of wvhat wvas taught?

t Well, in order to answer the guestion groterly,
one has to perform some sort of reasoning to arrive at the
conclusion required by the question.

Q In other wvords, do you == do ycu == taking the
complex reactor transients other than TNI-2; TMNI-2 has been
taught -- do you ask for solving of other problems as
sericus as TNI-2 that have not been specifically taught?

3 We ==

CHAIRMAN SEITH: Excuse me. Is this question
parallel to the same question ;ou asked on general operating
testing? If it is nct, it seems to be the same gquestion.

MES. AAYODT: You mean =--

CHAIRHEAN SEITH: You are asking for =--

MES. AAMODT: -~ the content? That was on heat
transfer and fluids. Now I am specifically add.essing the

accilents. I am asking, you know, what level of math and

ALDERSCN REPORTING COMPANY, INC.
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how they have to solve problems there. Now I am asking in

particular accident, descrigtions of particular transients,

o
- g

are they asking == giving then e

0
L g

prekblier sclving =-

or

CHAIRNANR SHNITH: All cight. Yes. OCkay. Ny

1

ifficulty is earlier in your cross examinaticn there did
not seem to be any trouble of getting Jjues*.ons and ansvers
back ccomparing the difference between reasoning on the test
and responding with vhat vas already instructed. I do not

know why the difficulty should exist on this gquestion.

NRS. AANODT: I will try to do bdetter, Nr. Smith.
THE WITNESS: Could you _-epeat the guesticn,
please’
BY MRES. AANODT; (Resuming)
Q Does your test include other problem solving for

other complex reactor transients than TNI-2?

A Yes.

o} Will the measurement of Objective 1 include other
cosplex -- I am sorry, I think that is a repeat. I think I
handled that earlier.

Ckay, taking the second objective stated ~-
CHAIRMAN SMITH: VYou better repeat what the second
objective is.
BY MRS. AANODT: (FResuming)
Q I am not completely sure vhat we learned by that,

and I do not know vhether -- are you satisfied with what ve

ALDERSON EPORTING COMPANY INC.
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learned from ~--
CHAIRYAN S¥ITH: I am not sztisfiecd itlhat after

interpose ay ohservation, that ycu ask the saze guestion

[

2

acain. That is the problem. 2nd I recall where you vere.
You had already gone through a line of guestioning in which
you determined that both training responses and reasoning
ability are tested in a certain line of 'xamination. That
vas back in the fluid dynamics section. Then I thought you
vere asking parallel item guestions on the TMI-2 accident
and small-break accidents.

And so when I interposed that observation, you
agreed that you wvere. Howvever, then your gquestion came back
somevhat different. It came back on accidents other than
TYI-2. So let's -- let's establish -- why can't ve perhaps
be more efficient and establish in all of the tests given
under Order I.EF and the objectives of NUREG-0660, do you
test both the reasoning ability or the an. tical ability or
capability of the person being the candidate as well as his
response to training? I mean his =-- the success of the
training.

THE WITNESS: VYes, ve do.

CHAIRMAN SMITH: Both?

THY WITNESS: Yes, sir.

¥RS. AAMONT; Mr. Smith, see, the cbject of this

particular questioning is only peripherally on content. But

ALDERSON REPORTING COMPANY INC,
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the obiect of ay questioning right now is on the validity of
the tests, how did the tests meet the 2bjectives of the
Board crder, and as stated in ~UREG-0660.,

CHAIR®AN S¥ITH: I got involved in it shen ycur
questicn came up about the reasoning and the lcgic again.
And that seemed to be causing difficulty. Perhaps I should
not have interposed. 2ut that seemed to e stopping the
exchanga of questions and answvers at that point.

MRS. AANODT: Well, I was trying to figure out in
ay ovn mind how far they had gecne in meeting that objective.

CHAIRMAN SMITH: Right. Okay.

MRS. AAMCDT: Whether it vas simply recall of a
nusber of accidents or whether they had developed a process
of dealing with accideats and vere able to test wvhether that
process vas in place.

CHAIRMAN SMITHs Okay.

BY MRS. AANODT: (Resuming)

e You were saying you have a method within vyour
tests of testing wvhether the operator has the capability of
dealing with complex reactor transients of a wide variety.

A Yes.

Q How mary questions about would be in the exam on
that? What proportion of the eram?

A On the reactor operatcr exam there are several

categories where one might expect to find gquestions dealing

ALDERSON REPCORTING COMPANY. INC,
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vith complex reactor transients and accidents, It is hard
for me to put a percentage number on it. I would guess
about, say, rouchly 12 vercent of the exam, maybe mnore than
that, on a particular accident.

We have to =-- "he different categories: The exanm
wvould address instrumentation. It wvould address the
emergency equipment t' t may be used. It may address the
analysis of the transient, what will happen. So it is not
as hard and fast as you may like it tc re Or may expec* me
+0o give you an ansver. But there are several categories
within the exam that may address this concern.

Q In other words, you are saying the exam has maybe
a short ansver that is indicative cof more knovledge. Is
that the type of test method you are using?

A I do not think that that is true.

Q Well, do you give the operators the opportunity to
-=- to in detail work out complex situations that they may be
presented with, shov you how they would work them out?

A We would present them with the situation and ask
them to explain their actions and vhy. And that is an
essay~-type que;tion, so it gces beyond the short answer that
you suggested.

Q And about how many gquestions of that type are on
the examination --

A The entire ~--

ALDERSON REPORTING COMPAN) INC,
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(®) T0 deal with this --
: We are back tn where de vere refore. T cannce

give you a hard number on that.

e About 12 percent vou said; is tanat right?

A ¥ight deal with the particular incident. I think
the vay the exam is structured, there may be a third of 1it
that has to be do with emergency systems, maybe S0 percent.
I Jjust cannot give you a number.

® You have not analyzed your exam, then, in
constructing it?

A I have not analyzed it in the wvay that you are
referring.

Q Could you give me some idea how you analyzed this

examination, setting it up?

A Yes. I thiuk basically when [ cocnstruct an exca,
I consider the facility, I reviev the i1cility material.
And in the process of creating the exam, T will ask a
question in one categery Or create a guesticn in one
category, and then I will keep that in mind that I have
asked a question on that system or on that transieant, and
then in another part of the exam I will ask a gques-ion on a
different transient or different syster.

And in the process of making up the exam I willi

address many of the systems, trying not to repeat the sanme

gques+ion, and covering as much ground as possible.

ALDERSON REPORTING COMPANY. INC,
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9 S¢, informally, you are applying some type of a
test, some -- a test constructicn methecd, but ycu are nct
do? .t in a systematic manner, I gather. That is 3just an

aside. The =-- all right, taking the second objective,
improve the general capability of an operations orcanization
to respond rapidly and effectively to upset conditions =--
this is in NUREG-0660 -- will you measure for this
capability on the vwritten exam?

R} I do not think my testimony addresses the
capability of operations organization. T think it goes
beyond my testimony.

Q That's right. I agree with yocu. And so that is
not then -- that is not tested then by the examination; is
that correct?

A Only to the extent that we examine licensed
operators and senior reactor cperatcrs.

Q Taking the third stated objective, increase the
education, experience, and training in the operations
organization to substantially improve their capability to
pecfore their duties. Now, it appears in that objective
that education means what was accomplished in the CARP, and
experience is prior experience, and training means
on-the-job training. 1In reading through that, that is the
vay those terms vere developed in the -- that. 3

So consider education. Do you accept that the

ALDERSON REPORTING COMPANY, INC,
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certainly gaes buyond the

vay characterices the adeg
b, *he licensee or any of
addressing the Contention
NBC's requirements cn how
training to measure up to

MRS. AANODT:

Nr.

12,819

t0o measure kncwledge of
CARP?
is

think that cbiectionable. 7IThat

scop® of his testimony. He in no
uacy Sr analyzes the testing done
its contractors. He is strictly
raised by Hdrs. Aamodt and the
he constructs tests or requires
those requirsrments.

Boger stated that he did cover

that part of the Board Crder in checking that the Licensee

had conducted 100-percent reexamination. So I think he

wvould have to know wvhat tests were given and kncw vhetherl

they vere adeguate.

CHAIRMAN SMITH: The objection is addressed tc

although he testified to that and it may very wvell be the

case, it is not, according to ¥r. Swvanson, it is not part of

his direct testimony. And vour cross examination, if

counsel insists, should be limited to his direct testimony.

If he is wrong about that, you should degin by pointing that

out. If you still think that the gquestion is apprcpriate,

we will consider that on ancther basis.

MRS. AANODT: ©Well, I thought that he gave his

testimsony to ansver may -- the concerns addressed in ay

Contention. And if his testimony wvas inadegquate in

ALDERSON REPORTING COMPANY, INC,
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ansvering those concerns, I feel that I have the right to
cross examine him,

CHAIRMRN SMITH: Just point out in his testimony
wvhere ycu are cross examining. That is ye-r scluticn.

MRS. AAMODT: Specific testimony?

MR. SWANSON: On page 4 he mentions that the
Licensee has contracted with an outside firm. It really
does not go any further than that. He indicates that final
responsibility for certification of licensed operators lies
vith the NRC.

She is asking about his perception of vhether or
not this PQS test was designed a certain wvay with certain
objectives. I think -- I think that peossibly raises another
aspect of an objection: that she is probing for knovwledge
of Mr. Boger, I believe, about the way that test vas
constructed, vhich he is not the best person to ansver. We
have ¥r. Kelly.

CHAIRMAN SMITH: The ruling cannot be based on who
is the best person to ansver. It is whether it is
reasuinably within the scope of his direct testimony. And to
me, it is a judgment call, you know. I mean someplace along
the line, certainly along that line, it would be toco hard.
Yet I do not know exactly where that should be called.

ME. SWANSON: I think he can probably ansver that

gquestion. What I am concerned with is that she is going to
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get into an in-depth anal'sis of the adegquacy of the te 'ts,
his perceptions of it, when that really is nct what he '.ncws
about.

¥RS. AANODT: No, I was not planning that. I wvant
to find out if it is an adeguate test or an inadeguate
test. That's all I want to know.

CHAIRMAN SNITH: Let's allow her to followv her
cross-examination plan for a while before the problem is
addressed.

MRS. AANODT: All right.

CHAIRMAN SMITH: Do you recall the guestion?

THE WITNESS: No, sir.

BY MRS. AAMCDT: (Resuming)

Q The PQS tests that vere designed to measure
knovledge of information taught in the CARP?, have you seen
them?

A The PQS exam?

Q Yes.
A Yes, I have.
Q Yes. They vere modeled after the revised NRC

exams; is that correct?
A Apparently.
C They are --
CHAIRMAN SEITH: You knewv that from listening to

Mr. Kelly's testimony?

ALDERSON REPORTING COMPANY. INC,
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THE WITNESS: I read Mr. Xelly's testimony.
By ¥MRS. AAMODTs (Resuming)
Q Now, are there 30 candidates presently fcr

licensing from TNI-1; is that correct?

A I do not knowe.
Q They have not made application with yonu?
A I do not believe sc. They may have. We may not

have a final number of people. I Jjust do not know now mary
people we are going to examine.

Q Well, you read Mr. Kelly's testimony, and in “r.
Kelly's testimony, as I understand it, there were or.ginally
31 candidates and one droppe. out. Sc I am taking that wve
have 30 now candidates. Is that reasonable, do you think?

L) That is the number of people that he examined.

-AAIRNAN SNITH: It is not going to be very
profitable to examine him on his understanding of ¥r.
Kelly's testimony. The Board and the parties have much more
reliable basis just to take his testimony as it wvas.

MRS. AANODT: I wvas examining him on this lecause
the regquirement is that they pass these tests prior to his
testing tlrem.

CHAIRMAN SMITH: Yes, but =--

MRS. AANMODT: And I am concerned that ~-- and he
also said that he 5 to == he is to decide vhether the

Licensee has conducted a 100-percent reexamination of all
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the operators in those areas. 2nd so I am trying tec decide,
you kncw, what he feels abcut the resylts of these tests s¢
far.

CRAIRYAN SNITHs The objection is, hcvever, that
you have gone beyond the direct testiasony.

NRS. AANODT:; Mr. Su«ith, I wanted toc say, too,
that both Kelly figures, when I look them over, are very
startling.

CHAIRMAN SNITH: That may very well be, “rs.
Aamodt, but ve are taking it one witness at a time, One
subject matter at a time. Otherwise, ve will just Have
confusion and chacs.

Now, if you can point to where that subject matter
is covered in his direct testimecny, no problem. If you
cannot, then you can bring -- ask leave of the Bcard to go
into it anyvay. But that necessarily will be limited.

¥2S. AANODT: It says how will the NRC verify that
licensed operator training is adequate. And ¥r., EBcger --

CHAIRMAN SNITH: This is in his direct testimony?

MRS. AAMODT: Yes. Question Number S. And Yr.
Boger said that the exaxinaticn, the NRC examinaticn, dces
net cover any predictive elesments of whether training is
enough and you have to loock at the entire scope. He Dbrought
up that you have to look at the training they got in the

OARP and other factorse.

ALDERSCN REPORTING COMPANY INC.
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1 CHAIRYAN SNITH: 1Is that correct? 1Is that wvhat
2 you testified tc

3 *BE 4ITNESSs I am not sure wvhat she said now.

4 CRAIEYAN SHNITH: W:l1 =-

- BY MRS, AANODT: (Resuaing)

8 Q That you mentioned that in crder to -- you said,

7 Question S, howv will the NRC verify that licensed cperator
8 training is adeguate, and you ansvered that =-- when I

9 gJuestioned you on the test as tc whether that wvas predictive
10 == that the test vas not predictive but that you 'ad to lcok
11 at msany other things, like the CARP training and -- and that
12 you would de loocking at that.

13 And I -- so I as asking you now to look at the

14 evaluation of the OARP program, which I consider these tests
15 pessibly to have been.

18 A I am not sure that I testified, in my ansver 0 S,
17 that that had anything to do with my reviev of the CARP.

18 CHAIRMAN SNITH: Ycu depend upon the OARP progra=
19 and the Liconsee's testing, pretesting, I msean the testing
20 before you test. You depend upon that as one of the factors

29 referred to in Question 5, and that is: How will ¥3C verify

that licensed operator training is adegquate?

8

23 THE WITNESS: No, that wvas not the intent of
24 that. We vill make sure tlat everyone passed the gualifying

25 exam.
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CHAIRMAN SNITH: Which qualifying exan?

*HE WITNESS: The cne in Crder Item I.E.

CUAIRMAN SNMITH: Ckaye And you d4¢ not underssand
that tc be -- that 1s different from the CARE?

THE WITNESS: I bdelieve --

CHAIRNAN SMITH: That was a separate testing on
LOCR and the TNI-2 accident?

THE WITNESS: I believe it wvas a sep.cate category
on tho.exan.

NBS. AANCDT: So you =-- I understand, Mr. Saith,
that he has to look at that grior tc giving his NRC exaas,
so it ssems to me in his area.

CHAIRMAN SMITH: As I understand his ansver, it is
that the NRC will verify that licensed operatcor training is
adequate by its own testing. And then he said, in addition
to tha. they wvwill comply with Order Item I.E, and that is
that Licensee has reexazined them on the T¥I-2 accident, Dby
actually looking at the Licensee's examination on that
subject matter, vhich he said wvas a portion of the 2ARP.

Was that your ansver?

THE WITNESS: Right.

CHAIRNMAN SMITY¢ So in that respect, I think ycu
can properly examine him on that portion of the CARF to
which he is responsible and which he is referring in his

direct examination.
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MRS. AAMODT: The part that troubles me about the

report ve got on Friday adout these tests is that

(84

gundecrstand nov that a number of instructors took that test,
and that data does not appear tC me was broken out from the
students who tock the *.st or candidates for the control
room positions vho took the tests. And in that case, the

data that vas given is -- is inaccurate in ref 2cting how

vell the personnel who will be operating the cocntrol rocoms
did on the test.
BY MRS. AAMODTs (Resuming)

Q Now, do you =-- have you loocked at that, “r.
Boger? I understand that there were 30 candidates but that
a numbter of those candidates vere instructors; is that
correct?

A They may wvell have been instructors. I do not
knowv.

Q The instructers have been required tc take their

licensing -- to fill an order =-- to fulfill -- I 4o not know
vhat you call it, vhether it is an order in NUREG-0660 -~ is
that an order, Mr. Smith?

CHAIRMAN SNITH: No, it is nothing. It is a
report to the Commission on action plan developed as a
result of TSI-2 accident, and it has been -- in many
different subject matters -- it has been superseded Dby later

documents. But, hovever, the Commission, I think, did
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approve in general the objectives of that NUEEG. So it is

not an order. Yowever, it does have scmething of

“d
"
D
»
(a4

]
"

force than just scmecnhe's opinicn.

MRS. ZAMCDT: VYes:

CHAIRMAN SNITH: Howaver, we still are limited to
the scope of this proceeding.

MRS. AANODT: Yes. Yes. But I am trying to find
out then howv well the cperators did vithout the instructors'
scores in this test on the lessons learned.

BY MRS. AANODT: (Reruming)

Q And ycu do not kaow :hat?
A I do not.

CHAIRNAN SMNITH: .11 right. Let's put the
question more directly tr Mr. Boger. In Question T and in
other testimony you say that one thing you are going to do
is you are going to administer ¥RC's tests, and I still
think that the testimony is rather vague there, that Nrs.
Aamodt was left hanging with an ansver wvhere you said it was
not predictive. However, I do not think that you made it
clear that the test -- that you are confident that the NRC's
test will be an adequate measure of the operator's
comfetency. I do not know if you have ever made that
particularly clear, but I think you should.

Then you should also address generally what

factors other than the NRC's testing you will rely upon to
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deter®ine that the objectives of Order Item I.E have been
met. And to the extent that the small-break LCCA and TMI-2
accident portion of the CAR? program is relied upon by you,
you should, in a narrative fashion, tell what your views of
that reliability is.

And then after you get that out then, mayhe
particular questions and ansvers aight be helpful. But the
difficulty is here you are trying to construct -- you are =--
you are taking strawvs and trying to construct a hays'ack
before you know what the haystack looks like, excepct I guess
you do not mae a haystack out of strawv.

¥RS. AAMODT: Right.

(Laughter.)

CHAIRMAN SMITH: CSo let's look generally at how he
goes about it, and then see if your particular gquestions
have more meaning.

All right, now, dc you believe that the NRC test
vill measure the competency of the cperators to operate the
plant?

THE WITNESS: Yes.

CHAIRMAN SMITH: Okay. Now, are there cther
factors that the NBC will use to verify that licensed
operator trainirg is adequate?

THE WITNESS: Yes, there are.

CHAIRMAN SMITH: +What are those factors?

ALDERSON REPORTING COMPANY. INC,
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THE WITNESS: The Licensee and all Licensees will
require to provide tneir operators with additicnal
training. #e would review the records to nake sure that
that training had been provided.

CHAIRMAN SMNITH: And do you review the records to
deteraine vhether that traindng is adequate, or do you
accept the Licensee's report that they have accomplished
that retraining?

THE WITNESS: I think, in this case, I can say
that I have revieved some of the material that was provided,
and found it adequate.

CHAIRMAN SHITH; All right. What material have
you reviewed?

THE WITNESS: The CARP.

CHAIRMAN SNITH: All of it, or just the part
relating to Order Item I.E?

THE WITNESS: Specifically, those requirements of
Order Ttem I.E. Beyond that, selected lesson plans.

CHAIRMAN SMITH: Okay. Now, can you address ¥Yrs.
Aamodt's concerns about the instructors being, in her view,
of guestionable capability?

THE WITNESS: An instructor has to pass the same
exam as an operator does. So, from my point of view, he
gets the same exam. There is no difference.

3Y MRS. AAMODT: (Resuming)

ALDERSON REPCRTING COMPANY, INC,
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the adequacy of the CAFP in covering these subjectse. Wwe are
using the test scores and the test wvas designed to 3eet your
requirements by Mr. XKelly. And on this test there wvere,
according to your requirements, half failed., Of the half
that passed, hov many vere instructcers and had nothing to do
vith == will not bde in the control room? Ffa that actually
vhere it looks like a SO-percent failure, it may indeed De a
7S-percent failure or more. And that, to me, wvwould seen
very serious.

A I do0 not knov what percentage of the rasses cCr
failures vere instructors.

Q There -~ I counted that there wvere, I think, 9
instructors who 4id not have their SRO licenses in the TNI
staff. If that 9 vas taken cut of the 15, that leaves only

6 who passed out of 21,

ALDERSON REPORTING COMPANY. INC.
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CHAIRMAN SHITHs These gquestions should have deen
put to the panel.

S, AAMNODT: VYes, vyes. I Aid not realize that
until I read in detail this 06€0, that this had lreen
required, and then I look=d back and I saw, oh, indeed, I
really seiiously feel that’tnorc vas withholding of
{information by ¥r. XKelly in this proceeding in that there
vas an attempt to give us figures that were not accurate in
reflecting what ve want to knov abcut the control room
personnel.

MR, SWANSON: Nr. Chairman, I am not sure of the
relevancy of tais particular line of questioning since the
requirement is that those who failed are eventually going to
have to achieve a 90 percent grade on that.

CHAIRNAN SMITH: Vot only that, but the breadth of
the question goes beyond the relevancy of the portion of the
test which relates to the accident and to the LOCA. The
only thing ve can say is ve will allov a limited amount of
inguiry of this wvitness on what he knows about it, and
particularly as to the portion with the small break LOCA and
the T¥I 2 accident. So i7 he does not know, you will Just
have to take that as a record for you to cite.

¥S. AAMODT: Yes. Well, I assume now that he does
not knov. I have asked these guestions and he dces not seen

to knovw. So =--
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CHAIRMAN SNITH: That is not my understanding of

¥S. AAFRODTs Ch.

CHAIRMAN SNITH: There is one guestion he 4id not
kncw, anéd that is the aixture of instructors. I do not know
if he knovs anything else about it or not.

BY NS. AAMODT: (Resuming)

Q Do you know what the -- well, the average score
has the instructors aixed in so it is a meaningless figure
as far as vhat the control room personnel are doing.

CHAIRMAN SMITH: As he said, he does not know.

HS. AAMODT: ¥r. Xelly is not here to resolve it.
I don't know wvhether Dr. long would have those figures.

CHAIRMAN SMITH: I just wvonder if the transcript
really bears out your interpretation of it. I will say that
I do not remember, but I certainly got the impression that
the figures he gave me -- if that is incorrect, I do think
it should be explained, that the figures that he clarified
and the figures that vere given wvere int _aded to be the
results of the people who are going tc run the plant.

MS. AANODT: So did I, so'did I.

CHAIRMAN SNITHs: If that is not the case, T think
by one means or another that you are entitled to an
explanation.

Can you help us on this, ¥r. Long? Do you know

ALDERSON REPORTING COMPANY. INC,
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the ansver?

¥R, BLAKE: Mr. Chairman, I wcnder if I aight
check into this and report back to the Zcard on it., I
realize Dr. long is here, and I do not know whether he can
help you wvith this. I do not knew this particular subject
area. I will get back to the Board on it. I don‘'t know the
ansver at the moment.

CHAIRMAN SMITH: 1t certainly is toue that the
digression on this point with this witness is not going to
be productive.

MS. AAMODT: No, 1t is not going to be productive,
so I cannot ask Question 21 then. I would like to ask
Question 22, though, to point ocut the inadeguacy.

BY ¥S. AAMCDT: (Resuming)

Q Are you satisfied that these candidates are reedy
to tak? the new licensing exams? Has anything so far
satisfied you as far a their education goes?

p When the applications are submitted, they will Dle
evaluated against our standards.

Q I asked you a different guestion. Are you

satisfied this msorning?

A I have not seen their applications.
Q fou --
A When they submit ther, we will look at the

application and make sure they zeet our regulations.
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Q So you have no opinion as of this morning as to
vhether the candidates, the control rocom personnel presently
-- the control room persconnel at THI 1 are adequate to stand
examination by =--

A I have not reviewed their -- I do not know who
took the exam. I cannot address that.

Q Why are ve trying to restart the reactor?

CHAIRMAY SMITHs You have raised a point that I
think does deserve some ccmment. The hearing, of course,
has lasted a long time and is going to last a long time. We
cannot start for the first time the hearing, after
everything has been accomplished. The order would, in this
case, I imagine, among other things permit the Bcard to find
that Order Item. I.E is indeed a necessary item in the short
term to protect the health and safety of the public. We
vould not necessarily have to find that COrder Item. I.E. has
been achieved at the time ve render our initial decisicn.

We could find Order Item. I.E. must be --

(Board conferring.)

CHAIRMAN SMITH: You see, we do not have to find
that a short term item has been accomplished before
restart. The order makes it clear that the Board can say
wvhat must be done, but the Tirector of NRR may certify that
that has been done.

Now, we can ask and inquire in advance as to the

ALDERSON REPORTING COMPANY. INC,
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seans by which he will satisfy himself, the Director of NRR,
hut we find throughout this entire long proceeding that you
do not do all these things and then start the hearing. The
hearing was ordered to begin immediately.

MS. AAMODT: I understand.

CHAIRMAN SNITHs SO wve do not necessarily say that
becau_e -- that Mr. Boger has not satisfied himself that
these exam candidates are prepared to take the exam, we dco
not necessarily arrive at the conclusicn that the staff cr
the Licensee is in default as of today.

¥S. AAMODT: Well, the only reason I bring that up
is that the OARP has been completed. If ve vere beginning
the CARP, then I feel we wculd be in that circumstance. We
have completed the OARP and here is vhere wve are with this
large number not meeting the requirements of the NRC, and it
troubles me in that I would not like to see the plant
operated by six people who passed the exam.

CHAIRYAN SMITH: You might urge 2 finding that the
Board rule that the results of the OARP are nmot an adequate
basis for the cz:taff to determine that the candidates are
ready. You might urge a finding. They may come back and
say vell, after all, the testimcny was that there wvas gecing
to te another exam.

I believe that was the testimony, that there vas

going to b»e another exam adsministered, and I do uot know. I
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like it to be, and I understand why ycu would like it tc bYe
that wvay, but it just does not work that way.

¥S. AA¥ODT: t seems, though, that a major effort
vas nut forth, and that magnitude of failure with a major
effort as a response to it -- to a deficiency seens to me
very significant, and that is what is troubling me. It is
only that one particular scenario that we are talking about,
and my gquestion =--

CHAIRFAN SNITH: The magnitude of the failure on
the OARP tests -~

MS. AAMODT: Yes, the magnitude of failure on the
test. This is one scenario =-- the gquestion comes toc my
mind, vhy cannot a group of men learn everything that there
is to know about one scenarioc, and if they cannct, what
assurance do I have that they can know about all the other
ones that are not as adegquately covered or not covered at
allz

CHRIRMAN SMITH: T mean, I understand your
concerns, and you have made it clear, you know, what your
position is and the other party has made his position clear,
too, and there comes a time when, after yocu have developed a
full record, the record cannot -- see, ve do not sit here
and decide.

¥S. AANODT: ¥r. Smith -- yes.

ALDERSCN REPORTING COMPANY, INC,
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CHAIRMAN SMITH: At the end of each issue ve have
to take the entire record as it is put to us. Sometimes we
do see an area where wve believe that the record 1is vecid, but
not alvayse. It may not even occur to us the record is void
until ve get the proposed €findings.

I do think, for example, we just interceded right
nov and said that if -- if the impression we received that
the test scores were not those of the people who are going
to operate the plant, we vonder why such irrelevancy might
have been put into the testimony. We want that clarified.

All in all, ve are just going to have to wait
until the case is over and the findings are submitted.

(Mr. and MNrs. Aamodt conferring.)

¥S. AAMODT: Doesn’'t that question relate, though,
to the Licensee's request for an early :es£att. Mr. Smith?

CHAIRMAN SMITH: The Licensee has not requested us
for an early restart.

MS. AANODT: All right.

CHAIRMAN SMITH: I mean, earlier than the notice
and order of hearing.

¥S. AAMODT: Skipping down to fatigue, gquestion
one, if the plant should be granted permission to restart --
maybe I should read this before I ask it. Thet wvas my
concern. How would the plant be operated, if the plant

should be granted permission to restart and the same
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percentage failed the Kelly exam -- as failed the ¥Yelly exam

failed the licensing exanms?

m

ut perhaps Yr. .oger would not ansver that
questicn anywvay.

CHAIRMAN SNITH: Well --

MS. AANODT: And again, a failure =--

CHAIRMAN SMITH: Is that a question to him?

BY MS. AAMODT: (Resuwming)

Q My gquestion to him is this, it fits into training
and testing. If failure =-- if the operators continue tc
fail in the same numbers as failed the Kelly exam, would the
kind of testing that you do reflect whether those whc were
licensed could vork the longer hours and more consecutive
days that would be nov required of them to match this?

MR. SWANSON: Objection. We are nowv getting into
the operations concerns that the Bocard has previously ruled
is outside the scope of her Contention.

This is an indirect wvay to getting arcund to the
length of shift again and fatigue.

MS. AANODT: Nr. --

CHAIRMAN SMITH: Wait a minute. I think that --
you are saying that because of the failures, it could be
predictea that there will not be enough operators passing to
operate the plant safely. Okay. And I do not know how the

Board itself would rule on it. e are also interested in
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the number of operators available and trained under the
management aspect ¢f it, the part you 4id not participate
in, and there have been regresentations made %o us in the
“indings which wve will have to depend upon that there will
indeed be sufficient coperators -- and we were told howv many
there would be and how many are senior reactor operators,
and wvhat they will do and what the shifts are and everything
else.,

Now, if we make findings based uron that and it
should happen that the plant starts operating materially
short of that, somebody is going to be really urset about
it, and you would have every right to bde =-- and you make
that knovwn, and there would be a different proceeding which
-= I cannot predict what would happen, but let's say --
let*s take what your concern seems to be., Let's say that ve
issue an order, having made findings that the management has
enough operators, and it turns cut that they start working
the plant and only half of those people show up as being
licensed operators, it would seem to me that ycu cr any
citizen would have an immediate opportunity to address the
Commission for a show cause order why that plan®* shculd not
be shut down because of that variance between their
assertions -- well, let's get back.

Your difficulty is you are trying to approach tco

much of the hearing through cone facet, one window, and that
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is the operator training, and you are not really avare of
2ll *he evilenc= that has happened and everything el=se whirch
has gone on in the case.

Does that answer ycur particular guesc:ion?

MS. AAMODT: Well, I was -- yes, it does. I was
concerned. I did read, Mr. Smith, about the shortage of
operators in the testimony that had preceded the day I came
here, and I did see that, and of course that strengthened
this concern in looking av the failures on the examinations,
and I do feel that Mr. Swanson is objecting in an area that
I have a right to question in because fatigue -- I wvas
alloved stress, and the Board has indicated its interest in
knoving whether training and testing was adequate under
stressful conditions, and fatigue =--

CHAIRMAN SMNITH: Your guestion to me was what if
they fail and they start to try to operate the plant with
inadequate operators? So I answered that guesticn.

Now, why don't you take up another question with
that in mind? Was that answer, however, to you a helpful
ansver?

MS. AAMODT: Yes, it is a helpful answver, and I am
still concerned that even if T got that show cause order,
that as far as fatigue has been examined in these
proceedings and in the NEC's or the Licensee's wecrk, that it

has not been examined in a manner that satisfies me that
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400 VIRGINIA AVE., S'W. WASHINGTON, D C. 20024 (202) 554-234§



10

11

12

13

14

15

16

17

18

19

21

8

24

2

12,841
training and testing are adegquate to overcome the fatigue of
vorking 14 consecutive 12-hour shifts, which ie what NEC is
saying is alloved. The lLicensee has agreed to a much, much
less rigorous schedule, but they would be pushed to the NRC
allowable schecdule, and I would have no rie™t to come
against them on going to that schedule, and that is what I
am concerned about.

CRAIRMAN SNITH: FHow does that relate to your
questioning of this wvitness?

MS. AAMODT: My question of the witness was that
can you certify that training is adegquate by your tests,
that the training of those that you license is adequate by
your tests tc operate the plant under the long hours that
NRC would allow if they were short of manpcwer.

CHAIRMAN SMITH: Why don't you read your question
exactly. You wvwrote it very well.

¥S. AAMODT: Did I? Okay.

CHAIRKMAN SEITH: Yes.

¥S. AAMODT: Which one?

CHAIRMAN SMITH: No. 3 under Fatigue.

BY ¥S. AAMODT: (Resuming)

Q How sure are you that the capabilities you have
measured on your licensing exams are as measure? after 14
consecutive days on 12-hour shifts as approved by the

Commission.
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A I do not think you could compare the two by my
tests.

8. SWANSCON: If I could make a clarifi-ation, the
question almost sounded as though that would be allowed on a
routine basis, the 12-hour shifts, and that is not what yocu
meant to imply, was it?

MS. AANODT: I am meaning that that could be a
situation, if the Xelly tests indicate -- are foreseeing
wvhat might happen on the licensing exams. If that is true,
I am asking how sure are you that the capabilities that you
have measured and licensed are as measured after 14 days.

MR. SWANSON; OCkay. Yy concern was that I think
that carries the insinuation that that is going to be
alloved on a routine basis. 06%u4, I believe, uses the
terminology "una'r unusual circumstances"™ can they go on
that length of shif..

I might 3just pcint out that length of svift, etc.
vas discussed in the SER supp, “ment at page 11, and of
course the people who snonr.uced that portion vere here at
the beginning of last week. They will be able toc answer
questions in that area.

CHAIRMAN SMITH:s Within the context of how it is
used in the SER.

Is that how you meant to ask the guestion? I

suppose you must. Otherwise there is no basis for y r
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gJuestion.

IS. AAMCDT: 7Tt is the February 1, 15EC, and then
I believe July, there was another cne in July 1980 that
reiterated about the same kind cf schedule. It Just says
that it should be lisited to the following maximum work
hours.

CHAIRMAN SNMITH: Ckay.

¥S. AAMODT: Should not be permitted *to work more
than 12 hours, bdut it does not say that that is something
that cannot be usvd as a vork schedule.

CHAIRMAN SMITH: There are circumstances where
that would be permitted. Whatever those circumstances are,
to what extent does yocur test measure those capabilities,
and he has answvered that, haven't you?

THE WITNESS: I thiank I did.

CHAIRMAN SMITH: Yes.

what vas your answver?

THE WITNESS: That our test is not used tc predict
that.

CHAIRMAN SMITH: All right.

¥S. AAMODT: 1Is not used to predict that.

CHAIRMAN SNITHE: Yes.

¥S. AANODT: Tha=k you.

BY MS. AAMODT: (Resuming)

L &

You have no other test, I suppose, that is used to
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predict -- NRC has no other testing that is used toc predict
that., This SFR report or other reports on fatigue, are anv
of them based, as far as you know, cn testing?
A I dc not know how the conclusions were reached in
that part of the SER, so I cannot ansver your guestion.
(Board conferring.)

BY MS, AAMODT: (Resuming)

ALDERSON REPORTING COMPANY, INC,
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(Roard conferring.)

b}

- . ;
I am not sure where it is in your testinmony. b

did not £ill it in. Eut it is one of the pages here you
mentione! that different -- here they are =--

CHAIBRMAN SMEITH: Excuse 3e. GEefore you go in, Dr.
Little has a question. Is there any part of your testing
process that is intended to measure cr to assure the
Commission that operators can perform under fatiguing
circumstances?

THE WITNESS: Other than the length of the exam or
the conduct of the coral exam, no.

BY MRS. AANODT: (Resuming)

Q ¥r. Boger, ycu mention on page £ of your testimony
that different forams of the test are given tc different
candidates so that “lere i; no overlapping -- so that there
is cverlapping of xnowledge through staffing cf the control
room of a large nusber of problems and information that can
be drawn gpon to coanstruct the tests. How many are covered
in the four different examinations given to the licensed
personne! of a single crew?

A Where 4id you get the fcour examinations?

Q Aren't there four licensed -- licensed ogperators
in each crev or shift?

A Yes, there are.

Q So chey wvould have been given four different forms
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of the tests, testing different information on those
categories we talk24d about =arlier.

B Nct necessarily. They would all be -- they might
all receive the same written exam. It is possible for that
to happen. They would each get an individual oral
examination.

Q So you say here that you are even then taking awvay
the ansver that you gave me here. You say here that, "While
each operating test must cover a minimum number of plant
systems operating procedures and transients, that the
specific topics will not be the same “~i each applicant. If
the exam indicates that there is a subject or system which
has not been adequately covered in the training program, we
will inform the facility management to provide additional
training in the weak area.”

Vaw. I thought there was a composite lcok at a
crev to see whether the; as a crew had -- had had adeguate
training. Is that -- have I assumed something?

A I believe ywuu have.

Q So you do not loock, then, at the composite
knowledge of the crew and use the test to give you some
indication of that?

A No, we Jlo not.

Q You said you did here. You say right after

three: "The cperating test varies from one individual to
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another so that vwe can assess the overall effectiveness and

scope ©of the training progra2m,.”

A That is right.
Q But you say it ain't necessarily so, though.
A Tre oral exam wvhich we are talking abcut here, the

operating test varies from individual to individual.

g Oh, I see. 0Okay. The operating test. I see. I
am assuming that also has to do wich the written test. The
operating test does that, but not your written test; is that
tight?

A The written test may or may not vary froa
individual to individual.

Q All :ight. Then the operating test is not very

structured, thc gh; isn't that true? There are no forms or

that sort of *.ing; are there? Are there?

A Yes, there are foras.

Q There are foras?

A Yes.

Q So maybe then I -- I misread that. And was Y¥r.

Kelly given copies of any of the tests that you plan to use
in the licensing exams?
A Not by me.
CHAIRMAN SNITH: Dc you know whether he was civen
any by anybody?
THE WITNESS: Not by the NRC.
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MRS. AANCDT: How =--

DRe JORDAN: Didn't ¥r. Xelly have copiez of all
the exams that had heen used by the NRC?

THE WITNESS: Those exist and are cut in the
world. What happens is an individual may request his exanm;
We will provide that individuvual a copy of his exam. What he
did with the exam after that was up to him. So, you know,
our exams are available through that process.

BY MRS. AANMODT: (Resuming)

¢ Including the new portion on the TNI-2 accident

events and LOCAs?

A Yes, that would de available through the same
pProcess.
Q Yese.

CHAIRMAN SMITH: I wvas concerned about ycur
seemingly qualified ansver. TFirst you said Mr. Kelly was
not given copies of any of the tests you planned to use by
you, and *hen you said, "Well, not by the NRC." 3But 4¢ you
have any reason to believe that anybody has gained access tc
the “ests that you plan to administer?

THE WITNESS: The test has not been written yet.

CHAIRMAN SMITHs Okay, so it could not be --

THE WITNESS: We are talking about exams that have
already been administered at other facilities.

8Y XRS. AAMCDT: (Resuming)

ALDERSON REPORTING COMPANY INC,
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gquestioning that his tests

0

those on yocur test. In fact, some probably would e the
sane, °C"id you hear that?
A I may have. I do not recall the specifics. It

would not surprise me, though.
CHAIRMAN SNITH: VYes.

BY MRS. AAMODT: (Resuming)

(&)

It would not surprise you?

A No.

Q With all the complicated things that there are to
know about a nuclear plant, are there -- is there a closed
set -- is there sim;iy a small number of items that cccur on
these exams, so that ccaching on them somewhat invalidates
them?

A Scme principles of reactor operation are required
of everyone. Everyone has to know those aspects. And as
such, the questions overlap in those areas.

Q Do you consider that a serious problem, the

coaching effect?

A No.
(Pause.)
Q To go back to what I really meant in Question 1 te

the written exams, I am trying to determine the reliability

of your tests. Are they so much the same that you just know
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from -- just know intuitively tha*t they are =-- the tests you
give the one person is the same test that yocu are civing tc

another person? B testing terms, that is called

reliability. Are you -- so that if I -~ {f X -- if %r.
Jones should fail a test and ¥r. Smith should pass the test,
Mr . Jones couldn‘'t say to Mr. Saith, "Well, I did not get
the same test. The test I had was much harder. What did
they ask you about sc-and-so?”
Are the tests relialble in that regard? Have you

-=- that is a basic -- a basic testing measure, a measure of
a test. You examine a test initially for reliability.
¥aybe you don't know what ycu're testing, but you at least
vant to always test it with the same yardstick or measure it
with the same yardstick. Have you loocked at your tests,
your written tests from that viewpoint?

2 If you are speaking of repeatability of differert
exams, yes, ve consciously try to make the exaams
equivalent.

Q Yes. But not in any guantitative or not =-- not in
terss maybe -- maybe ve would lcok aftervards and see that
they wvere reliable, but you dc not look ahead cf time, 1is

that true, and see if they are reliable?

A Reliable or repeatable?
Q What is that?
5 Reliable or repeataple?

ALDERSON REPORTING COMPANY INC,
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Q In my terminclogy, reliable. But maybe yocu are
calling it repeatable. The test is reliadle if it is

-+

measuring the same thing every time. Al

b

its different
forms. If today, if I took the test tcday, I would get a SC
on it, and if I took another fora of the test tomocrrow I
might get a 92, and if I took another form of the test three
days later I might get an 89. B3ut I am centering about a
90, see. So then we wo'ld say those ones were reliable.

Is your test subject toc that kind c¢f scrutiny,
your different forms of your tests?

A In the vay ve construct the tests, ve would expect
to find results that you suggest, that the same operator
would receive an egquivalent score on another exam.

Q Yes. So -- but ycu are saying that the written
tests you give a.e the same for all four people on a crew;
is that right?

2 I said they might receive the same exam, the same
written exam.

Q Yes. You == you did not -- what would yocu feel
abocut having a program where you =-- you devised reliable =-
tests that wverr essenticlly the same measures and then ga e
different tests to each person? Wouldn't this increase the
insurance of the amount of konwledge that a crew had, since
you are concerned about ove (apping knowledge?

A I do not knowe.
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DR. LITTLE: Could I interrupt for just a quick

3

guastion here? Are these tests intended

"
o

be comprehensive

exarinations of a body o (ncwledge, cr ar

g
*
b
v
-~

be sampling tests to test .. 2T an operator kncws the
field pretty well?

THE WITNESS: They are aore along the lines of an
audit-type exans.

(Bcard conferring.)

NRS. AANODT: I did not hear the end of your
question, Dr. Little.

DRe LITTLE: He said they wvere nore an audit-type
of exam rather than a comprehensive exam of a body of
knovwledge. In cchar werds, you can give a pop test and ask
for gquesticns and tell whether somecne is generally grepared
versus a comprehensive exaamination which would test every
iaportant part of ~--

ERS. AAMODT: These are more like the audit tests,
he said?

DR. LITTLE: VYes.

THE WITNESS: I did not compare them to a pop
exam, though.

DR. LITTLE:s No, they are not exactly pops.

BY ¥RS. AAMCDT: (Resuming)

C So they are not then =-- they are not a

professional =-- they are not coaparable then to the kinds of

ALDERSCON REPORTING COMPANY. INC,
400 VIRGINIA AVE, S'W_ WASHINGTON, D.C 20024 (202) 554-2345



10

11

12

13

14

15

16

17

18

19

21

24

25

12,853
professional examinations that would be given, for instance,
to engineers or doctors or lawyers and that scrt c¢f thing?

~ r

A There were guestions on my SEC exam that I tcok
that wvere more comprehensive than the examination I tock for
a professional engineer's license.

Q I am not asking about the level. I am asking
about Lhe format of the exam. Dr. lLittle, in answver to her
question, you said it was more an audit exam. My feeling is
that with an audit exam you should be applying more testing
techniques for determining reliability and validity than you
vould with a professional type examination.

What is your impression on that?

CHAIRMAN SMITH: His ansver vas ~-- his ansver vas
that he felt that the testing was more comprehensive than
his professional exam. He is not agreeing with your premise
that the professional exams are not audit type. Nor would
I. I cannot imagine a four-day bar examination test which
tests your total compreheusion of the profession, nor can I
imagine a nine-hour operator tést which will test his total
comprehension of what he has to know. I guess I have a bias
that I better explain about your viewpoint.

Having taken a lavyer's exam, I know the four days
I took it dces not begin to test. It is an audit test.

MRS. AAMODT: I understand that, too. But

certainly a four-day test would test more than a one-day
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CHAIGYAN SNITE: The threa
questicas ycu say, "wWou.d not this improve, wculéd nct that
iaprove, would not something else iaprove,”™ which has an
unsgoken implication that iaprovement is required.

MBS. AANCDT: Yes. I aa scorry.

BY ¥BS. AANMO™T: (Resu2ing)

o) Nell, what I am trying to =-- trying to scrt out in

(29

sy sind is that you have a test which doces not include
everything, that has noct been subjected to the rigors of
test construction, that wvould certify its validity or its
reliability.

Now, is that a true or untrue statesent?

2 We doc not have a formal progras. I think, as ve
discussed this aorning, there are aspects of test
construction or test validation that vwe do consider when ve
make up the exass, and it is just not a formal progras.

¢ I just have to l:ave that there. That is a satter
of judgment.

Co stress, ycu responded in yocur testiacny, pages
4 and S -- 5 and 6, I am sorry -- regarding stress and gou
it aight affect contreocl roca perforsance.

(?ause.)

You say that the stress of the exasinatiocn aust de

cverccme, Weren't you talking about stress as a fitness
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reguirement, that this individual has to be able to handle
the stress of the examination in order to pass it and

therefore he can handle stress. Is that what you were

saying?
A I am not sure ~--
CHAIEMAN SMITH: As compared to?
BY MRS. AAMODT: (Resuming)
Q As compared to the kinds of stress that you would

find in an emergency situation which would incorpcrate not
only the internal stresses but the other =-- the external or
environmental stresses?

A No, I did not coapare the twvo.

CHAIRMAN SMITHs Did I destrcy your gquestion?

¥RS. AAMODT: My line of questioning --

CHAIRMAN SMITH: I mean is that what you wvere
trying to achieve by your question?

MRS. AAEKODT: Yes, yes, I was.

BY MRS. AAMODT: (Resuming)

Q I ar trying t¢ say, then, is there much -- is
there any comparison of the stress of the test and the
stress of an emergency situation? For instance, was the
testing room guiet?

A I assume it will be relat.vely quiet, yes.

Q Did the test candidate have tc take or make any

telephone calls while he was solving his test problems?

ALDEASON REPORTING COMPANY, NC,
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1 A Nc.

2 < ae e there telephones rincing?

3 A Frobabdly not.

4 e Hov many other sounds were audible c¢ther than

5 background noise?

8 A That depends on the exasining room.

7 Q And was the probleam on the test cne with vhich he

g8 had some familiarity?

9 A Let me back up. Are we talking about the written

10 test nov or the operating test?

1 Q Either.

12 * Then I would like to go back and change some of nmy
13 answvers.

14 Q Well, vhy don't we take the written test first.

15 Why don't we say that first.

16 A Okavy.

17 CHAIRMAN SNITH: The written examination?

18 RY MRS. AAMOCT: (Resuming)

19 g The written examination.

20 A Ckay.

21 Q Are all of these things not present in the written
22 examination while the person is taking that which would Dde

present in an emergency situation, backgrcund noise, the

8

24 telephone, telephone calls, and so forth?

25 A The written exam is conducted in a f.oirly calnm

ALDERSON REPORTING COCMFANY INC,
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environment, which I would not expect in an emergency
situation.

e Yes.\ How about the operating test?

A The operating test is conducted in the ccntrol
room, for the most part, ¢here it is subjected tc the ncrmal
background noise in the control room, telepliones ringing,
pecple coming into the rcom, directions Leing given, alarms
coming on. It is conductei in that environment.

Q There are no deaands put or the operator to answer
telephcne calls cr do ccher -- make -- communicate cr do
+hings other than ansvering your questions; is there?

A That is correct.

(Mr. and Mrs. ARamodt conferring.)
Q Were there any impacts of an emergency nature

other than those of the ordinary operating nature, as he is

taking this operating -- operating test?

A You are speaking of external stimuli?

c Yes.

A No.

C Do you have any test of the capability of the

candidates to solve the problems of multiple-event failures
in such a typical emergency environment?

A Well, we cannot simulate the emergency environment
during the exam, so I would have to say ve could not

evaluate it in that manner.
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Q You could on a simulator; couldn't you?
B Certainly.
Q On the oral --

CHAIRMAN SMITH:s
questioning that which
be last week, that the
of an actual emergency

MRS.

AANODT: Well,

sisulate the external stresses,

ever simulate the internal stresses.

CHAIRMAN SNITH:

occasioned by the actual avareness of

MRS. AAMODT:

and it may be my fault," you know,

Would you concede in
I did not understand your pesiticn
simnulator does
situyation in a
I think

but I

Ycu could not simulate

yeur

to
duplicate the stress
control room?

it could be used to

do not think yc coull

Ycu could never --

tnhe stress

“That we may be in a bad situation

if I do0 not solve this,

and all the kinds of internal things that pecple dc to

themselves.

stresses, but they hadn't,

CHAIRMAN SMITH: VYes.
BY MRS. AANMODT:
Q On the oral examination,

administered after changes to the

made? Well, I see it is 30 days,
the =-- you changed that testimony
30 days prior to restart that you

operating exam. Is that correct?

as I understood,

But you certainly could simulate the external

done that.

will the test )de
control room have been
is that right, prior to
this morning to say that

would administer the

ALDERSCN REPORTING COMPANY, INC,
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LY That is correct.
C Yas. “4ill tha == will the crerating test he
administered at that tise if all changes have nct heen made

to the contrecl room?

A The exam will be given based on the contrel room
arrangement at the time of the exanm.

g So your ~-- the assumption is that the control rocms
will e as it will finally e in operation when You
administer the exaa?

A k2 expect it to be in almost final form >y then.

g Will any allovances be made in testing for
unfamiliarity with those changes?

A In the cases wvhere we know equipment is going to
be installed and ve knov wvhere its locaticn will be on the
control board, ve wvould expect the operator tc have
knovledge of that ianstrument cr contreol if it vas indeed
going to be in place prior to startup.

(o So you will =-- will you held them to the sanme
standards that -- as you would have held them to if no
changes had been made, of fasiliarity with the controls or
confidence vith the controls?

3 We may be %talking two different things. We are
talking about an as-designed control rcom that exists at the
time of the exam as opposed tc one that may le modified

within 30 days of that exam. And ve would hold thenm

ALDERSON REPORTING COMPANY. INC,
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responsible for the equipment that would e installed i

s J
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that 30-day time
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- - . s -

G 1 am Just asking, since2 there will Pe changes, and

L]

o2r. Crristensen spoke about m:Xing sco many changes that the
con~.col room operators’' performance would be jeopardized.,
Are you taking that intc consideration? Will ycu te testing
in the samse -~ to the same standards of familiarity wvith =--
vith the control roca that wculd have been pricr to --

MR. PLAKE: Objecticn.

BY MRS. AANCDT: (Resuming)

¢ == to0 those changes?

¥B. BLAKE: The Dbasis for sy objecticn is the
prenise -- one of the premises in the guestion which cites
Dr. Christersen for the proposition that there will be s¢
many changes that it could be -- put the cperaters in
jeopardy. I do not recall that portion of Dr. Christensen's
testimony.

In fact, my recollection is that he said precisely
the oppoesite. FHe might not have said it wvhile ¥rs. Ra=nndt
vas here, but he said it on January 15, wvhen the subject was
covered in greater detail in huran factcrs, cone cf the lbasic
-=- husan-factors people aust take in in upgrading the
familiarity with the equipment and the need to train pecple
with any modifications that are zade.

MES. AANODT: You make ay pcint, ¥r. Blake.

ALDERSON REPORTING COMPANY INC
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¥WR. BLAXKE: Thank you. Is the guestion ncw
withdrawn then?

" - L
. A S e

b

¥3S. AAXCDPT: No. I think ycu made my po >
you said -- by saying that that was a consideration they
had. Human engineering is nct a precise science, ner has
the way it has been applied in this hearing precise. ¥r.
Christensen spent 100 hours only in that area. So here we
have changes being made. How do Wwe know =-- we may have made
SC many that we have =-- vwe have nov infringed on the
competency of the operators in handling the controls.

I am asking will that be taken irtc account in
giving these examsinations? How stanardized, maybe I should
ask, will these examinations be, how rigidly applied?

DR. LITTLE: I think there are two things going
here. First of all, in the training there have to te
allowvances for all of the different changes tCc make sure
that the operators are familiar wvith them. And the
gquestion, as I understocd it criginally, is: Are you g~ing
to expect the operators to perform as well on these new
controls as they would have =-- as you would expect them to
perfors on the old controls? You are not going tc give thenm
allovances for vorking with new controls; you are gcing to
expect them to be just as adept as if they had been weorking
with those controls for 10 years.

THE WITNESS: Yes.

ALDERSON REPORTING COMPANY. INC,
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DR. LITTLE: I think that is wvhere we ware goinge.

BY MRS. AAMODT: {Resuming)

o

Now, you use a standardized form; is that right?

3 No. I believe I said we have a form that we use
to fill ou=.

c Do you, as you =-- the operating test as it is
administered is the foram filled out, or afterwvards?

A I personally fill out parts of the fora prior to
the exam, so I will know wvhat systems or what transients I
am going to cover before I ever start the examinatione.

Q As you are progressing through the examination, dc
you use a form to fill out what response, whether it wvas

satisfactery or unsatisfactory, at every point in the exam?

A It is the same form.

Q What is that?

A It is the same form.

C Well, you are not answvering my guestion. Do you

-=- 40 you -- do you impose on yourself in gradinc this exam
the =-- a form whereby every step of the examination it is
either pass or fail?

A It is not + as clear-cut as that.

C So you essentially =-- this is not standardized?
~our oral test is not what we wculd call standardized?

A Standardized from the point that I am required to

cover X number of systems, Y number of transients, so many

ALDERSON REPCRTING COMPANY, INC,
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instruments, radiological controls. I am required to cover
certain areas. The systems that I chocse or the transients
that I choose are left up to me.

Q So that this ailowance, whether there is an
allowance or not, is not able tc be measured, am I correct,
whether -- whether the examiner is allcwed -- allowved fcr
uncertainty in the responses of the candidate is not
measured then?

A Myself, between -- are we talking about my ability
as an examiner cr my ability as compared to other examiners'’
and hov ve make it consistent?

Q Well, that is one cf the problems with these
operating oral examinations. What you are saying, there is
not only the -- there is not only the variation between
examiners but there =-- there can also be variaticns within
examiners vithout a standardization -- standard forn.
Without scme =-- without some methods being imposed both of
asking the guestion and grading the Juestion as the
questions are given.

A I believe they are consistent, and the ansvers are
graded upon receipt.

e Not step by step, but at the end of the exam; is
that correct?

A No. I grade a person as I go through the exanm,

make comments upon his response to a given guestion. I use

ALDERSON REPORTING COMPANY, INC.
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that response in the follow-up guestion.

(Yr. and “rs. RAanmodt conferring.)

MRS. AAYODT: All right, thank you very much, ¥r.
Boger.

DR. LITTLE: You are saying it is somewhat like an

oral examination: when you see an area of weakness you can
pursue it?

THE WITNESS: Exactly.

MRS. AANMODT: I did have one other guestion.

BY MRS. AAMODT: (Resvuwuing)

¢ An explanation of Category L in Section 55.23. I
did not understand that category.

A Is there a gquestion?

Q Yes. What is -- what does -- vhat is Category L
addressing in the senior reactor operator's written exanm?
Or is that -~

A We are talking about the scope of operating --

CHAIRMAN SMITH: There was complete cross-talk
there. Ask your guestion again and let the answer come
back.

BY MRS. AAMODT: (R;suninq)

Q ¥r. Boger, in Category L, Section 55.23 of the --
that is talking about the operating exam, the necessity for
carefu? approach to the responsibility associated wvith the

safe operation of the facility, what is that category

ALDERSON REPCRTING COMPANY . INC,
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about?

: I would hesitate to call it a categery. It ic a
concept that we evaluate thrcughout the entire operating
test. It is a kncvledge 0of the operation of the facility.
It is administrative procedures, tech specs, security,
health/physics. It is a reaction to the individual's
reaction to the plant management's requirements for
operation of the facility, howv vell does he understand thenm
and follow thenm.

(8c. and Mrs. Aamodt conferring.)

¥RS. AAMODT: Okay, thank you, Mr. Boger.

CHAIRMAN SMITH: This .culd be a gcod time -~

(Board conferring.)

CHAIRMAN SMITH: All right, ve will take cur lunch
b:;nx and return at 1:10.

(Whereupon, at 12310 p.m., the hearing recessed,

to reconvene at 1:10 p.m. this same day.)

ALDERSON REPORTING COMPANY, INC,
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~rayN esTAN

CHAIRYAN S¥ITH: I received a letter cf February
10 un which you added a copy of Table %5, Mr. Plake, to “r.
Dieckamp's testimony. Tabie % was already on my copy, and
it is the same Table S5 that =~-- so maybe your concern was --

MR. BLAKE: That is a stumper to me because all
the copies that I was able to rev .ew over in the cffice did
not include it.

DR. JORDAN: Mine did not either.

MR. BLAKE: Yours didn't, so you needed the extra.

DR. JORDAN: Yes.

MR. BLAKE: It is a stumper to me, ¥r. Smith. I
don't know how you got it.

CHAIRMAN SHMITHs Well, unless this vas received --
if it vas received up in our cffice -- no, my copy had 1it,
unless Ms. Moran slipped it in.

MR. BLAKE: It is better to have two than none, I
guess.

CHAIRMAN SMITH: Sure.

Mrs. Ramodt, over the lunch breakh, did any
additicnal examination occur to you?

¥S. AAMODT: Just one question.

Whereupon,

BRUCE BOGER,

ALDERSON REPORTING COMPANY . INC,
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the witness on the stand at the time of recess, resumed the

stand, wvas further examined and testified as followc:
CROSS EXAMINATICN =-- Pesumed
EY NS. AANODT:
Q ¥r. Boger, the questions on the TNI 2 event on the

NRC examination, are thev the same gquestions as the five in
the category thermodynamics?

A I believe any questions related to the TNI 2
accident could shov up in several categories. It could show
up in the categery that addressed administrative controls.
It could show up in the category on heat transfer and
thermcdynamics. It could shov up on the category of general
operating or specific operating characteristics.

MS. AANODT: All right, thank you.
CHAIRMAN SMITH: Mr. Doransife.
BY MR. DORNSIFE:

¢ Mr. Boger, on the NRC written examinations, do the

SROs have to pass the same examinations as ROs and then have

to take an additional test, or are there two separate tests?

A Two separate tests.
Q Are they both the same length?
A The SREO exam has tvo fever categories, so it is

shorter by two hourse.
(Pause)

Q Do you feel that the SRC exam is mcre

ALDERSON REPORTING COMPANY . INC,
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conprehensive? In other words, it requires mcre analytical

ability on the part of the operator as far as its content s
concerned?

A Yes.

o} So that is howv you make up as far as difference in

time? It is not -- it is still an audit exam, but because
it is more .omprehensive, you feel it better tells you as
far as his abilities, his specific responsibilities?

2 Right. The SRO wculd be expected to ansver mcre
of the what-ifs than an operator would. It would get into
deeper discussions.

¢ Concerning the oral tests, can ycu describe for us
vhat a typical guestion on an oral test would be? I mean,
is it just a matter of going through, walking thrcugh an
operating procedure, or is it much, much mcre detailed than
that?

A What you suggest is maybe one aspect of an exanm.
In order to determine an applicant’'s ability to use the
procedures or familiarity with the procedures, we would ask
them to start a feedwvater pump and get out the procedure and
go throug™ the precautions, limitations and cperating
conditions. That would be cne way of asking questions
about, say, the feedwater systenm.

Another wvay would be toc discuss the failure of

that same f2edwvater pump and discuss the transient that

ALDERSON REPORTING COMPANY. INC,
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vould ensue, and thereby you would talk about the feedwater
system or loss of feedwater £low. You could also lcok at
the tech specs required on emergency feedvater and get into
the system that way.

Q So you would you ask guestions as, if this wvere to
happen, what would be the response of the instruments, thcse
types of guestions?

A That is correct.

Q How do you cover Items J and K on 55.23 cf the
regulations in these oral tests?

have a section of our oral exam that deals with

radiatioh /tifeory, essentially, and in it ve would, for a
senior operator, we would lcok at his knovledge of like an
ALARA program, hovw he vould apply the principles cf time,
distance and shielding to that program. We would lcok for
the limits on -- facility limits on contamination, exposure
limits, special controls, respiratory equipment. We would
ask gquestions along those lines.

As far as X goes, we would generally imposed upon
a senior candidate an accident which leads to off-site
releases, and we would expect the senior cperator tc go
through his procedures and evaluate the release and come up
with the notifications that would be regquired. We wculd

expect them to know the emergency plan.

G Would this include his decision-making ability as

ALDERSON REPORTING COMPANY, INC,
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far as protective action recommendations were concerned?

3 As far as the emergency plan allovws him, yes. We
expect the seniocr reactor cperator to act as the emergency
director.

C So you feel your exam is comprehensive enough that
you can gauge his abill.y to make those decisicns ccncerning
protective action reccmamendations he would be giving to
off-site agencies.

A Yes

e Doces the NRC observe and evaluate the operators’
performance and attitudes during on-shift cperations after
they have a license?

A Ne. We do not. That falls under the Inspecticn
and Enforcesent activities.

e To your knowvledge, to Inspection and Enforcement
people perfora that function?

A I believe so.

c Is there any formal evaluation program that ycu
knov of that they use or just a matter of observing it maybe
as part of an inspection?

A I am sure they observe it in their general entry
into the control rooms and revievw of control _-~eom logs. You
get a feeling for howv the cperatives have been cperating and
how conscious they are for alarms and logging. We get that

same feeling as ve go through control reems. I do not know

ALDERSON REPORTING COMPANY INC.
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how formal it becomes though.

» Do you Xnow whether the resident inspector has any
particular responsibilities concerning observing operator
performance?

A I do not know. I cannot ansver that.

CHAIRMAN SNITHs Refore you leave that pecint,
would the LERs wvhich categorize reportable events into
operator error an! non-operator error, are those evaluated
vith respect to the competence of cperator crews?

THE WITNESS: Right now it is not. That is one of
the action plan items, to take a lock at the LERs and see if
there isn't a vay that we can identify perscnnel by name oOr
by crev to find out, you know, whether it is a crev that is
having more operational occurrences than another cne. We do
not do that right now. The LER just says, you know, human
error or operational error.

CHAIRMAN SMITH:s Okay. We are getting ouit of
your area.

THE WITNESS: I bdelieve so.

CHAIRMAN SMITHs: We will cover that.

BY MR. DOENSIFE: (Resuming)

(s This may again be out of your area, but are you
familiar with the required drills that are performed on a
shift basis during the annual d4drill and other emergency

drills that are performed periodically?

ALDERSON REPORTING COMPANY, INC,
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L) I am not familiar with the cnes that take place at
T4I.

c Just in general.

A Yes, I aa. It is my past experience.

Q Does the VYRC evaluate these drills?

A They have not in the past.

c Pardon ne?

B I said they have not. Well, the drill that the

NRC would observe would be the annual emergency plan drill.
There are other drills that are performed on shifts, Jjust of
a shift nature wvithout requiring any off-site notification,
but the emergency plan cr the annual emergency plan review
is observed by the NRC.

Q And are the operators' performances evaluated
during that drill?

A Yes, I would say they are, Jjust to make sure that
the appropriate responses or the appropriate actions wvere
taken in response to the plan.

¢ Could a license be taken from an operator for his
performance during one of these drills?

A I do not know.

CHAIRMAN SMITH: Is the action against an
individval operator part of your area of responsibji.. or
vould that bde IZE?

THE WITNESS: It becomes ILE's responsibllity.

ALDERSON REPORTING COMPANY, INC,
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3Y MR. DOSNSIFE:; (Resuming)
@ Are ycu avare of any VRC requirements for
non-licensed operators?

A Tn a general sense, I am avare that there are

regulatory juides that address unlicensed pecple.

o} As far as their training is concerned.
A No.
0 There is none?
B I a» not familiar with --
Q You are not familiar with -~
A Cther departments are.
Q Okay.
How about as far as they relate toc emergency plan
functions?
4 I cannot address that.
¥R, DORNSIFE: ¥r. Chairman, is the testimony of

¥r. Boger's on CEA 13 still alive? We had a guestion on
that?

CHAIRMAN SMITH: Yes, it was received into
evidence, and as such, it is open for full range of
examinaticn.

BY MR. DORNSIFEs: (Resuming)

Q Back along the s*me line I was asking previously
about observing operator performa.~e, vas there any

consideration given to observing operator performance on the

ALDERSON REPORTING COMPANY . INC,
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simulator as far as an overall evaluation of the general
competence of licensed operators?

A At this point in time we do not give simulator
exams. However, wve are intending to give simulator exams °.n
the future.

Q Would you consider that to be a more objective
method of determining their overall competence?

A I hesitate to say more objective. If you happen
to have a reactor that has a site-specific simulatcr, you
can determine better how the operator will respond and how
he can use the controls. If you do not have a site-specific
simulator, then you introduce the concern of whether he is
just unfamiliar with that particular simulator's conirols.

Q On page S5 of your testimony regarding CEA
Contention 13, you talk about changes in the emergency
procedures, and I am vondering, in your testimony 4id ycu
consider the ATCG procedures and how they could possibly
change your testimony?

1 I have considered ?270G. I am trying to read my
testimony to see if it would change. I am sure that the
ATOG concept will change the general methecd in which an
emergency procedure is handled. Rather than being accident
oriented, it will be symptom oriented, whereas an cperatcr
will be required to take actions based on symptoms rather

than requiring the operator to evaluate an accident and then

ALDERSON REPORTING COMPANY, INC,
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take action. I am sure that ve will still require them to
go bwk and, yvyou know, verify caeartain parameters, maintain
subcooling, some of those items. 30 I d¢c not see where the
ATOG would drastically change this.

e But you have no plans on examining the operators’
ability to use the ATOG procedures when you license them, I
assume because they probably will not be in effect by the
time of the license, is that correct?

A Yes, for -- it depends on whether the ATCC progranm
is implemented. As socon as the emergency procedures change,
then ve would examine to those nev emergency procedures.

Q In other wvords, if the exam is done tefcore the
change, you will go back and examine the operators based on
the changes to the procedure.

A No, ve would not. The time that they would be
re-examined on new procedures would be as part of their
requalification program, wvhere they would be exrected to
reviev changes to procedures and then demonstrate a
knowledge.

Q Based on the experience you have had at other
plants, what has been the effect of increasing the passing
grade criteria for license exams? Has the percent of people
passing changed?

) Yes.

Q Which --

ALDERSON REPORTING COMPANY. INC,
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1 A We found that the new criteria has caused more
2 people to fail the exan.
3 G Are there any specific conclusions that you have
4 teached through those results other than Just, ycu Know,
5§ observing that that happened?
8 A No. I think that ve draw several conclusions,
7 some that =-- that some pecople have had good success with
8 passing these exams, and ve feel that they have upgraded
@ their training program and their requirements to the point
10 vhere they can pass this exam. So ve think that the
11 increased criteria means that they have to have letter

12 training.

13 MR. DORNSIFE: That is all the questions I have.
14 CHAIRMAN SMITH: Mr. Blake.

15 MR. BLAKE: I have no questions of this witness.
18 CHAIRMAN SMITH: Mrs. Aamodt, do you have any

17 questions on the questions that Mr. Dornsifa asked?

18 ¥S. AABODT: No, I do not.

19 CHAIRMAN SMNITH: All right, Mr. Swanson.
20 MR. SWANSON: I have just one question.
21 SEPTRECT EXAMINATION

22 3Y MR, SWANSCY:

23 e Br. Boger, will you please clarify the

24 Telationsiip betveen NUEEG-0660 and specifically the Task

26 I.A.2 2nd I.A.3 vitu Commission’'s Rugust 9, 1979 Order Ttenm

ALDERSON REPOATING "CMPANY, INC.
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1 I.E?
2 i Yes., Order Item I.Z. vwas or ls very specific in
3 the nature of the training and testing that is required by
4 the Commission. The NUREG-0660 is an overall assessment of
s the training program =-- well, of acticns to be taken by the
8 NRC in response to the TMI 2 accident. Included in that
7 docuaent are some overall changes to operating, licensing
g and training. It happens that the NUREG encompasses Itenm
9 I.E, but Item I.E is separate from MNJREG-0660.
10 Q RUREG-0660 is merely a recommended pan of action
11 as opposed to a requirement, isn't that correct?
12 A That is correct, and will require additional study
13 on the staff's jart.
14 Q But when you develop a test, though, in your
15 ¢xamination of operaters, you specifically refer to Item I.E
18 of the Commission's Order, Part 55 requirements and staff
17 tequiténents set forth in instructions from MNr. Centon in a
18 March 28, 2980 letter to Licensees. Those are the elements
19 that you sperifically encomgass in your testing cf
20 Operators, is that not true?

21 A That is correct. we would have to use all those

22 elements.

23 MR. SWANSON: Thank you. That is all.
24 BCARD EXAMINATION
25 BY YR. SMITHs
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1 Q Mr. Poger, is there any position in NEC licensing
2 for 3just periodic re-examinatiorn of operators after a given
3 amount of time?

4 A Yes, sir. Right now each utility is regquired to
§ give an annual exaa, facility-administered exam that wve in
8 NRC review every two yYears orf so, to look at the exan

7 content and grading, to make sure that they maintain an

8 equivalent NRC exam. In the future, cne of the action plan
9 items is for the NRC to administer requal exams. That is
10 -seing considered.

1 CHAIRMAN SNITH: Anything further?

12 (No response.)

13 CHAIRMAN SMITH: OCkay.

14 THE WITNESS: Thank you.

15 PR. JORDAN: Just a second.

18 CHAIEMAN SMITHs Oh.

17 BY DR. JORDAN:

18 Q I guess I am a little puzzled about -- you say

19 that the recommendation I.A.3 in NUREG-0660 -- that is wvhat
20 You were referring to, wvas it?

21 A Yes, sir.

22 Q Now, you say that is not a requirement. Isa’t

23 that included in the 0727 as a requirement?

24 A Right. M¥any of the recommendations in the task

26 action plan have been adopted and have been required of the

ALDERSON REPORTING COMPANY INC,
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different _icensees. I am not sure hov many of thcse

-

specific recommendations shcw up in Q7

i0.

G I see. 35S0 it is just -- at least sore 0f the
requirements have been adopted -- I mean, some of the
recossendations of 0660 have been adopted as regquirements.

A Yes, sir.

DR. JORDANs All right,
BY CHAIRMAN SNITH: (BResuming)

Q Was that the point of your ansver, hovever?

A I vas trying =-- it seemed like ve got confused as
to wvhat Order Item I.E required and what the task action
plan required, and I was trying tc drav out the differences
betveen the tvo. One is very site-specific wvhereas the
action plan is for all lLicensees.

Q Right, and to the extent that 0660 is brought over
into 0737, the same ansver would apply.

A Yes, sirc.

CHAIRMAN SNITH: Anything further?
RECROSS EXANINATION
BY NS, AAMODT

¢ Could I ask, ¥r. Pcger, have these requirements

that we have discussed deen brought over inte 0737? Is it --
CHAIRMAN SMITH: You mean particularly the cne

that ve had ~--

ALDERSON REPORTING COMPANY, INT,
400 VIRGINIA AVE , SW . WASHINGTON, D.C. 20024 (202) 554-2345
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8S. AANODT: Discussed.

CHAIS"AN SHITHs Let’s ask hir,

20 you knovw? I guess wve could find ocut for
ourselves in shnrt order, but if he knows the ansver =--

THE JITNESSs I am afraid T cannot say how many
have or have not.

CHAIRMAN SNITH: Okay. B2oth docuaments are

available. If anydody can give us the parallel part of
0737, that sight ®e helpful.
(Board conferring.)

CHAIRMAN SMITH: Dr. Jordan has pointed out he

himself did that very thing. 2All ve need nowv is a

coaparison.

(Bocard conferring.)

CHAIRMAN SNITH: I do not think that the ansver is
going to b« .. - ~= an. T_ is rather dispersed.
I.2.2-3 also picks up some parts of it. It will Just take
coaparisons.

MS. AAMODT: Ckay.

CHAIRMAN SMITH: Do you have a copy of 0737?

¥S. AAMODT: I anm sure I dc at home.

CHAIRMAN SMITH; Well, look at, for example, rages
3-38 aud 3-36 and 3-37. That is, yes, 3-3€ throuch 3-39,

MS. AAMODT: Okavy.

CHAIRMAN SMITH:

Note that I said for example.

ALDERSON REPORTING COMPANY INC,

400 VIRGINIA AVE, S W. WASHINGTON. O.C. 2002 (202) 554-2348
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do not know if that is all-inclusive or not.

¥S. AAMCDT: All right.

CHAIRMAN SMITH: Ckay, Mr. Boger. Thank you very
much.

(The vitness was excused.)

(Pause)

CHAIRMAN SMITH: I believe now we are ready for
Mrs. Aamodt's testimony.

Mr. Aamodt, would you like for the Board to ao
through the procedure that is followed by attorneys to get
the -- if you want a chance to try it yourself, nov is an
opportunity.

MR. AAMODT: If you would be so kind as to give me
a little advice beforehand, I would like to try to help.

CHAIRMAN SMITH: What ve do is ve establish that
the document that represents the written testimony is indeed
the vwritten testimony prepared by the witness, and you
describe it, and then you ask if there are any corrections,
that the corrections are made, and then you ask that it be
bound into the transcript as if it vas read into the
transcripte.

But you accomplish any of those things in any
particular order except the last. I think you will
succeed. Just go ahead.

As a matter of fact, she can just do it

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE . S W, WASKHINGTON, D.C. 20024 (202) 554-2345
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narratively, so long as all those points are touched.

PRe AAMODT: I am ccncerned about deing helpful
later con in the cross examination.

CHAIRMAN SMITH: Let e jualify this.

¥R. SWANSON: Mr. Chairman, if it will DPe helgful,
the staff vould be willing tc stipulate the testimony inte
evidence subject to motions to strike.

MR. AAMODT: I think my wife has a few things she
would like to add to the testimony.

CHAIRMAN SMITH: COCkay.

In the first place, ve have to adainji iter the ocath.

Do you want a moment to get your papers in corder?

¥S. AAMODT: Yes. I do not believe my nusband has
sorted them., There is one set for the repcrter. 4

(¥rs. Ramodt distridbuting documents to the Board
and parties.)

CHAIRMAN SMITH: Have you nprovided a copy of your
testimony for the reporter?

MS. AAMODT: Yes, the testimony vas provided.

CHAIRMAN SMITH: Where is that copy right now?

¥S. AANODT: Do you need one, Chairman Spith?

CHAIEBMAN SMITH: The reporter has one?

¥Se. AANODT: There is an additional one in the
orange folder there next to you, Norman.

CHAIRMAN SMITH: I would like to be assured that

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW, WASHINGTON, G.C. 20024 (202) 554-2345
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the reporter has the one that ends up vith all the
corrections that I note. . NCte a correction is necessarcyYe.
+ Jote that there is =--

¥S. RANODT: Is there a correction page on the
fzont of that, Chairran Saith? That shuuld e taken off
because that no longer heolds.

I will go through it and make ay correctioms.

CHAISYAN SNITH: This should de returned.

Shall ve threov this correction page avay? Do you
vant this back?

¥S. AANODT: No, the correction page can be thrown
out.

Cn page 1 --

CHAIRNAN SNITH: Wait a minute. Let's first
establish the correct document, I mean the actual docusent
wvhich is going tc be received as ycur testiacny.

So ve begin with a document that is dated February
2, 1981, except that the title cof it says Intervencr
Marjorie Aamodt’'s and Ncrman Aamodt's Testimony and Plan of
Cross-Questioning.

Yovw, %> have already ruled cn ¥r. Norsan Aasmcdt's
testiruny, and the plan of crcss questioning dces not go
intc evidence. So what I prcpose we dc is ve druwv a line
through “and Norsan Aamodt's Testimony and Plan of

Cross-Cuestioning” so that the document will actually

ALDEARSON REPORTING COMPANY INC.
400 VIRGINIA AVE, 3 W. WASHINGTON. D.C 20024 (202) 554-2345



1 reflect what is going into evidence.

2 Now, I wilil do t:is for the reporter's copy.

3 Is that all right with you?

4 ¥S. AAMODT: That is fine. Cn page 1 =--

5 CHALR¥AN SMITH: Just give me a noment.

8 Now I am going to remove from it Ncrmar Ramodt's

7 testimeny, leaving six pages of testimony by Hdarjorie Ramocdt.

8 ¥R. BLAKE: Excuse me. £ix pages?

10
1
12
13
14
15
18
17
18

19

21

24
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CHAIRYAN SMITH: VNine pages of testimony from
Marjorie Aamodt. Is that correct, Yrs. Aamodt?

¥RS. AANODPT: Yecs,

CHAIRMAN SNITH: Flus the gqualifications cf
Marjorie Aamecdt. That same paper also has the gualification
of Norman Aamodt. I see no harm in having those remain
there, unless anybody objects.

The plan for cross questioning should e removed.
Is that correct, Y¥rs. Aamodt? It is not going toc be
evidence.

(No response.)

CHAIRMAN SNITH: All right, do you have any
corrections to the nine pages of testimony or your
professional qualifications?

MRS. AAMODT: There are changes, Nr. Smith.

CHAIRMAN SMITH: Changes?

MRS. AAMODT: VYes.

CHAIRMAN SMITH: Okay. Would yo: Pegin with thenm,
then? The reporter does not have these changes, does he?

MRS. AAMODT: No. I awm scrry, I was not avare of
that need.

CHAIRMAN SNITH: Okay. So I will try to make the
changes. Let's go off the record.

(Discussion off the reccrd.)

CHAIRMAY SMITH: Okay, novw would you begin with

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S'W , WASHINGTON, D C. 20024 (202) 554-2345
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your first correction?

MRS, AANODT: Yes. ©COn pace 1 the third paragraph
right underneath the restatement of the Contenticn, the
reviev coamittee of the OARF, insert "of the CARP."
Whereugpon,

MARJORIE M. AAMODT
called as a vitness, having first been duly swvorn by the
Chairman, wvas examined and testified as follows:
DIRECT EXAMINATION
BY MR. AAMODT:
Q What is it?
A "Of the OARP."
Q Okay.
A The last sentence on the page, remove the pericd
and put "in view of the TMNI-2 accident.”
Q Okay.
A On page 2, the sentence just above vhere it says
"Man tr:zined machine human-engineered interface,”™ the
sentence begins with "RBut unknown effects.” Change
"unknown"” to "unmeasured.”
CHAIRXAN SKITH: VNo, not on my --

BY MR. AANODT: (Resuming)

Q The sentence does nct begin with "But.”
A It says --
Q The line begins "Eut.”"

ALDERSON REPORTING COMPANY . INC,
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A The line begins with "Bgt.” “Put unmeasured
effects," not “unknown measured effects."” "Unmeasured
flects.”

At the bottom of that page, "C: carpeting tc
reduce noise,"” and sc forth, put an asterisk at "C." Add
the footnote, "Attachment 5.°

(o All right.

3 Page 3, the first paragraph under the T and E, it
begins the first "3" of that paragraph, wvhere it says near
the end of the paragraph, "In the sense, it is a man" -~
"machine-man/machine-plant interface,”™ an aseterisk after
that, and Attachment 4 as a footnote.

Just underneath that it says --

CHAIRMAN SNITH: I am sorry, I Jjust had trouble
finding it. All right.

THE WITNESS: Just underneath that --

CHAIRMAN SYITH: The asterisk will go immediately
folloving the word “"interface"?

THE WITNESS: “"Interface.” That is right.

The next line, it says "vwhich can® --

CHAIRYAN SNITH: What does the asterisk refer to?

THE WITNESS: Attachment 4.

CHAIRMAN SMITH: Okay.

THE WITNESS: On the next sentence it sayes "wvhich

seriously fatigue.”™ I want to change that to “"vhich can

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE , S'W., WASHINGTON, D C. 20024 (202) 554-2345
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fatigue.® Insert "“can.”

'
-
i~

.

3

IRIAN S

=

TT3s That is already on this.

~

Cn the next page, after the center

L

)

1

g
r.;.ﬂ::

(]

4 of the page, Pennsylvania Power £ Light Company, and then

§ there is a parentheses, which is Attachment 1,

CHAIRMAN SNITH: Change “"attach™ tc "Attachment

THE WITNESS: To "Attachament 1."

At the bdottom of the page it says "Cak Ridge,"” the
“Oak Ridge,"” and add "and others.”

Page 5, under D, add onto the last sentence -~

CHAIRMAN SNITH: There are two Ds.

THE WITNESS: The D at the deginning =--

CHAIRNAN SMITH: All right.

THE WITNESS: =-- of the page, personnel.

BY MR, AANODT: (Resuming)

Paragraph D, personnel.

The last sentence says "Pcssible analyses of

19 programs and inferences.”

CHAIRMAN SNITH: “Procgram inferences”"?

THE WITNESS: "... and inferences."

In the middle of the page, B, faculty, an asterisk
a footnote Attachment 2,

CHAIRMAN SMITHs +Where is the asterisk exactly?

THE WITNESS: Well, this is =-- this is not as

ALDERSON REPORTING TOMPANY, INC.
400 VIRGINIA AVE S W, WASHINGTON, D C. 20024 (202) 554-2345
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exact as I would have done if I had known all I should have

known at the time I did it. I == I ran short of tirme, and

$0 it is not precise. I would say at the end of that, at
the end of that, after “"lilicensing,” "NFC licensing.”
CHAIRMAN SNITHs What is the footnote? What is
the foctnote, KErs. Ramodt?
THE WITNESS: Attachmsent 2. And second =--
BY HR. AAMODT: (Resuming)
Q Page 77
A Page 7. The third paragraph on the hour =-- the
schedule, I have the attachment referring to the earlier
February 1, but the hourly schedule is the same. S0 I guess

ve will 3just put an acLcerisk there and "Attachment 3" at the

bottom of the page.

c Where would you like the asterisk?

A After "72-hour vork week."

Q And that becomes Attachment 3?

A Attachment 3. And then maybe a clarification,

hours designated in this letter, same as July 31, 1986.
CHAIRMAN SMITH: We have to know exactly where
those words gc.
THE WITNESSs What is that? I use as Attachment 2
the February 1 letter, and I see I refer to the July 31
letter, they are the same. PRecommendation of ours.

Q Margie, would you perhaps change July 31 to a

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE . S W., WASHINGTON, O C. 20024 (202) 554-2345
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different day?

A All right, why don't we put, "Hcwever, in a letter
to™ == it is not a letter, thoughe This is =-- this s in
circular =-- all right, let's change thats: "However, in
circular I.E.80-02."

o Excuse nme. In Circular =--

A “In Circular I.E.80" ==

Q "I.E.80"?
1 “I.E.80-02" -~
CHAIEMAN SNITH: M“rs. Aamodt, could that be
"Bulletin®?
THE WITNESS: What's that?
CHAIRMAN SNITH: Could that be a bulletin?
THE WITNESS: Is that a bulletin?
CHAIRMAN SMITH: A "bulletin™ is a wvord that has
generally recognized meaning.
THE WITNESS: All right.
MR. BLAKE: 1In this case it was a circular.
CHAIRMAN SMITH: It vas a circular. All right.
Just mind my own business. All right.
THE WITNESS: It is dated February 1, 1920, Then
put an asterisk.
CHAIRYAN SMITH: Dated February?
THE WITNESS: 1, 1980.

CHAIRMAN SMITH: 1, 1980.

ALDERSON REPORTING COMPANY, INC,
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the asterisk is after the
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letter dated July

5

"1980, as wvell as in letter to Licensees dated

®"Circular

30."
3Y MP. AANCDT: (Pesuming)
» Is there an asterisk yet?
: The asterisk?
Q “"Howvever, in
1980." Now, continue.
A
July 31, 1980." VYNow,
I.E.80-02," and that is Attachment 3.

Q I am sorry.,
"However, in Circular I.E.80-02,
A That is in there,

Licensee."”

is "as wvell as.”
Q I struck it out,
A
e "Dated February 1
A *July 31, 1980."

CHAIRMAN SMITH:
correct your change.
"week."

THE WITNESS: No.

IQEOBO‘OZQ'

CHAIRNAN SNITH:

400 VIRGINIA

"Letter to Licensee”

I could not keep up with you.

dated February 1"
Norman, ®"as wvell as letter to
is in there. All you need

so I have to put it in again.

"As well as in letters to Licensees.”

s 1980%7

Ncw ve are going to have to

The asterisk does not follcw the word

It follows "Circular

All right.

ALDERSON REPORTING COMPANY, INC,
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BY ¥R. AAXCDT: (Resuming)

8 It £ollows the "2%7

A “02." That is Attachment 3.
Then on page 8 ==~

Q That is Attachment 3?

A 3. I think you are in the dead spot. Why deon't
you move over?

Q No, I can hear you all right.

A Can you?

e The asterisk simply says "Attachment 3" now?’

A That is right. "Page €8" is th: first line. The
end of the sentence, near the end of the sentence it says
"shifts,” and after "shifts,” “"revolving shifts," insert “as
proposed by Licensee.”

CHAIRNMAN SNITH: Wait a minut:. No. That doesn't
comport ==
THE WITNESS: 1Is that in there?
BY ¥R. AANMODT: (Resuming)
Q That is in there.
A All right. At the end of that paragraph, "to

sleep at traditional times considered effective in reducing

fatigue.”
Q That is in there alsc.
A All right. And eliminate the "attached" there.

That is noct attached.

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



10

11

12

13

14

15

16

17

18

19

21

24

25

12,893

Q I do not see that.

i

3 All richts Ck, ckay, I am scrry. No, that is nct

e
-

there. I am sorry. Now, down below, the next paragraph =-

CHAIRMAN SMITH: Excuse me. I understand what her
point is. She does have an asterisk at the bottom of the
page, which says "attached.”

THE WITNESS: But that is to the letter down here.

CHAIRMAN SNITH: That remains.

THE WITNESS: Yes.

CHAIRMAN SMITH: All right.

THE WITNESS: That paragraph beginning "Attitudes”
can -~

CHAIRMAN SMITH: We do not understand. We need
some clarification.

THE WITNESS: I misunderstood my own =--

CHAIRMAN SMITH: On my copy ~-- and Dr. Jordan's
does not include this == but my copy has an asterisk at the
bottom of the page which says "attached.” Novw I do not see
the antecedent. Oh, I see, the antecedent to the asterisk
is in the paragraph which begins "Attitudes.” The last line
of that paragraph, you have, "Subsegquently, April 30, 1980+,
NRC." That is speaking with operators about the
respon~ibilities to the public at large on a trial basis.
Does that comport with =--

MR. BLAKE: Nc. BRead me the "subseguently"”™

ALDERSON REPORTING COMPANY, INC,
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sentence?

CHAIRMAN SMITH: ™"Sulsequently, April 30, 19E0" ==~

MR. BLAKE: No. That does no*t agree with my text.

THE WITNESS: That should be completely crossed
cut., Where it says "The surrounding public,"™ if you back up
just a little from that sentence, it says "The surrounding
public" wvas the wording on his license and whatever was
given by the utility. Then where it begins "Subseguently,”
that is crossed out all the way down to the end of the
paragraph as well as the asterisk and the attached as the
footnote.

BY MR. AAMODT: (Resuming)

Q Everything from “"Subseguently"”™ thtpuqh “"a trial
basis.” That is right. And the asterisk and the attached
footnote goes.

(Pause.)

MR. SWANSON: Could I ask a gquestion? The
Chairman's last question indic¢ated that obviously there vere
tvo sets of this testimony passed out, and I wonder if you
are avare are there any differences? Are there differences
between the sets that you distridbuted?

BY ME. AAMODT: (Resuming)

o} Did you strike that cut betw2en the time I got the

first two copies and the second two copies? Because it is

not stricken from my copy either.

ALCERSON REPORTING COMPANY, INC,
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Y No, no, I am sorry, I struck that after we canme

here and we discussed it in cress questicning.

Q The trips to your office ~- 1 realize it d4id not
apply.
CHAIRMAN SMITH: There is still a problem raised
by ¥r. Svanson, and that is there is a possibility, since wve

know that there are two completely different versions of at
least page 8 in circulation. 1Is there any other possibility

MR. AAMODT: May I compare mine?

THE WITNESS: That is not true, Chairman Smith.
The "Subsequently”™ was just crossed off this morning in the
car coming here.

MR. BLAKE: My last sentence -- it may le the same
as Dr. Jor.ian's. He has been nodding at the same time I
have.

CHAIRMAN SMITH: I am looking at two different
typed versions, Ers. Aamodt. On page 8, Dr. Jordan's, the
sentence, and Dr. Little's begins "Subseguently, Cctcber
‘blank'"™ --

THE WITNESS: And the other one, "Subseguently,
April 30." Just the date, And then I crossed it coapletely

out. I could not £find the letter at first, and I thought

that was one I remembered.

¥R. AAMCDT: There must have been scme copies.

ALDERSCON REPORTING COMPANY, INC,
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sentence deginning "Subsequently,”™ ending "basis.™ That
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sentence vas the only sentence that varied between the two

sheets, vas it not?

A All that varied vwas the date of the letter.
o) Yes.
A On page 9 -~

CHAIRYAN SNITH: Are there other sheets where this
could be a potential ~-- are there other sheets in ycur
testimony vhere this could be a potential prcblem? Are
there other sheets?

THE WITNESS:s No. No. No. I am giving all the
changes. And then c¢cn page 9 --

8Y MR. AANODT: (Resuaing)

Q What ¥r. Smith aeant, Marge, are there any cther
pages where you change something where we could have twoe

different copies flcating around?

A Ro.
e Okavrve.
A On page 9, the second sentence, "lCevelcp to

optimize”™ and insert "responsibility in using training® con
this copy. Cross out the "and™ and put "in performance.”

e That is done. That wvas made in this copy.

ALDERSON REPCRTING COMPANY INC.
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1 CHAIRXAN SMITH: That change has already Y»een
2 Lhie

3 TEE WITVNESS: What is that?

4 CHEAIRYAN SMITE: That change has been made.

3 THE WITNESS: Oh, all right. And at the very

6 bottom of the page -- did I say under “"conclusions,"™ "there

7 are™ or "there is”? It should be "there are."

) CHAIRMAN SMITH: That change, I think, has been

g made.

10 MR. AANODT: Yes.

1 BY MR. AAMODT: (Resuming)

12 Q Do you have any other Ccorrections, Margie?

13 R No.

14 Q Db you have any additions?

15 A Oh, then there is =-- the addition of Attachment 1

16 vas here. Attachment 2 has been distributed; that is a new
17 attachment.

18 CHAIRMAN SMITH: All right, Attachment 1 wvas -~
19 THE WITNESS: Given originally with the

20 testimony.

21 CHAIR®AN SMITH: It is not marked "Attachment 1.°

22 That is the newspaper?

23 THE WITNESS: That is the newspaper.
24 CHAIRMAN SMITH: Let's mark that "Attachment 1.°"
25 MR. AAMODTs I have none of those attachments

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



1 here. Could ve =-- could you keep them there and wve will add

2 them to this one, or I can zive this %o you now., It is
3 corrected.,

4 THE WITNESS: We can get the =--

5 CHAIRAAN SNITH: We might just as vell get the

¢ attachments lined upe. So far I have a copy of a document
7 that can be given to the reporter. And I can share ay

g colleagues®', at least for this afterncon. But our first
9 problem now is to identify Attachment 1. And that is the
10 newspager article with the headlines "Simulator Prepares
11 TTEL Nuclear Staff.” We will mark that Attachment 1.

12 You don't have that?

13

14

15

16

17

18

19

21

8

24

25
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¥R. AAMODT: T don‘'t have that for the Reporter's

COPY.

CHAIRYAY SNITH: So far I do.

¥R. AAMOCT: Ckavy.

THE WITNESS: Attachment 2 is --

CHAIRMAN SMNITH: Wait a minute. Now, when I begin
to run out of attachments --

MR . {AHOD?: Attachment 2 is marked as Attachnment

THE WITNESS: Attachment 2 is so marked.

CHAIRMAN SNITH: None cof us have that.

THE WITNESS: None of you have that?

CHAIRMAN SMITH: I don't have it. I heard Dr.
Little say that she doesn't have it, and I know that I dc
not have all of the attachments.

All right.

THE‘UIT!!SS¢ This is -- Attachment 2 was put with
that. I see you have an extra Attachment 2 up there. You
will have another complete set when this is put with that

*v the Reporter.

CHAIPRPMAN SMITH: Attachment 2Z is an OARP quiz
results, function of instructor ratings.

THE WITNESS: And Attachment 3 is the Circulcr
80-02, and Attachment 4 --

CHAIRMAN SMITH: Nc, nc<.

ALDERSON REPORTING COMPANY. INC,
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MR. 3LAKE: ¥y Attachment 3 is one page of the

THE WITNESSs: That's righte.

MR. RLAXE: It is the first cf two pages which
comprise that in that circular.

MR. AANMODT: VYes, that is right., That is all wve
copied was the first page.

THE WITNESS: We will give you a second cogpy of
that page. I am sorry.

CHAIR®AN SNITH: Ckay.

THE WITNESS: I am sorry for these omissions orn ay
part. And the fourth -- the fifth -- the fourth attachment
is a diagran.

CHAIR¥AN SNITH: We do not have that.

THE WITNESS: Do ycu have that, Chairman Smith?

CHAIRMAN SMITH: No, ma‘'am. U0 the other parties
-= do the other people?

MR. BLAKE: Mr. Chairman, ve got them handed cut
to us after the lunch break and before ¥s. Ramodt Jjust went
up. We have not seen these before.

CHAIRMAN SMITH: Do you have more, because the
individual Board members will need this, tco.

THE WITNESS: All right. All right.

CHATRMAN SMITH: Attachment 4 is entitled

"¥an-Machine Interface,”™ showing the relaticnship of work

ALDERSON REPORTING COMFANY. INC,
400 VIRGINIA AVE., S W, WASHINGTON. D.C. 20024 (202) 554-2345
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1 schedule to training.
2 THE WITN®SS: I thought we had enrncugh copies.
3 Norm went over and had them made, and I do not krnow where
4 they all went.
5 MR. AAMODT: We only made four. We should have
6 made six. Well, we can wvork from the Feporter's copy and
7 give it to him at the end of the testimony. Then wve will

8 all have it tomorrow.

9 All right. How about Attachment 5?
10 MR. APLER: Xr. Chairman =--
11 THE WITNESS: Attachment -- was there an

12 attachment 5? I theught I went only to 4.

13 CRAIRMAN SMITH: Yes. There was a page ycu

14 referred to as Attachment S.

15 THE WITNESS: Yes. I aam sorrye. That is -- that
16 is the decibels and the perception cf --

17 CHAIRMAN SMITH: Page 174 and 17S from

18 publication, the chapter regarding physiolcgical acoustics.
19 That is Attachment S.

20 THE WITNESS: That is Attachment S.

21 MR. ADPLER: Mr. Chairman, I do not believe any of
22 the parties besides the Staff and the Licensee have gotten
23 copies of the attachments.

24 CHAIRMAN SMITH: Nobody else has? You have not

25 either?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S'W. WASHINGTON, D.C 20024 (202) 554-2345
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MR. ADLER: We don't have any except for the

1

oricinal, Attachment 1l.

Vi

CHAIRMAN SNITH: 211 righte. I think while ve are

vy

taking care of preliminary business we can have copies made

of the five a*tachments.

MR. ADLER: Thank you.

(Bcard conferring.)

CHAIRMAN SMITH: Do you have one, Mr. Ramodt?

MR. ARMODT: No.

CHAIRMAN SMITH: Do you have enough?

THE WITNESS: I am mi sing one myself, one or two
myself.

CHAIRMAN SMITH: All right. Seven, seven copies,
please.

Now, with those corrections, additions, and the

attachrents i this your testimony and the professional
qualifications, your professional qualifications? Is this
your testimony?

THE WITNESS: VYes, it is, Mr. Saith.

CHAIEMAN SMITH: I suggest that we leave Mr.
Aamodt's professional qualifications in until we determine
vhether -- before T strike it out, determine whether it
turns out that he contriduted to part of the testimony.
Then if at the end of the testimony it appears he did not,

we will strike out his qualificatioas, too, if yocu remember

ALDERSON REPORTING COMPANY, INC.
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to make that mction.

Aamcdt's testimony and professional gqualificaticns with the
attachments?

MR. SWANSON: Yes.

CHAIRX'W SNITHs: Mr. Blake?

MR. BLAKE: ¥r. Smith, I have an objection to cne
portion ¢f ¥rs. Aamcdt's testimcny that I referred tc before
that I wouid object to. It's adamissibility. Tt's the
poction that begins on page 7 on fatigue.

I would also cobserve that these attachments other
than the press clipping vere not provided to the Licensee
and apparently not to the other parties in advance. I do
not know, but I would 1ike to have at leasg an estimation.
We should not have a surprise on direct examination that wve
should see for the first time wvhen the Witness takes the
stand the nature of the direct case. It is quite different
in that regard fros cross examination.

It may be that the Aamodts just did not understand
it and thought that thics vehicle was appropriate. T do not
know. I have not seen these things together. Scme I
recognize, like the ADC-2; others I do not, nor do I know
what means to be made of them, and I aa not prerared today
to cross examine on them.

CHAIRMAN SMITH: Well, let's take up ycur

ALDERSON REPORTING COMPANY INC.
400 VIRGINIA AVE., S W, WASHINGTON, D C 20024 (202) 554-2345
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objection to page 7, to the portion on

v . -
- . - -

disczete area which appears
uwver to the top of page 8, entitled
Fatigue,” is the same objecticn which T raised earlier
during the course of cros: examinaticn of cne of our panels
cf witnesses.

Nowhere in that entire segment of her testiamcny

does the word "training™ or the word "testing™ agpear. It

is indeed an attacking or an a‘tempt to attack the

ocperational shift regquirements, the rotating of shifts. It

deals exclusively with operational considerations.

The item which the 2oard has previously detersined
is not within the Aamsodts' Contentisn No. 2. It has Dbeen
the snbject of earlier discovery rulings. It was the
subject of a Board ruling during one of our panels of

vitnesses. It has been the subject of other testimony,

testimony by ¢ .hers in this proceeding, specifically HNr.
Toole who specifically --

CHAIRMAN SMITH: Ycu are going tc have to speak
sore slowvly. If you begin with the last sub-subiectz, I did
not folleow at all what you are saying about Mr. Toole.

YR, BLAKE:s I wvas leading into the fact that it
has in fact been covered elsewvhere in this proceeding, for

example, Mr. Trole's testimony which appears Cn page

ALDERSON EPORTING COMPANY INC.
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with regard to shift rotation. The Aamodts were not present.

b ]

And finally,

T would observe, ¥r., Chairman, that

the Essex Report, which has reen the subject of scme
discussions and I think even referenced by Mrs. Rlanmodt,
although I aa not certain of that, in its review of the
Three ¥ile Island Unit 2 accident it was cbserved in that
report that there was no evidence that at the time of the
accident the actions and the acticns of the operators were
significantly influenced by fatigue, disorientation, or
distractions.

It is unclear to me that fatigue ~--

CHAIRMAN SMITH: You are giving me too auch. I
cannot rule on all these things. Let's take up the first
part now, the part about it being beyond the scope of the
contention.

MR. BLAKE: Okay.

CHAIRMAN SMITH: All right. We did rule that wve
could have sufficient identification but no more, sc that
the alleged defective training could be identified and
placed into contexte.

Now, I *%.nk that the ruling should e that if the
information contained cn page 7 and 8 under that subject is
reliable, that it should be allcwed in for the purpose cf --
for that limited purpose if it is reliable. You see, this

is consistent with our ruling during discovery, toc. He

ALDERSON REPORTING COMPANY. INC,
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would not allow an inguiry into operating conditions; nor
did we allow during the course of the cross examinatior an
exhaustive ingquiry into operating ccnditions and €atigue and
stress; but wve did allow an identification and a limited
excursion into that area so that Mrs. Aamodt may make a
demonstration of her view that ¢raining wvas not parallel
training needs. It does not operate on needs. And this has
been an important part of her case.

I think our rulings have been consistent with
allowing at least this subject matter in, although --

MR. BLAKE: I can do no more than observe, Nr.
Smith, that there is nothing here to tie it to training or
testing. This entire section attacks the operational
considerations, the length cf shift, which has lLeen
established, the types of rcotation. It makes suggestions
regarding different types of rotations and different hours.

CHAIRMAN SMITH: I will just have to read it more
carefully. I will have to take some time out. '

MR. AAMODT: Mr. Smith, may I make an cbservation
before that relative to Ernie's comment? Th section does
not stand by itself. This is in the context of the entire
testimony as opposed to testimony dealing with we should not
have long shifts.

This is exactly -- ve are dealing with deficiency

in training in that results are not predictable because cf

ALDERSON REPORTING COMPANY, INC,
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stress. Yy wife is trying to delineate the cccasicns of
that Xind of stress.

¥8. ST7

e
-t

INSG¥: Yr. Chairman, would you prefer to
have all concerns so that the testimony =-- ruled on at
once. Do you want to take it section by section?

CHAIRMAN SNITH: The first thing I would like to
do is to read it carefully. I have not done that. That is
my major problem right now. Then ve will come back to
everybody's arguments on it.

(Pause.)

CHAIRMAN SNITH: Off the record.

(Piscussion off the record.)

CHHATRMAN SMITH: All right, ¥r. Swanson.

MR. SWAN5ON: As to the secticn referred to by
Licensee, the Staff also will object for largely the sanme
reasons cited. In reviewing this one £inal time we do not
see the words "testing™ or "training™ even mentioned in that
section.

I just 40 not see that there has even been an
attempt to link it up with the specific wverding about
contentions.

CHAIRMAN SPITH: Ckay. Well =--

MP,. B8TAKEs I am sorry. I did wvant to observe for
the Board that this is not the only place where “"fatigue"

appears in the prepared testimcny. It appears, for example,

ALDERSON REPORTING “OMPANY INC,
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on page 3 in connection with the huran factor elements, the

str

WD

ssors, and therefore playing scme role, That strikes e
as closer to what “rs. ARamodt's contention was about, a:
lnast as I nov understand it through her cross examination
and questioninge.

It is this section which I view as the operational
considerations. Tha+* is i%s direction. That is what the
last paragrara saySe.

CTAIRNAN SNITH: I did not hear.

MR. BLAKE: That is what the last section of the
paragraph is aimed at, attacking and making different
recommendations.

CHEAIRMAN SMITH: I am not hearing you, Mr. Blake.

MR. BLAKE: Should I speak louder or =--

CHAIRMAN SMITH: Louder and slowver.

DR. JORDAN: Just like that.

MR. BLAXE: I wvanted to point cut that this is not
the only place in the testiaony in which the concegt or in
fact the word "fatigue" appears, nor have I objected to a
variety of cross eramination guestions by Mrs. Aamodt where
fatigue was tied to stressors cor environmental conditions
wvhich I now understand a good deal better to have been a
string in her bdow.

CHAIRMAN SMITH: What?

MR. BLAKE: Now I understand her contention to

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON. D.C. 20024 (202" 5% 4-2345
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have involved this concept a good deal more clearly than I
Aid tefcre. I have, however, drawn the line where she
attempted to attack operational considerations, the setting
of eight hcurs as the shift versus six or tvelve or any
other number. And that is my understanding of the language
the Board earlier drew, and it is my view that this section
is directed at attacking an eight-hour shift and indeed the
rotational scheme of shifts, as cpposed to tying it to her
contention as she does with fatigue in an earlier portion of
the testimony.

CHAIRMAN SMITH: Is there any place in the
testimony in this entire proceeding where the lengt! of
shifts and the rotaticnal systees are addressed?

MR. BLAKE: Is addressed?

CHAIRMAN SMITH: Right.

MR. BLAKE: We have had witnesses who address
shift rotation, and the eight-hour has been identified -~ I
do not kxnowv that I can goint you to a place where eight
hours has been justified by a scientist of one sort ot
another.

CHAIRMAN SMITH: So when NMrs. Aamodt files her
proposed findings, she could very well point to that
testimony in support of her findings that the training does
not recognize ~-- take into account the reality of the

conditions for operation. I mean, she has an entire record

ALDERSON REPORTING COMPANY. INC,
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here of what the shifts are, what the shift revision is, and
she will be able to cite thcse.

¥X. BLAKE: Indeed, she will be able tc find
portions in the transcript where witnesses have talked about
shift rotation and in fact about training inscfar as it
prepares one to cope with an eight-hour shift. That was the
purpose.

CHAIRMAN SMITH: Not only can she talk about that,
she can talk about anything she wishes to in proposed
€indings. <She can take the entire operation of that plant,
if she wishes, and cite it in her proposed findings. All
she has to do is just give us a tramscript number, and that
is it.

MR BLAKE: I =--

CHAIRMAN SMITH: The point I am making is if ve
have in evidence or if ve reasonably can rely upon what she
has to say in the context of her general testimony, why not
perait it to be in so that at the very point -- at the very
place she is making her point, the record of the proceeding
is condensed and identified. Othervise, she can dc exactly
the same thing in proposed findings.

Now, I would approach it that we look at what she
has to say, and if it is accurately reflected as tc vhat the
record demcnstrates or if, for example, as in the case of

the Swain report =-- the Swain report, if it is accurate, and

ALDERSON REPORTING COMPANY, INC,
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if it is an accurate gquote from Circular 80-02. that she be
alloved to have it in this portion of the testimony so that
the points she is making are understood in context, because
she will bde able to accomplish exactly the same *thing by
citing to the record wherever these things might be €fcund,
these points might be found.

Now, I have some trouble with portions of it, but
I am talking generally. As I read rage 7, it seems to be a
fair represenctation of wvhat the reccrd of this proceeding
has already established. If there are any significant
errors in it, I think wve ought to know about it.

Have wve come to page 8 yet?

(Pause.)

Now, we recognize that Mrs. lamodt's expertise and
contention is in the area of training and not nuclear plant
operation. We understand that. We are not accepting or
suggesting her testimony be accepted for the purpose of
demonstrating hov the plant shculd be operated. But if she
has reliable information here in what others say and this
record is established, then to put her testimony in context
I think it should be accepted. I am talking about page 7.

MR. BLAKE: I do not know hov reliable it is nor
hov well it will stand up under cross examination if indeed
she is not an expert in this area.

CHAIRM:N SMITH: I know. We are not accepting her

ALDEHRSON REPORTING COMPANY, INC,
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as an expert on operational fatigue, shift rotation, length
of shif¢ or anything else.

Y. BLAKEs I could not, for example, even locate
a Swain-Sandiia labs of 1-20-78.

CHAIRNAN SMITH: All right. That might te a dasis
for either striking it after cross examination or striking
it initially. I do not know. I am just trying tc address
the general idea.

THE WITNESS: I have that here with me, ¥r.

Blake. It is a wvorking paper of A.D. Swain, number 1223, of
Sandia lLabs, dated 1-31-77 and revised 1-20-78., It is
called "The Effects of Hours on Job on Visual Detection and
Cecisicnmaking with Implications for Nuclear Power
Personnel.”

I wanted to say that in my area of expertise I do
not put that -- I did studies in dialing while I vorked for
the Bell Telephone Laboratcries, and we introduced
stressors. We introduced --

CHAIRMAN SMITH:; Wait a minute. We have to solve
this problem one step at a time.

THE WITNESS: Sure.

CHAIRMAN SMITH: In any event, would yocur
testimony satisfy your purgoses if when you say these
conclusions -- that these and other references are evidently

dravn together in the IEF circular, if the ILE circular is a

ALDERSON REPORTING COMPANY, INC,
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part of your testimony, if we have to stop, go back and find
the site in the Sandia lLabs repgort, I do not kXnow what it is
going *o add to your testimony.

You are depending upon the language frem IAE
Circular 80-02, aren't you? So then won't you =--

THE WITNESS: The gquestion has not been, from what
I have read from the Sandia working paper, the gquestion
hasn't -- I understand from speaking with NRC about this
during the discovery period that the gquestion has never been
ansvered as to vhat is the coptimum length of shift.

CHAIRMAN SMITH: You are missing the problem that
ve have right now. You see, the problem we have richt now,
Mr. Blake does not knov if that is a correct statement or
not, and it seems to me that you summarized what everybody
says in language that we can ascertain is correct, and it
seems to me that that should sclve your problem for your
tostimony.

¥R. AAMODT: Yes. And, Mr., Smith, I think I would
like to also point out that this is not to be construed as
an argument to hold with Metropolitan Fdison on their length
of shift. We are concerned on wvhether these things impact
on the operators' ability to function after they have leen
trained.

CHAIRMAN SNMITH: This has been the thread of all

her cross examination =-- the point has been made so well --

ALDERSON REPORTING COMPANY INC,
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but I do not think there is any confusion likely tc exist in
the Roard®s mind that she is sinmply laying what seems to bhe
a rather modest rage and a half -- not even that --
predicate for her cosition that operater training deals
inadequately with faticue.

MR. AAMODT: Yes.

CHAIRMAN SMITH: I have some problems with
something on page 8. Actually, when it Poils right down to
it, it is just a single-page statement of what she feels is
the fatigue factor as to which training is inadegquate, and
if it is unreliable for that limited purpose, it should be
brought in to place her testimony in context. By memory it
seems to be reliable.

(Pause.)

¥R. BLAKE: Mr. Smith, I would like toc propose a
middle ground between -- it may do it. My problem, gquickly
looking down through seven and assuming that Mrs. Ramodt
vill provide me with a copy of what I nov understand to have
been a July document but revised in '78, I ~-- it may wvell lbe
that we could agree this is an accurate representation of
how shifts actually operate.

¥y problems are really going to come with the top
of page 8.

CHAIRMAN SNITH: All right.

MR. BLAKE: The top of page 8, if vwe get rid cf

ALDERSON REPORTING COMPANY, INC,
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that it may be my probleas g0 avay.

CHAIEYAN SMITH: Veow I want tc 30 to rfage 3, Eu

he )

irst, page 7 had what I regardied as the evidentiary cr the
record predicate for her testimeny, and ncowvw page 8 is a
problem. So can we move on *c page 87

¥R. ELAKE: Well, I plan to do more cCross
examination on page 7 than ay potential schedule for the
Board would have suggested I think at this juncture. 3ut I
would like nowv to mcve to 8., Subjec: to that cross
examination I would remove amay objection to page 7 subject tc
reneving it later on, depending upon recresse.

CHAIRYAN SMITH: Nov, on page 8 the discussion =--

THE WITNESS: May I speak, ¥r. Smith?

CHAIRMAN SNITH: Yes, ma'am.

THE WITNESS: ¥Mr. Smith, I think if ve locoked at
Attachsent 4, perhaps my viewpoint on this contenticon could
be better represented.

CHAIRMAN SMITH: Wwait a minute. We do nct have -~

THE WITNESS: Attachment 4 is a diagranm.

CHAI®VYAN S¥ITH: VYes. But we just have it back
froa --

MR, BLAKT: 1Is Attachment 4 referenced on this
page 8?7

THE WITNESS: It is not referenced on page 8, DBut
I wvas planning to use this criginally just as an explanation

ALDERSON REPORTING COMPANY. NC,
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of why fatigue should be included under this contention; and

5d

hen I

- 4 - b 4 - - . 4 s ry o= F whk
decided that it also f£fit in ay discussion ¢f what

"

e

Ww

1ly a man-machine interface is all about.

And I am perceiving it a little differently than
it has been perceived in this hearing in that 20st of the
attention of the man-machine interface has been on the
machine and not on the man, and it is really a
machine-machine interface. It 13 the trained crew machine
interfacing vith the design nuclear machine, and I an
putting under all the things that modify or alter the
trained crev machine are listed under that area and are
comparable to che kinds of things that vere considered in
the human engineering cf the machine.

And so I viev this contention in its true a;eaning
can be considered as a human engineering contention, human
engineering, the msan-machine side of the man-machine
interface. And in reading the Fssex Report, this wvas
acknovledged, that training vas necessary, that enqinéé:ino
of the man vas necessary, but there was nc address to it.
And I found that throughout the human engineering studies,
that aside from traianing, in a management sense there was no
addressing of the husan engineering of the man part of a
man-machine interface.,

And I as thinking of all the stressors ve talked

about. We talked about stress, and when we have talked
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about -- it is not the stress in testing cr the stress in
teaining we are talking about but the stress in cperations.
In the sane way it is not the ~-=- it is the fatigue in
operations. It is the nuaber of changes in operaticn and
how they affect the trained crew.

CHAIRMAN SNMITH: All right, Mrs. Aamcdt. Please,
ve are going to have to resolve the evidentiary prollenm
first. This is more of a technical nature. And then when
that happens, your visv of your contention, that will come
out, I am sure. Well, it already has come out guite a Bbit,
but not our technical evidentiary objections to your
testimony which have to be resolved defcre ve get into it.

Now, would you address your objections to the
language con page 87

¥R. BLAKE: HNr. Chairman, a3y objections there are
no different than the basis I previously provided. 1In
there, in ay view, it is directly related to the operational
considerations and attacks --

CHAIRMAN SNITH: Yocu have nc different objection?

MR, BLAXKZ: I have no different objecticn to that
portion of it.

¥R. AAMODT: Are we discussing the first
paragraph, ¥r. Saith?

CHAIRYAN SMITH: First paragraph on page 8.

Okay. I would have imagined different cbiecticens.

ALDERSON REPORTING COMPANY. INC,
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MR, SWANSON: The Staff has a slightly different
objection. It appears as though that is based on a premise
which is contrary to the evidence in this prcoceeding, that
being the we2ekly change in sleer patterns caused b»y a weekly
shift rotation, which of course has been established by
Licensee testimony not to be the case; that there will be, I
believe, one week out of six or so where a normal sleep
pattern is altered.

CHAIRMAN SMITH: Well, I view it entirely
differently. I view it as two distinct parts. The opening
tvo paragraphs, one is an additional statement of fact.

Then ve begin with Mrs. Aasodt's opinion. And I would have
challenged the statement, "There is strong evidence that
veekly revolving shifts disturbs sleep patterns, and crewvs
should be permanently assigned to a shift time.”

If there has been such evidence in this

proceeding, it escaped me. I would have attacked that.
From there on in, her opinion, I would cross examine her as
to her expertise to make such an opinion. But it still --
if she has a reasonably concise descriptive statement of the
record of this proceeding to lay the foundation for her view
on training and fatigue, the Bcard thinks it should be
accepted; but T think she is going beyond that here cn rage
8.

MR. SWANSON: Well, I think that is the ltelief of

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



10

1n

12

13

14

15

16

17

18

19

21

8

25

12,919
the Staff. However, I thought that perhaps we could find

out in cross examination what the Dasi was for her

n

statement, i£f it was her own personzl testimony cr she was
just recapping the record. If it is the latter, we would
object.

There are one or twe other portions of the
testimony vhere we would have to ask guestions to decide
vhether or not there are areas objectionable to the staff.

CHAIRMAN SNITH: An appropriate ruling, references
to data on page 7, if accurate, are admissible for the
purpose of placing her testimony in context. Most of the
language on page 8 is her opinion. All of this is su.ject
to cross examination, but we are not 7foing to simply bar the
subject matter of fatigue in operation simply because her
contention relates to training. The contention relating to
training, without a reference to what a person is trained
for, is half a contention and pointless.

So I think that that should be -- that will be the
Board's ruling.

I am sorry, Mr. Adler. We did not hear from you.

MR. ACLER: I have no comments.

CHAIRYAN SMITH: That is the Board's ruling.

MR. BLAKF: ¥r. Chairman, the seccnd basis for nmy
objection to that particular portion then in broader terms

of fatigue in general are related to whether or not it is

ALDERSON REPORTING COMPANY, INC,
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within the scope of the proceeding. And in fact, the only
specific studies that I could ¢ind of the subject cf fatigue
was in the Essex RHeport.

It determined that fatigue playad nc role in the
acciient, and I do not know whether or not the subJject now,
particularly within the meaning of operational
considerations, and whether or not an eight-hour shift is
anpropriate as the B3card has now allowed this is within the
scope of this proceeding at all.

CHAIR™AN SMITH: Now, that is a point that I do
not think wve have had put to us before.

MR. BLAKE: Yes, sir.

CHAIRMAN SNITH: Okay.

¥r. Aamodt or Mrs. Aamcdt.

MR. BLAKE: I will provide for the record my
citation to the Essex Committee Report.

CHAIRMAN SNITH: I'm sorry. Would you state that
again?

MR. BLAKE: The citation for amy reference to the
Essex Committee's report that no evidence at the time of the
accident, the actions or inactions of the operatcrs ve:;
significantly influenced by fatigue, disorientation, or
distractions, that is from NUREG-CR-1270, Volume I, entitled
"Human Factors Evaluation of Control Room Design and

Operator Performance at TMI-2," done by the Essex

ALDERSON REPORTING COMPANY. INC,
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if 7 may, Scrman,
MR. RLAXKE: Just this before she speaks. Is this
in the nature of testimony or argument?
CHAIRMAN SNITHs It is not testimony. This is
argument.
THE WITNESS: How, Nr. Plake, did the Fssex
Corporation, other than through opinion, rule that out?
MR. AAMODT: Margie, you might cite the
qualifications of the pecple at the Essex Corporation whe ‘
did the study, too. ‘
THE WITNESS: I do not want to make an evaluation i

of the Essex Corporation.

MR. BLAKE: I am n;ate of no contrary evidence.

THE WITNESS: I would ike to know what did they
back up that conclusion with. They are supposed to be a
scientific organization.

CHAIRMAN SNITH: Wait a minute. We are headed off
into an impermissible area here. Why do you believe that
training for crev fatigue has a relationship to the accident
at TNI-2?

THE WITNESS: It happened in the back shi:it,

number one. It happened tcward the end of the back shift.

These are just circumstantial evidences but nc mecre than --

ALDERSON REPORTING COMPANY, INC,
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I can drav ay opinions just like the Essex Corgoration can
iraw their opirions.

And i* is then the fact that Yet “d was vwecrking
their crews =-- work having a great deal of overtime -~ and
the Rogovin Report states that whatever caused the crew not
to be adble to see what was the problem and to make so many
errors in the course of events after the onset of the
initial events will probably forever remain a mystery.

And so to rule out that fatigue could not have
contributed to this accident is to me believing that you

have more information than you do, and the hunches that I

get as a scientist indicate otherwvise.

ALDERSON REPORTING COMPANY INC,
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CHAIRYAN SNITH: Sec it is going to be, then, the
record basis that you will have will be as a professioconal in
this field, that the inference can e drawn from the fact
that it wvas in the backshift,

MR. BLAKEZ: I quite frankly do not see how her
testimony goes to the backshift, or that ve should not have
backshifts at all. And I would also point ocut in the course
of the discovery phase, Mrs. Ramcdt asked questions and in
fact, the Boarc required we ansver guesticns about the
operators and hov long they had been on duty at the time of
the accident. We responded that they had been on fcr four
hours at the time of the accident, and there is no evidence
that I am avare of that these cperators worked long hours or
overtime hours as ¥rs. Aamodt has just suggested.

CHAIRMAN SMITH: How about in the handling =-- that
is a different matter, the performance following the
accident.

MR. BLAKE: How about in the performance fcllcwing
the accident?

CHAIRMAN SMITH: Yes, vas fatigue pointed toc by
any ¢f the wvwriters on the subject as being a contributor to
the handling of the accident?

¥E. BLAKE: VNo, this wvas the only thing that I
could find on the subject of fatigue, and T am unawvare of

any contrary evidence that suggests that fatigue played a

ALDERSON REPORTING COMPANY. INC,
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role in this accident.
¥z. Blake pcints out hew little it
has bDeen exanmined, tut in exaaining cne of the YET decuments
on analysis of errors %®ade at nuclear power plants =-- and I
believe it was cited in one of the Commissicn's -- Coamittee
studies that there are significantly zore errors made at the
ends of shifts and beginnings of shifts, so that both
fatigue and change ar2 important in errors.
CHAIRMAN SMITH: Ckay.
Well, here, this may be vhere we end up.
Certainly the testimony has to have a relationship to the

accident and to the scope of the proceeding. If ve reject

that portion of Nrs. Aamodt's testisony and she later cites

in proposed findings record evidence that fatigue wvas a
contributor to the accident or to the allegaticn that the
perforsance followving the accident was inadequate, then I
really would have been wrong, although I do think right now
it is her responsibility to point to some record basis for
it being vithin the scope of the proceeding.

In that event, the testiamony, which would be
stricken by an order now, would be properly before the
Coamission or before the Board. If we receive it ncw and
she does not substantiate fatigue as bdeing related to the
accident, then the testimony cannot very well be a basis for

findings by the RBoard.

LDERSON REPORTING COMPANY INC.
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So I do not see hew we can make a mistake one way
or the other. The wvay it is geing to turn ocut is =she is
either coing tc have to estalish it being within the scope
of the proceeding, that fatigue has a relationship to the
accident -~

MR. SWANSON: NMr. Chairman, I might Jjust point one
thing out which I think should be mentiloned on the record,
that the length of shift was included among the requirements
in NURES-0654, which is entitled TMI-Related Requirements
for Vew Operating License.

So although I am not prepared to argue that pcint
right now, apparently the staff has taken the position that
it vas relevant enough to be included in that document . I
think my argument would go more tovards the relationship to
her Contention. I understand that has lteen ruled on.

CHAIRMAN SNITH: Okay.

As far as the Contention is concerned, if there is
a reasonable basis for Mrs. Aamodt to argue or gpropcse in
her findings that training should take fatigue into account,
then we will have to consider her testimony on that
subject. Even if we strike the testimony, it remains 1in the
record as being in the category of rejected documents. It
remains in the record. I just do not think ve can make a
mistake. Whichever way ve go, it comes out all right. I

think that you had detter cross examine on it, and I think

ALDEPSON REPORTING COMPANY. INC,
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that the better approach for us is to accept i* 3ubject to a
deronstration ty ¥rs. Aamodt that fatijue vas a contrilutor
to the accident. OCtherwise it would be ou:=.de the scope of
the proceeding and outside of our jurisdiction tc ccnsider
it.

So that would be our ruling.

¥R. AANODTs ¥r. Smith, I don't mean to belabor
it, but it might be important. You mentioned the nexus, if
that is the wvord, to the accident. The Board's order is
that training be upgraded so that the plant can run safely.
What wve are concerned about here =--

CHAIRMAN SMITH: The Commission's order.

MR. AANODT: The Commissicn's order. It would
seem to me vhat ve are concerned about here is the broader
scope cf that question: can the plant be operated safely?
And if something should develop that did not happen at the
Unit 2 accident but could likely be demonstrated to be
potentially a cause of another accident that relates to
training, woulid it not then reasonalbly be --

CHAIRMAN SNITH: No, sir, that has not bgen vell
understood by many people in this proceeding. We are not
permitted to make a general inquiry into better wvays to
operate TNI 1.

¥R. AAMODT: I realize that, general -- but the

training specifically --

ALDERSON REFORTING COMPANY, INC,
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CHAIRMAN SNITH: No, the training parts of the
order vere gquite specific as to what training is required,
and they dc not =-=- I recall nothing in there that qgoes
beyond the nexus to the accident, nor taking even if it wvere
imprecise along that line, you have to take it in the
context of the entire order.

Furthernore, the Commission has expressly stated
that Contentions msust have a reasonable nexus to the
accident.

¥R. AAMODT: I would like to submit there is one
reasonable nexus, and that is in the Recgovin Report where
the pressure rel.ef valve was closed, the people whe wrote
that made the point that a half hour after -- I am sorry. I
vas not prepared to go into real detail on this, but a half
hour after someone new erivod at the shift, he all c* a
sudden diagnosed the problem, and he made the point howv come
here, someone came just a half hour and he reccgnized it,
and there is an inference there relative to fatigue.

CHAIRMAN SNITH: Okay. That is fine. That is the
type of thing -- nov, ve cannot give you a gquantity of --

MR. AAMODT: I am sorry.

CHAIRYAN SMITHs I cannot tell you how much record
support ¥rs. Aamodt must provide before she demonstrates the
relevance of fatigue in her training program, that it wov’d

just be meaningless. I mean even if i.»r arguments are the

ALDERSON REPORTING COMPANY INC,
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sost elogquent possible and they convince the bcard that
fatigue should bde addressed, there is not much we can do
about that if we do not == Lif it dces not ccme within the
jurisdiction of the Bcard. We are not sent out to improve
nuclear reactors in ,eneral, Jjust to look at this accident.

Okay, but that will be our ruling. That is our
ruling.

MR. BLAKE: Mr. Saith, my next ccmment wvent to the
adaissibility of the proposed attachments.

CHAIRNAN SNITH: All right.

MB. BLAKE: Which I have not seen heretofore, with
the exception of the newspaper clipping which I was not
prepared to object te. I have not had an opportulity to
look at the other attachmernts.

I do recognize at least one page of circular
80-02, but I do not know about Attachmeats 2 ~-

CHAIRMAN SMITH: Attachment 2 vas prepared by Nrs.
Aamodt and can be considered the same as testimonvy.

Now, your objection could be that ycu have not had
any vcaraning.

Was Attachment 2 prepared by you?

THE WITNESS: Ar. Smith, I have to say I can
hardly hear here, and I wish, if there is anything that can
be done -- I have not been able to hear a wvord ¥r. Svanson

said, and I missed completely what you said nowe I Just anm
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not ab.e to hear.

“lake, we propose you use the break tc review
the attachments to see if it solves any of your pretlens
vith them. It does seem to me ~- can't ycu hear me at all,
¥rs. Ramodt?

THE WITNESS: Very poorly.

CHAIRMAN SNITH: I <o not know what to do about
that. We have been struggling with the problem ever since
the hearing began. You heard me out there. You can go back
to your seat and testify.

THE WITNESS: Do you think 1f I moved cover one,
could you hear me bdetter?

CHAIRMAN SMITH: I do not know. You are the first
vitness who has had .rouble hearing me from there. I have
no explanation for it.

THE WITNESS: I don't think I heard half the vords
you just said then. Maybe I had better go back to my seat.

MR. AAMODT: |Marge is very unusual.

DR. LITTLE: At times cne of the side speakers is
not turned up sufficiently. It may be we could sclve the
problem by increasing the volume on this.

Does anyone else notice it is lower today, or does
it sound the sane?

THE WITNESS: You are hearing all right?

ALDERSON REPORTING COMPANY. INC,
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CHAIRMAN SNITH: T think =-- take your seat at the

he'’

Y -

Q
- 4

youy and it

tadble. That way “r. RAamodt will ke th

m
b |

e t

he

0

tand.

w

will e just as good as being at the witnes

(A brief recess was taken.)

CHAIRSAN SMITH: Mr. Blake, we had asked you
reviev these attachments during the break to see if your
objections, or I guess it is more reservation than objection

¥R. BLAKEs I am not prepared to object to them.
I do not quite frankly understand a couple cf the
attachments. It may be on additional wirect I will, and it
may be that once I do I will need tc touch base with either
Dr. Gardner or Dr. Christensen or somebody else. I just
don't knowv at this point, ¥r. Smith.

CHAIRMAN SNITH: What you are doing is you are
reserving your right to object.

MR. BLAKE: That is all.

CHAIRMAN SMNITHs All right, okay.

Do you understand then, the Foard's ruling is that
ve will permit the testimony under the subject matter
begianing on page 7, “"Another stresser, fatigue,” to remain
in. However, it cannot be used, it is the finding cf the
board, absent the demonstration that fatigue was causally
related to either the accident or the performance following

the accident.
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1 I am going to keep this copy until the enc of the

-

2 testimony. I think that I uave cone which is suitatle

h

or

3 the rerorter.

4 ¥R+ AANODT: I may mark this and use this?
5 CHAIRMAN SNITHs VYes.
3 (dhereupon, the prepared direct testimony of

7 Narjorie Aanodt, and attachments thereto, follows:)
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Ffariorie Aamcdt

Stuay(of the Licensee s Lperators aAccelerated requal c
rrogram, the report of the Licensee’'s heview Lommittee nf the Lalrl,
the report of the Licensee's re.ilew committee on the Unit 1 ¢
roem from a human-factore view, and WUhzG O€e0, Céu0, ana (737,) has
not reloon/ the concern expressed in Aarcct Countention Wo, 2
regaraing performance of control room pecsonnel,

The lask Force of Lessons Learned", NURLG OS5, stated that
cperational safety merits paramount attention by NwuC as a result of
the accident at Th1. Human error figured significantly in the escal-
ation of a minor in@ident at TFl Unit 2 into a major acciaent,

Aamodt Contention ilo. 2, therefore, states:

[t is contended that 7} I1<l should not open until the
performance of licensee technicians ana managenment can
b demonstrated to be upgraded as certifiea by an inae-
pendent engineering firm., Llhis vrzrading should incluce
10C» test nerf rmance of job description with provision
for retra‘ning and retest, or discharge of those who
cannot consistently and confidently master all necessary
informantion for safe conduct of their job description
under all anticipated critical situations as well as
routine situations,

of The one®
ihe review csanittee*is evidently to be construed as an Llnde=-

pendent engineering firm in the context of the contention. Tlhere-
f re considerable attention has been focusec by this intervenor on
their report in an effort to satisfy cocncerns expressed in the
contention,

The committee, in its conclusions, has approvec the lLicensee s
Akl and is of the opinion that the personnel will perfors well on
ARC _examipations to be given later thisg year.

The let.d perscnnel engag ' in the retrainirg progran haa, for

the mogt part, already passsed LRC licensing examinations with nigher
scnhres than the national averape, Use of the LEC exam, although it
is vurportedly to include additinnal material ¢thé THi‘accident ana
thermodyramics) and gradirg will be sonewhat more stringent, aces

not qualify as 2 reliable measure of prediction »f performancey

IV visw of Tae THMI-2 aecslgf



n

.he wereing of the contentioln, "certified by an inuepengernt
engirneerirg firm' alsg meant "ingepenuent"” of the NEC eriteria.

Test performance was contenced o be 10C» of job or task
description, not of any test of material presentec., The latter

is more equivalent to an intelligence test; what was ntended was

a tgst to determine if the operatlor can perforn all tasks that will
come Ln hie baliwick under varying con@iilons nf stress, Since

.48k descriptions are not adequate according to the review commiltitee
it cannut be known with certainty that they can pe fully executea (1CCH

intervenor has turneaqd, therefure, to examinlng the gocuments

N
»

n
listed above as they relate ¢ tlralning andg zcs:inv&/nneLr possible

bt —menawn effects on performance of control roor operators.
U N Moty ded

.very operatiun instituted by ran since the invention cf the
wheel reguires scme combinaticn of nan and machine interface., Huran
resources, incluaing training, are exhausted through incompatibility
retwesn nan and machine,

Lonsiderable attention has been given in this hearing toc the
cesign, or retrofitting of the nhysical environment of control room
tc Suit human characteristics, presumably to c(ptimize cccurate
receptance of visual, aucaible and sensory stimuli, their interpretation
are reliable resvonses. A nurber of changes in the control rocom
design znd «nv...nrent have been suggested accnrding tc principles
that have been known for perhaps twenty or thirty years, anc used
‘n 2ther inaustries (notably aviation, procuction 1l nes, teleghone).

lhe review comnittee has recomnended retrofitting the control
room »f Unit 1 to incarporate changes ceducea from presently-known
engineering principles., The comrittee considers s me nof these
changes as needed prior to restart, however cthers are n:t c:nslidered
erucial to plant safety or reliabillty. lhey are (p. 24;:

a. a means of dehumidifying incoming air to eliminate
excessi.ve dryness in cold weather, and & neans to inprove
air filtr .ion curing ncermal operaticn,

b. light baffles or cther neans, t0 reduce glare on the conscle
from overnead lighting,

T T A . ) F

n.‘anrpganH to reduce noise (to a level such that ilhe Qay
shift apbient is approximately equal to present night 1Lt

b - iai ey - v =~ enc nighns Sn.-
amb.ent,, tc recuce glare, and to reduce ~

;perator fatigue,
*x ctodusd §



a, a rigoruvus, preplanned approach t. inspecting, aajusting
for intensity, anc replacing light bulis for console ana panel
uevices, and

€. revised auuible intensities for alarn annunciaturs to levels

unifornly intelligible to the operator.

lhe first three are 2f rparticular concern tecause they bear
directly on operatur fatigue, a subject which is completely neglected

r the reviews of toth the Uai: anda control room design., =slthough
the racnine can be made very reliable in terms of its sultabliliiy

to the generally “nown characteristics of - arn, the man in the control
room is,in a sensp more complicated machine than the nuclear power
nlant, and needs to be‘enpincured'tn interface with that machine,

ln 2 sense, it is a hachine (man) == hacnine (plant; interface.

0o not currect any fact.ors in the'simple'nacnine,whichﬂg;riously
fatigue tne complicated machine (ran),would be an =rror.

The report, in referring to the environsental changes suggested
above, states:

'dune of the above is considered crucial to plant safety or
reliability, but their implementation would be expected to impr.ve
vperator alertness and asorale,"

It would seem that all known changes in the control room that
would have a positive impact on operator perfurmance should be retro=-
fitted prior tc restart, particularly those changes that would reduce
fatigue, since the negative effect of fatigue nn perf.rrance has been
clearly denonstrated in many studies,

Some of the human engineering recomrendatinns have been per-
ceived as too extensive and expensive, and, therefore, may prevent
rapid return of Unit 1 to service; this kina of thinking evidenced n
the cormictee's review (p. 92) appears improper and reflects a lack
;f inaependence of the reviewers from the interests of the Licensee
wh engaged their services, It would seem that the experts' assign-
ment was to decide, according to their expertise what changes in the
coatrol room are needed to assure safe operatiun -- ana that is all,

. n,dul-wJ‘f



Feturning Un't 1 to service pricr to engineering of the control
 ———
roor to the 'best’' humaneeng neering stanuards presently know wouly

vy egvri d

jepate the cesired effects of upgrading traipgung, lnstituting

chonpes after restart would present a source of confusian and re-
sultant error conparable Lo the vndesirable effects of training oun
# sinulator that s not an exact replica, L(per2tors expres.ed

drssatisfaction auring training in the Cani thalt wore changes woula
Lo made tha' wiuld invalivate their training., This kind of procedure
net only erodes norale, but confusion can result in the ¢ ntril roou,
rorticularly under stressful conditions such s fatipue, boredaum r

RO e e,

Jining on Simuiatur that is not an oxact heplica

‘ne review coumittee, as well as the licensee, forsecs the need
' #n exact replica simulator .f Units 1 and 2 as a long range plar,
wepative effects on training are recugnizeu (n the use of the ldw
simulator at Lynchburg, Va, since it is not an exact replica o f
the 1F. contred) ruows, #Acaitionally, the Licensee's use of 2
s;uuxag%F_‘ ﬁ\ raining falls far short of the number of hours recummended
DY LHe ekt Laboratories as well as the reyjew conmnititee,
sennsylvania rower ana light Co, (attacW®d; has built a
gimulat r to tra.n operators for their luzerne Lourty plent that
will not g» on line until 142, OSince its inceptiun, use uf the
girulatsr has detected errors in cesign 8» that construction cun te
¢C.rrectea prior to cormisgsioning. !t is expected that th.s sinulat r
will provide a mechanism fur tresining operat rs in the real universe
vf.plant operating paracetlers. an operal.ar in tra.ring at Jucerne
¢omsented, “tegts reading &bout Lt ip a buouk,  or, it mght bty auged,
tule abut 'it' by an instructor n a classrior situati.n,

ihilaaelphia slectric also has a replica, although not exact,

for .ts Limerick plant priur tu licensing.
if & simulatur was built for Te. that incourporated tne design
cnanpes recommendec by the varius comnittees,
a. the final aesign cf both Unit 1 anc 2 contrul rooms @oula
be optimized through trizl and error,
b. training woula ve superisr to that nuw avallable ana in

line with the strong recormenaations ;fm;.dwm
TVH
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¢, tasks coculd be analyzea and requ _ved abilities laentifiea,
a sericus deficit in the training 2ni te

4. Dpersonnel could be tkstcc by demonstration of abllity arnd
training througn performance nn the s‘mulator nich wiula Be

-

.

rore predictive testing than currently avalilatle or through
pussible ana.vses{ '4‘1“-\\“ W

ot of accreditation .mployed -n yating LArtk
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sevreditation doard for .nwwineer.ng

wva
The heview Uopmittee engaged by the licens«<e Lo 8tudy Lthe Jeits
irectee o 0DPply standarus use=d L0 acer=dit engin

ing .echinalogy Bethous wele

i

ally applicds lhe cunclusion of Lthe connitiee on g, 7 wues noal

r to fuliew frua their analysis. Their coneclusiosn was
tnat the uperatur accelerated ‘raining .rogram cerriec ..2° By
fetropolitan _uaison was a nigh-quality, welle€executeu Drogr
having nany of tne features which shoulu b incorporated int.
the regulcr Up-rator hetraining trogram, '
ihe folluwing detractions to the commitie 'S conclusinun were
from the review ang would ayprear to be rajur faults unde
ts cunsicerea by an enpincering acereciting boarg
3., PFecilities: troilors ‘nadequate and n»t concducive tc learn
the sirulator at lynchburg, Va2 not an exect replica,
. Faculty: nany none-degreed instructors with an averare
level of nigher ecucatinm of ? years and an average of 4
Jzars experience in either the nuclear inaustry Hr arreu
Services; geveral nad not pascec JFC liCcns;rP.'
¢. Jleaching Format: Furmulatea by instruct:rs accird.ng tu
£Uidel ines provided; raught (n eight hour sSessions which Studd
fiunc fotigipgs nu honewslk,

> . . .

C. ateriails: seed laprovementi; .88K re

§

a8 needel,

-
-

3

e. Lounteat:leview material except fur additi.n of crurse

wora in therwudynamics and heat transfer, and week=-long cuurse
‘n .ecisicn aAnalysis, Although theracdynanics cnurse in
engineering schoul would be approximately €0 nours per seres!
wani incluaeas oynly 1€ hours,

he review clairs that the pragrar was ¢ nsistent wiilh #1504

;gleel princinles, h-wever um p. 5%, ‘'Botn gtudents andg nstiruct

atec the amount of material c o vered wés very extensive and g Il

# At sduit 2

sting progrerm presently,
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t nbs.rb in the tine allottea.
alth.ugh, Lhe participants wure feouached" in pass ng the
engee's examinations, which ware described a8 mocs =l.C erams,
4 numbep of (EC licensed ooverat rs falled on thelr initial atterpt
"h,.8 was puzzling ‘n that weekly quiz 8ScCHres wuere highs
Laching’ £:r the exsms was done by a former NEC test cune
Structs~ and exawlner. although the Licensee exans, as well as
the HhC oxans, are purported to be upgraced, a8 are requiresen’'s
I r tassing, cvaching mey artificlally raise grades without ralsing

-nnlllLy.

b U e

.he review committee consiuered the effuect that conditions that
di'v perceived as forerunners to an emergency may have on Lhe ability
of the operators to perform adequately. Jincepreating real emergcncies
s nuL pussible, the use of the B&w simulator to run crews through
various senarious that could cscalate int) an 'vmergency' was cone
siders¢ Lo be as stressful as the real situation., That is aorubtful,

s nee all involved are aware that the consequences of imesrrect actlons
wiula be re@ining, or,at th. most uismissal,

since the entire woirld's eyes have been focused on NI for
avarly two years, the level of stress that cula result, i f unuxpected
uv.ntg uccurred,is inmpossible to simulate, |

‘he effects nf severs stress Hn those who are making cec.siL ns
they nave never made buforejyand whose outcome may mean life .r Guath,
are impissible tu predict. added,to the psychological stresu of
v purgency conuitiung,are the siressors of auditi nal signals,

Lhe new.y-created need to communicate with energency unils, dng Lue
still pussible need tu Seek cther technical rescurces.

‘here is nu way to know whether the trouble shooting ability of
tecanical auvisors, the dubious increase in technical kniwledgu foined
by the operaturs through the .aik, and the rather linited training in
~ecision Analysis would be sufficlent to overcone a really tough crit -
¢al situation.

N D LS P A G — iy .



r Sifessor, frfatigue

an auulitional environmental sStressor t1at has been gwnng

ect perfur-ance L8 physical and nental fatigue 2 the .

v Afler Licenseée N r rev.ew comnittees neve consSicereu the sultatl

'f lenpih of shift, v the «ffeots of tine of shift on the

tdviaibility of a weekly shift r»L“:x)n.)
sicensee has opteu for an «ipght hour hift with reas.n ns
i LoaGillon, Ruwever the sheuules of hours workee bty JFL Unit

rersonnel 'revesl scneuules that exceeder YRt hour uiys #nu

will yeslgnated an eight hour shift 23 nortal duration in
L w:':‘!.'; B 2l, aamoat 6th Set of r.t.e:x;';‘ .:,L 'r'; le num:vw
bl L liCcensees, azted M"ﬁ 194C, ovutlinea »,Vt:"tUYc:
Lo wllow a8 many s& 12 hours on daty ana s 72 hour work weeh

Hesiaes other features of coasrol rosr working cunuitions,

tiy De more widely known, the operatsrs essentially rerasin on
tor the entire shift, even eating their lincnes in the ¢ ntrol

-here are n» stuaies mode airectly on the effect of fatigue

ngelear power plant operators’ perforrance, however some refe
to leboratory studies 'n other work situat ons were arawn tige
LY Lwain, Seena‘. sovs, 1/20/74. lhese an. other references a
evVidently <cawn Lo 2ther in the following sumnary in Lo Lirculs
wie U2, februe y 1, 1950 fron the Ju. .f’ice .f inspuctisn
~ATIr coent sddress.ng kuclear rower ilant Ltaff work lur

!

U Sleep, an inaiv.cual's detection of visua signals ceteri 1
Parkedly, the time it takes fur &, person t. nake & gecisiun
ri more errors ar: sade, snu reading rates uwcrease, ther
Shivw Lhat fatligue results in personnel tgnoring some siznals t
thvy develop their own s.bjective stanaarcs as to wn-*.is imy

“hu A8 Lhey become more fatigued they ignore rore signals

w

o w

‘he proper length of shift .needs to be decidea on the bas
teaguring perfornance >f routine ana decision~1aki-g tesks und

V ry'ng conaitions of fatigue. Until the _proo:r lengtn of shit

optimum operatar verfornance can be decided, t{:. would be bette
€rr on lhe side of caution, .r Navy tradition. The havy shift
8ix hours apoears tu have worked fir them,

* odoecbuwwd 2

contr ol poom personnel., {fhe review comnittee has quesstiinca

vludies .ncicater that with fatigue, ewstecially because uf

irva

Lthat
Guty
£'0n

n

.'.'l:.";(‘t‘.‘.}

ther

Ire

and

@«

i ad D

it

‘Rl ga

tutie

gLoul

.

« 5
er

o

r




. és p.r“dl ‘{ an e

‘here is strong evidence that weekly revolvinzg shifts,clsturop
o

erng, Ang that crews should be pernanently asgailgned t. a

e

snift tine., A sixehour snift with four shifts assigned to a time
iay enu two shifts assigned tc a combination :f‘re;:ef. study an
-uu'yf should be considerea. Hntation to “ffecduty, stucy, relief’
or te a uifferent time of shift at a three nonth interval woula appear
Lo Jisturb sleep patterns less, Lf aix hour shifts were t-l2, l/=c

t=l/ ang lZ-6, thresequarters of the onduty personnel would be able

d -

ty sleep at traditional times,Cosdiad €Mchie n MkGng fahGac,
Viaently there are union consideratinng regarding lengtn of
Shi Yt ane vertime, howevel thusSe cunsiqerat ns shoula not take

Flurn nence uver safety cunsiderations,

attituses condueive to uUptimal Ferformance

attitudes can overrice aceyuate training. Jh. review cunmittee
refers tu tne safety recuru of the nuclear lLavy anc the ciscipline
that the residence of the officers as well 18 'presence' of Jommander
hickuver afforaed., 3Shcrt of hiring hickover as hcad € Met od, the
attitude of the vperators about their responsibility to the public
:nd their perceptiocn of the hazaras of nuclear power shcula be assessed
and adjusted through appropriate instruction. In answer to an inter-
rogatory, s~amsdt Sixth Set, the NRC responced that the only indication
“*U the operatur of his responsidility for the health ana safety »f
the surrounaing public was the wording on his license, ana whatever

wWas pgiven by the utility., owbeeguertiv:- ere Cs1™ - {1

ihe review comoittee expressSes concern relative to pers nnel

worale in v.ew of adaitiona)l licensing reguirements, delays in restart,

"

agaiticn uf tecnnical adv.sors and possible changes in prowotiv

=3

gqualifications, while each incividual has basic instincts for
self-gratification, the higher reguirement of public safety should

be enphasizec win each person in the employ of TML Unit 1. There
shoulu be screvning of putential operat r cand.dates as well @8 thuse

already nired,to pregict r cetect cissatisfaction which could erude

rerfornarce; Means to foster moraley respect for the investirent »f
the [uwtid stocknoliars and nee<p concern for the adverse effects on

R ——




heall: 0f luwelevel radiation as well as the potential far major
= mf\nb.-(,h'tv A e
acciuents, should be explorea anc developed Lo oPtinizZe lraining aas'A

Perfar.ance,

‘eed for isvehnlogists on . ang Jicenser otaffs

b psychologist was incluued on th@panﬁx »f the Kemeny conmpission
ey to my Knnwlcdgﬁzany other maji 'r commission, :erhaps riore woul
nive buen lwarned about the acc.aent,

{t appears that uric Garainer i1s the first experinental
ssycnolugist empnluyed by et g to 2ssist (n thcir training and
Lesiling proprate= and Julien Christensen, the first human eny.neer,

wil hes evidently employed the services of psycholugliats ond
numan engineers througn special cuntracts, however there appealr’ tu
Le nu personnel on the JlC staff with professiovnal qualifications in
personality zssessient, learning,teg. constructisn or human engineering,
‘he nuclear inaustry and the il appear far behind .thers in this
repard, sresently Licensee anu MhC testing of operators is in the
academic tradition, that is,measurenent nf retention after teaching,
‘nsk analysis for each positi)n in the control room neceas t) e aune,
_8tS need to be devised that reiiably predict adequacy of rerformance,
The present promational system needs to be studiec and requirements
wstablished that reflect required abilities ana skills suited L0 e&cn
i b, what is needec |8 psyrhological engineering of the nan-#ole,

NiC #ind et «d shoulu c nsider the estzblishment of psycnology
“vpartpents to narfore thu neny mcasurements a8nd obsexvatlons nNeeded
L. reduie . human errors.

vonclusiun
inerv<MB no valia reas ns fur assurance that the perfurnance
f Lthe cuntrel room operaturs has been upgraudvd So that safe conuuct
Gt their job uescription unuer all anticipated critical situstions

48 well as routine situations can be reliably predicteu,,



«ualifications of Farjoyie Aamodt:

bS eegree, hutgers University, xperimental taychology, 1949
'S uegree, Drown University, .xperimental ssychology, 1951
nssistantship rsycnology wepartment, Brown University 19449-s(
agsiatantshlp sembroke College, '95C=51

perimental :sychologist, Bell 1 ‘'lephone .aboratories 14511956
ieacher, (oatesville Area School L.strict 14YeT7-60
lanagea Farm Dusiness lYtd-l46y
sorme. menmber Anerican rsychological Ascociation | . WA
stuay = All numeral dialing for A:&TLJw..E;.:;rl§gt;;recu ~la.lling
Study = Jperator .rrors, oefense zarly sarning o . B
42335 - ;§tinctinn ! L;arnec {esponses inversgely relatea to ffort

wualifications »f Norman Aamodt:
o Qegree, otevens lrnatitute cf Technology, 195
1951-1952 Ingersoll Rand, employea as mecharical engineer
1952-19¢2 bell Telephone laboratories, lember of lenical otaff
1962=19¢9 Connultant to Avisun Corp., Sterling EZxtruder, several.
other corporations and businesses,
1966-1969 lathematics instructor, Lincsoln University, Uxfora, lka.
147C=19748 Farm Business
Q7 - & "
LTe o eant ST e LIS VOESy CSEPMYe Cenver
Held mesbership in following:
Arerican Society nf lechanical ungineers
The Suciety f :lastic wongineers
she wire As'ociation
A3iM = american Society for Testinmg laterials
: LVevised method in use by Esxll Jystem to danp
vibrations in cables; wrench currently in manufacture, patented.

ioneerea farming method using minimal petrochemical fertilizers.

1$52-55, Communications Levelopuent Training sirogram, Bell labs
wtaff and nYU
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PP&L Builds $4 Million ‘Trainer’
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Simulator Prepores
PP&L Nuclear Staff

“set-back’ feature which reverse
or backs up the actvity a few
minutes.

“If the plant ‘dumps’ m.op:

generatiog). you can run throug
it again'’ and find out what an op-
erator could have, or should have,
done to prevent the shutdown,
said Gary Merrill, 27, an Instruc-
tor from Beach Haven, Luzerne
County .
Though the $3 1 billion plant's
Unit 1 won't go into service until
1982, the simulator earned its
keep aimost immediately Carl-
son noted that simulations have
revealed four = de

| anyy. "

| ===They were in a circulating

- waler system, a main steamline
isolation valve testing sequence a
low-pressure coolant injection

| safety system and a reactor pro-
tection system.

Afler the plant is generatin
power, Carlson said ators wi
spend S
tator tra

- n% in a control room
can be v | shou! 5
AT YolnP™ studthly, ', the 13-
year-old Bloomsburg supervisor

said. But that can lead lo siaie
skills

The brush-up worx is not a re-
quirement of the federal Nuclear
Reguiatory Commission, which
oversces nuciear utilities Neither
18 the simulator itself Bnotly are
musts. however o We torough
attitude of Carlson, & quick-think-
er who seems absor in his

wprk

That value on being prepared
goes back to PI'&L's choice of a
control room layout in the early
19708

The standard style of a con-
trol room has operators standing
among a lengthy row of melers
and dials. The contemporary style
has operators seated at a console,
controls at the fingertips

PP&L opted for a hiend.

The Susquehanna control
room uses a stand-up but compact
design created for them by Gener-
al E Co and Bechtel Power

C“%lh.l grabs a visitor's atten-

tion 18 a row of 10 television
screens Here's where the concise
design comes in Fach 19by-19
inch screen cap show a Iive-color
diagram of any «( 10 plant sys-
tems, such as U e turbine, gerera-
tor or control ra's.

(Continued from Page One)

On the screen are aboul 13
numbers, telling items like tem-
peratures and fuid levels at a
lance. This digital readout is up-

ted four limes & second. so the
operator s instantly aware of any
change in the system.

Cwsu the operator doesn't have
to look all over the room for a cru-
cial dial. It s all in front of tum
color-coded to warn of a danger-
ous development. If a condition
l:am sour, the number becomes
r :

“Even if ‘ve done it for
years, you stll can walk up to a
meter and pick off the wrong
number. Then you make a bad de-
cision,' said instructor Merril

The screens alse provide a
visual look at a system water
level in the reactor vessel a vital
item, is Ulustrated in a simplistic
cutaway sketch. When back-up
meters show the water  leve!
changing, the visual shows |1
doing the same, as do the num-
bers 10.:‘ that u&:en. lc&een

onl al's missing
is the mmdy of wuter gurgling

Computer-generated graphics
make the simulator and control
room a one-of-a-kind combina-

tion .

Traditionally, a utility sends,
its personnel to the equipment;
manufacturer to learn on its sim-,
ulstor. according to William D
Begin, plant public information
director

But there was ne sannlator
resembling tus UP&L b
Thus the special simulator. sunic |
thung Capt. James Kirk of “Star’
Trek ' would seem at hoine using °
became necessary .

With a staff of eignl instruc. -
tors, Carlson is gearing the tram-. ¢
ing program for NKC licensing:
exams in April 1981 Thirty-five of
the 55 students must pass Lo ade
quately staff the 1,050 megawatt’
Uit i

The impending exam scems .
grueling. It's expected to include
an eight-hour written test. a lfour
hour oral test. a four-hour plant.
walk-through test plus a three-.
hour test on the simulator i

Carlson said the ty'fncal train
ee i5 a high school graduate in his-
early 30s. married with children .

and from a small town

If they become a licensed
reactor operator. they ll draw a
salary around $2700u Caclson
said. A senior operalor can fligure
on a salary of ahout 335 000 =




This plot demonstrates that there was no definable
relationship between the two variables (instructor ratings
and quiz grades) plotted bhelow,
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Ratings of Instructors by Backup Instructor

Grades of Students on Weekly Guizzes
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. ENCLOSURE 1

: i SSINS No.: 6830
¢ a5 Accessior No.:
UNITED STATES 7912190657
NUCLEAR REGULATORY COMMISSION .
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

IE Circular No. 80-02
Date: Fabruary 1, 1980
Page 1 of 2

NUCLEAR POWER PLANT STAFF WORK HOURS  --

.

Description of Circumstances: s

Studies indicate that with fatigue. .specfally because of loss of sleep, an
ndividual's detection of visual signals deteriorates markedly, the time {t
kes for a person to make a decision increases and more errors are made, and

reading rates decrease. Uther studies show that fatigue results in personne)

ignoring some signals because they develop their own subjective standards as

to what is important, iE3‘i3'Iﬁ3F‘BI!UII’IBFE'TSETEE?H'Egii'TiEEFiTiSFi‘!1ynn%c.
!Inspections of personnel performance and training since the accident at Three
'Mile IsTand, have shown that in certain situations facility personnel sre
either required or allowed to remain on duty for extended periods of time.

Also, complaints have been received froa some licensed nuclear pewer plant
operators concerning the number of continuous hours they have been on duty.

Licensee management is responsible for_ggggi¢1g9~g_;ut11gjeng‘qynbcr of trained
personne] who are in the proper prhysical condition to operate and maintain the
plant. Licensee management-should review their adm tive procedures
covering the working hours of nuclear r plant staff. These procedures
should establish a sound policy Covering working hours for plant staff who
perform safety related functions (e.g., senior reactor operators, reactor

operators, health physicists, auxiliary operators, I&C technicians, key main-
tenance personnel, etc.)

Subcommittee ANS-3 is currently developing criteria to address the subject of - .
operator work hours. These guidelines will become a part of ANSI N18.7. The
NRC is also considering issuing requirements for administrative procedures

that would control staff overtime. Until either the ANSI Standard is issued

and endorsed by NRC (via a Regulatory Guide) or separate requirements are

issued by NRC, it is recommended that the following guidance be used. The
guidance should be appliad to al) personnel performing a safety related function:

——

1. Scheduled work should be limited to the following maximum work hours:

a., An individual should not be permitted to work more than 12 hours
straight. _
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174 CSIOLOGICAL ACOUSTICS

at that pich. Conswering Fig. 105, 1t is evident that by defimtion
(p. 172) the loudness of the note corresponding to the intensity 1

of P is given by 10 log,, l; db, where 1, is intensity value of the threshold
i

p——4+——— -
A o TR \ i "

Bels.
o N A0S N
1

06 4 256

fmmcy

Fig. 107 Auditory chart of an individual deaf to high frequencics.

at that pitch. Now in order 1o make the reference intensity /, quite
definite it is taken as corresponding 1o the lower threshold vilue of
audibility (1) for a 1000 c.p.s. note.  This value, after a large number
of experiments here and in America, has been taken as the intensity
due 10 a sound pressure (R.M.S ) of 0-0002 dyne per square centimetre.
This new unit of loudness is called the phon, and one phon represents

1
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INTENSITY (o< pressure’)
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neps 1000 Cps
Frequency

Fig 108 1 s given intensily of note corresponding ‘0 P of frequenc; ncps
IL» W intensity at frequency of a cp.s. 1, 1s standard reference intensity.

RMSvalve of | | |
Pressure e e Tt e

00002 dynes cm'o SR T T

,,
renda -X-.-.-‘- ©
|
"
i
'
|
' {
}
|
-~

about the smallest change of loudness that can be detected by the
human car under average conditions. The loudness of the note P

can now be expressed as 10 Iug,.”' phons.
o
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COMBINATION TOUNES 175

In the perception of fr y a finite change of frequenc :
for the car o detect a dx_ rence, just as in lh.: cueer?f iale:;:l;e;::::w
tion & finite change of intensity was required. The car however ':
more sensitive to changes of pitch than to intensity; for it is able to
detect a percentage change as small as 02 in frequency compared with
the most favourable value of 50 in inlensity. The ratio oi the
mimmum perceptible change 3/ in frequency to the frequency f s

Dacibule whove
Thresiiold

r Noisy acroplane cabin
In the
(very noisy). 1 Pocumatic road doll.
p In tube tram (London)
In the train
(nossy). 3 Very busy traffic (London).
L In sicam train (window open).
In the s
h,,,.:." 1 dinary conversation (3 ft.).
p In quict saloon car (30 m p h.).
In the home
(quiet). 1 Suburban strect.
¢ Quict garden (suburbs)
In the country
(very quict). 1 Quict whisper (5 f1.).
) Theeshold of hearing.
"l' 109 (After Kaye

approximately constant over the frequenc

' ‘ y range, 500 to 4000 c.p.s.

:h:::)h ;;' ;3 be upecl.cd if frequency perception hike intensity pcm:pz;l;
w Weber's law of sensation. Fig. 109 gives a table of

loudness levels of some common noises.

Combination tones

Il two simple tones are sounded 1 i
. rgether, the ear somet .
along with them a third tone, often spoken of as a Tuunlnn;:wd,c:zc‘:

e ——
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CHAIRMAN SNITH: Is there anything further defore
ve >egin with cross exasination of “Yrs., tamodt?

You had better pull that aicroghone very close.

THE WITNESS: Mr. Smith, does this reasoning hold
training has had a nexus to the TMI 2 accident, and thus has
been established. Anything that affects training, is that
not brought in under the umbrella of training?

CHAIREAN SPITH: No. I can think of many
examples. We would not premit training in plant security
matters, tor exaample, to be brought. There would have to Dbe
some relationship to the circumstances surrounding the
accident.

THE WITNESS: No, vhat I meant wvas training of
control room personnel has been perceived as important to
the TYI 2 accident, so anything that affects the training of
cntrol roocm personnel --

CHAIRMAN SEITH: That would be extending it a step
beyond which in our judgment would be related to the sccpe
of this proceeding. We cannot say that all c¢f the training
of the control room operators is related to this proceeding.

THE WITNESS: Just on the THI 2 even;s. is that
right?

CHAIRMAN SYITH: fes, or if the Commission
specifically =-- our rulings have been Contentions and

subcontentions must have a demonstrated relaticonship to the

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



—

10

11

12

13

14

15

16

17

18

19

21

8

24

25

12,933

accident. There must be a reasonable analog to the accident

D0

or there must he some nexus, arguable nexus, or tn

b
t

Commission itself just says flatly, inquire into .
Sometines ve have not been able to clearly identify the
relationship between what the Commission tells us to hear
and the accident, but wvhen the Commission tells us to hear
something, ve hear it. We do not guarrel. Other than that,
ve have to have a relationship, a nexus to the accident.

THE WITNESS: I feel as though it is like turning
our back on something, much as ve turned our back on the
human factors considerations and the machine. And ncw ve
are considering -- there was a time when an engineer would
say, oh, the light was there, you should have seen it., What
is the difference? It is on the back of the panel? Or vhat
did it matter that.it vas on for such a shert time or
something like that. The fact that the human engineer, the
man relating to the machine had problems using the machine
vere considered the fault of the man, and now we have this
thinking of human engineering. The machine, a lot of
attention has been paid to that. But we are taking the same
attitude that we took formerly to the machine, tc the man.
We are saying, oh, ve have the training, he has the
licensing, so what if » - .s =-- what if he cannot manage
after six or sever s ¢+ or what if =-- if wvorking the

bacnshift or havir: his sa1ifts revolve dves affect his

ALDERSON REPORTING CUMPANY, INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2345
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rerformance and he is even telling us about it in the OCARFE

review, it wvwas nmentioned, and we are no+t considering thacs

(=9
tr

this part of the interface has to be engineered, an
turaning cur back on it, I 4c not think ve are making it go
avay.

CHAIRMAN SNITH: That may -- I could agree -- if 1
agreed with everything you said, I still have no authority
-=- I mean, ve are employees of the Commission. ©¥We only are
permitted to do what they tell us to do, nothing else. We
have no right to enfcrce any orders or make any ingquiries
other than those which are within the scope of the hearing.

Your poiat could be a very good one but we are not
allowd to decide that.

THE WITNESS: And Mr. Saith, I understand that in
0634, that NUREG, and that is about TMI 2 related events,
that evidently considers hours on shift, doesn't that --

CHAIRMAN SMITH: That very well may de. That may
be something for you to argue.

THE WITNESS: Would that be evidence, then, that
this is related and had to be considered by the Ecard?

CHAIRYAN SMITH: I don't even know what 069394 is.

I don't knov vho wrote it. The person is not here. I think
it is a basis upon which you can make an inguirv.

THE WITNESS: All right, thank ycu.

[o
(o]

CHAIRYAN SNITH: 2ut that particular thing I

ALDERSON REPORTING COMPANY. INC
400 VIRGINIA AVE . S W WASHINGTON, O.C 20024 (202) 554-2345
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not believe could be evidence itself, that fatigue wvas a
contridutor to the zaccident cor tc the consequences cf the
accident. T do not know what the record -- it has been a
very, very long record, many, many items coming in. I de
not know what you might be able to find or what you are
avare of.

You have, incidentally, prevailed on this issue as
far as being allowed tc make your argument that pending
shoving a connection tn the accident, that portion of your
testimony has been received.

THE WITNESS: Thank you.

CHAIRMAN SNITH: All right. Anything further
before ¥rs. Aamcdt is cross examined?

(No response.)

CHAIRMAN SNITH: All right. We will begin with
Mr. Blake then.

CROSS EXAMINATION

BY MR. BLAKE:

Q Mrs. Ramodt, my first gquestions will be directed
tovard an understanding of your familiarity with the subject
matter and with cited references in your testimony.

Let me start by referring you to page 1 of your
tes imony. In the very first paragrarh you state, your
first sentence of your testimony states that study of a

series of documents has not exacerbated the concern

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2345
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expressed in your Contention Nc. 2.

Would you descrite for me the nature of =--

CHAIRYAN SMITHs UWe have another difference in the

testimeony as presented.

(Board conferring.)

CHAIRMAN SMITH: My copy does not have the word

"exacerbated.”

THE WITNESS: I have exerbated. That might not be

the right use of the word. I changed it to explicated.

What I mean is it has not relieved my concern. Maybe I

misused the word.

CHAIRMAN SMITH: I don't have any =--
!3. AAMODT: T have a blank in mine, tco.

THE WITNESS: Why don't we put "does not relieve

the concern expressed.” Maybe we can all understand that

better.

Q
A

MR. AAMODT: What is the word?
BY MR. BLAKE: (Resuming)
Relieved is your preference?

Yes, I think so for communication's sake. Words

mean different things to different pecple sometimes.

¢

Mrs. Aamodt, your testimony nowv is a study of a

series of documents which you reference has not relieved a

concern which you expressed in Aamodt Contention No. 2.

Describe for me the nature of the study of first

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE ., S W _ WASHINGTON, D C. 20024 (202) 554-2345
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NUREG-0660, which you went through prior to submitting this

testimony.

A keading and underlining and rereading, that tyrge
of study.

c ¥rs. Aamcdt, did you read, underline, reread and
study all of NUREG-0660?

B I reviewed ihe entire NUREG to see what areas vere
pertinent to my Contention and then specifically studied

those areas that vere pertinent to my Contention.

ALDERSON REPORTING COMPANY, INC
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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Q ind those ar—as were?

A Mostly areas 1, 2, ard 3,

«©

1 2, and 3?7

A specific 2 and 3, definite. Let me take a look
and see where my underlines go.

(ditness reviewing document.)

1, 2 ==

MR. AAMODT: I would like the record to shcw that
there is a lot of underlining.

THE WITNESS: And 2 is where I have read and
underlined, and I have looked over the rest. I took the
rest of it out of my notebook.

8Y MR. BLAKE: (Resuming)

Q Maybe -- what are areas 1, 2, and 3 that you are
referring to?

A Well, I vwill have to go back and lock specifically
what they wvere. Area 1 was --

Q Is this Task Roman numeral I that you are
referring to?

A I.A == I can pick it up better here. I read it in
the introduction ==~ I read the intrcducti;n, and I lccked
through Table 1, the priorities, to see, and I crossed out
some things in there to see what priority was given to
different things. I read the introduction several times. I

read some of these things. I read Task I.A. Task I.A.1,

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S W, WASHINGTON, D C. 20024 (202) 554-2345
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that is, I.A.2.

I+sAs7, you wanted ¢to kxnow what that was about.
Let me see. That was about operating perscnnel. 3nd
operating personnel and staffing is the tirst subtitle under
that, and described the varicus jobs in the control roon.

The second task, I.A.2, described training and
qualifications of operating personnel. And Task I.A -- Task

IJ.Ae3 -- Task 1.A.3 descrided licensing and requalification

of operating personnel.

Q Is that it? 1Is that what your study of NUREG-0660
vas --

A Those areas I studied because I feolt they had the
most to do with my Contention, yes.

Q Did you look, for example, at Task II.B.4 related
to training £of mitigating core damange?

A I would have to get ay copy of that, which is at
home, to know whether I specifically read that or not. I dec

not have it here. See, I --

Q Do you recognize that term?

A I only got that -- I recognize the tern.

Q But you dc not recall whether or nct ycu read it?
A I do not know whether I studied it. I am sure I

v

read it, but I do not know whether I -- I am not sure I even
read it. I do not wvant to tell a lie. I do not know

whether I read it or not. But if I did look thrcugh the

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



10

11

12

13

14

15

18

17

18

19

21

23

24

25

12,940
entire NUREG-0660 --

c Aith regard to NUFEG-C680, the next item which you
reference, what vwas the nature cf your study of th-¢t
document?

A Well, I have it here. I studied most of these
documents as far as they related to my own contenticn,
because, as ¥r. Smith has pointed out, there have been so
many -- and others have pointed out this has been a very
long and complicated hearing, and no cne could read
everything that was in this hearing.

I see I studied here particularly page 39 and 40
and 41 and 42 and 43, 45. Then over here, on Appendix A, I
note that I have markings on 3, 4, S. I only marked vhere I
felt something was -- I wanted to put my eye on it again so
that I would not, you know, waste a great deal of time
rereading everything. 1 see over here, page 9 in Aippendix
8, page 6 in Appendix B, page S. And that seems to be most

of my markings in that book.

Q And those then vere the pages which ycu studied in
NUREG-(0680?
A The ones that I have found in perusing thrcugh

this. There may be some others. But they aprear to be
wvhere my -- most cf my study wvas.
Q The next item which yocu cited was NUREG-2727.

Would you go through the same process for 0737, describing

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE.. S W, WASHINGTON, D.C. 20024 202) 554-2345
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your study?
2 T do not have that here with me.

C Well, would you describe from your recollecticn

<

wvhat the nature of your study wvas of 07377
A I honestly have no recollection now of what that
vas. I really do have to -- give me a copy of it so I can
look through it and tell you.
Q I will provide you a copy of it.
A All right.
(Counsel handing document to witness.)
(Witness reviewing document.)
I would have looked, if I recall, at the areas
that wvere applicable again to the Contention. This'is a
document that came out recently, November 1980. I cannct
really tell you here. Shift manning, I am sure -- I know I
looked at that. That I know I specifically looked at. That
is on page -- well, it is I.A.1.3. "I remember seeing that.
And on the shift technical adviser.
Q Your testimony is you read the portion on shift
manning and the portion on shift technical adviser?
MR. AAMODT: ¥r. Smith, may T object to this?
There is no way on earth ¥rs. Aamodt can recall what she
read to prepare her testimony.
CHAIRMAN SMITH: He has a right to establish

that.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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from what she read can be -~

CHAIRMAN SMITH: Whatever it is, it is.

THE WITNESS: This -- this business here -- tiis
enclosure I.7.2.2.15, that was at the back of the TARP
revieve And I read it there. (Cualifications of reactor
operators, from NMr. Denton. I -- I think it vas apparent 1in
ay cross gquestioninog that I had studied some of these
documents.

BY MR. BLAKXE: (Resuaing)

Q ¥y question relates now to 0737 and what the

nature of your study vas that you indicated yocu did of

0737.

A I ansvered that tc the best of =3y ability, "Nr.
Blake.

e And was it your answver that you read the two

sections which you just referred to?

-

A Well, I know I read those. How many others read
I really would noct know without going through and rereadina
it.

Q Let ae turn for a sinute tc cne of those which you
just cited. Let me turn to I.A.1.3 with regard to shiZlt
manning. And in particular, on page I.A.1'.2-2, which is

also expressed in the lowver right-hand corner as 3-7.

A As what?

ALDERSCN REPORTING COMPANY. INC.

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

CHAIRMAN SMITH: Did you say 3-7 is the cage
nuaber?

MR. BLAKE: VYes. It is indicated that wvay.

THE W1LINESS: I have that pace, Mr. Elake.

BY ¥R. BLAKE: (Resuming)

Q If I could refer you in the middle of that page to
the statement which begins, "If a reactcr operator 1is
required to wvork,"” do you see that?

A Yes, I do.

Q Would you read that sentence, please?

R Surely. ®"If a reactcr cperator is required tc
vork in excess of eight continuous hours, he shall be
periodically relieved of primary duties at tne control board
such that periods of duty a2t the bocard do not exceed about
four hours a+ a time.”

Q ¥rs. Aamodt, were you familiar with that stateasent
in 0737 prior to your providing your prepared testimony?

A I do not believe that I examined it. It seems to
U@ very strong -- very strong evidence in support cf amy
concern about fatigue. But I am glad I -- you pcinted it
out to me, ¥r. Blake.

Q Was this one of the two which you indicated ycu

had studied?

ALDERSON REPORTING COMPANY . INC,
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A I have studied this, yes. I did not dwell on
every word, Mr. Blake, or I wouldn't be here today. I have
no secretary.
Q I am sorry?

A No research people. This is rot my primary 3Job.

MR. BLAKE: I regard that as irrelevant to my
question, Mr. Chairman. I ask that it be stricken, the
comment about the secretary and whether or not it is within
her job.

THE WITNESS: Mr. Blake, how much time --

CHAIRMAN SMITH: It would be probably better, Mrs.
Aamodt, if you do nc' make thsose superfluous remarks.

THE WITNESS. All right. I am sorry.

CHAIRMAN SMITH: And wve will strike it, Ltut it
probably would be better if you just ignored those remarks
when she does make them. It dces not add, it dces not hurt,
it just prolongs the wiole thing, the whole proceeding.

But it is better not to make those comments.

THE WITNESS: I am sorry. I will not do that. I
feel I should object. I feel that Mr. Blake is -- is not
simply questioning me but somewvhat badgering and abusing me
in the questioning.

CHAIRMAN SMITH: No, no. You might as well be

pregared, Mrs. Aamodt, because when you undertake to testify

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C 20024 (202] 554-2345



10

1

12

13

14

15

16

17

18

19

21

24

25

12,945
as a witness, as a proeyecsional, then you have to submit
yourself to rather thorough inquiry into the basis for your
professional qualifications.

THE WITNESS: Surely.
CHAIRYAN SNITH: So it is well -- it is far from

arriving at the point of badgering. Just give yocur

ansvers.
THE WITNESS: All right.
BY MR. BLAKE: (Resuming)
(®) Mrs. RAamodt, do you know the connection between

NUREG-0660 and NUREG-0737?

A Cne was a recommendation; I believe the cther
carries a little more weight. It is the 3card -- the one --
in 0737 =-- has more the adoption -- I believe those are the

ones, the suggestions that were adopted by the Cecmmission

0737.
C The suggestions?
A What is that?
Q The suggestions?
A The recommendations of NREC that were adopted by

the Commission.

c That have been adopted by the Commission?
A Yes.
Q And therefore 0737 in your view would be a

weightier dccument than 0660? Or is that not ccrrect?

ALDERSON REPORTING COMPANY, INC,
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kS At this time it has the approval of the
Ccmmission. I don't know how weighty it is. I don't think
I can decide affairs of NRCT and the Commission. That is
outside my area of expertise.

Q You would regard 0737 as havi.s Leen approved Dby
the Commission as having the same, in your view, the sane
veight as 0660, which is reccmmendations by the NRC staff?
Or are you not prepared to --

A I do not think I can comment on the internal
affairs of the Commission.

Q Okay. Referring to pace 3 --

CHAIRMAN SMITH: Yaybe I need scome help. I was
under the impresssion that the Commission had given sonme
kind of broad approval to 0660. I understand about
NUREG-0737. But -- yes, I undeic-*and that.

(Bc ' { conferring.)

CHA. AN SNITHs Oh, okay, I think that is made
clear in the abstract. I wvas vrong.

BY MR. BLAKE: (Resuming)

(o) ¥rs. Aamodt, referring toc =-- looking at page 3 of
your testimony, in the next-to-the-last paragragh, the last
three words are "in many studies.™ Tue paragraph begins,
"It would seem.”

A Yes.

Q And the last couple of words in it are “in many

ALDERSON REPORTING CCUMPANY. INC,
400 VIRGINIA AVE., SW., WASHINGTON, D <. 20024 (202) 554-2348
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studies.”™ Do you have the place?

A Yes., Yes.

Q Would you describe for me those many studies which
you are referring to here? Give me first the name and then
the author.

A That is a question that indicates, ¥r. Blake, that
you have not had even a beginning psychology course.

Q Mrs. Aamodt, would you please provide the answver
to my question?

A Yes, because -- I ar trying to say, beginning in
about 1920 Dre. Watson and D.. Hunter, under whom I studied
at Brown University, began the body of information called
"experimental psychology.” And studies are so numerous that
they would be almost as l°rge in number as the documents
that I received from NRC. Many, many studies. This has
beein a tremendous interest to psychologists, the effect of
fatigue on behavior. And to =-- to give you one or two
examples would simply be trying to show off my knowledge.
Any other psychologist would simply accept that.

Q ¥rs. Aamodt --

A That is a basic premise.

Q Nrs. Aamodt, I still have not heard the name cf a
single study and its author.

A Can you give me back my Sandia report then? I

could use some of those studies. Did that come back to me?

ALDERSON REPCRTING COMPANY. INC,
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MR. AAMODT: Yes, we have it here.

CHAIRMAN SMITH: Well ~--

¥R. BLAXKE: I take whatever source. I want tc
know what studies she is relying on here.

THE WITVNESS: Within that there are some studies
that shcvw the negative effect of fatigue on performance.
depends very, very much what the performance is as to what
the -- what the relationship hetween our hours on Jjob and
performance is. And training also is another important
variable in what -- in hov this function looks.

In a very simple -- a very simple study would e
to have someone pick the --

BY MR. BLAKE: (Resuming)

Q ¥rs. Aamodt, I asked and I will continue to try
to ask precise questions. I wvould really prefer to have

answer which is responsive to my question.

ALDERSON REPORTING COMPANY, INC,
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CHAIRYAN SNITH: Remember, Mrs. Ramodt, the
difficulty ve had.

TH

(&}

WITNESS: Yes.

CEAIRMAN SMITH: The cther day trying to get the
panei to ansver your question directly. So you should te
sympathetic now to Yr. Blake's problem. He has a plan that
he is trying to establish certain pcints he has a right to
establish, and you are required to give him direct answvers,
not argue with him.

THE WITNESS: Yes.

Well, if there vere a study -- I asked the NRC, is
there a study vhich indicates how the performance, cecntrol
roon performance is affected by fatigue. They said there
vas no such study.

CHAIRMAN SMITH: Just a moment. Isn‘'t the
question still trying to identify studies that you relied
upon? That is the question.

THE WITNES3: The studies that I relied upon are
in the body of literature of experimental psychology, and
vhether any of them specifically relate to the control room
performance in particular, they relate in general in that
all of the evidence from experimental psychology as we.l as
from our own observations are that performance alters as a
function of time on the job.

CHAIRAAN SNITH: You are explaining what the

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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wvants you to dc is identify the studies, not explain them,
not argue them, not justify your conclusions, but identify
the studies.

This is a traditional form of cross examination.

THE WITNESS: It is a similar question, though, if
there should be some fundamental principle of engineering
wvhich you would then cite in your testimony, and you would
be asked, then, what specific study brought you to know that
this specific fundamental in engineering is true. This is
just a premise in the field -- this is a theory that has
been proved in the field of psychoclogy by numerous studies.

CHAIRMAN SMITH: We understand that. You do not
have to explain further. The same guestions can very well
be put to an engineer on the stand and he might give the
same answer now which would enable Mr. Blake to ask his next
question.

MR. AAMODT: Could I talk to Mrs. ARamcdt. She is
on the witness stand.

CHAIRMAN SMITH: If yu can help her, I do not
think anyone would object.

(Mr. and Mrs. Ramodt conferring.)

THE WITNESS: Well, I did stud. *s myself on the
effect of fatigue on performance. Cne of them -as a dialing

study at the Bell Telephone lLaboratories in approximately
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1952 or *'S3, and this study showed that as a functicn of
hours of dialing, numbers of errors increased. I also 4id a
study with white rats at B3rown University in a Skinner lox,
and this was a study on the extinction of a habit and the
relationships of fatigue to that extinction =-- to the
extinction of a habit. And the results are tococ complicated
to discuss herea.

CHAIRMAN SM " "H: We are not asking the results.

THE WITNESS: But those are two studies of fatigue
in which I have participated and observed the effects of
performance cn fatigue.

BY MR. BLAKE: (Resuming)

Q Mrs. Aamodt, is it your testimony now that the
study on the wvhite rats which you did at Brown Universi‘y or
vith regard to the dialing which you did while employed Dby
Bell Telephone are the studies wvhich support your statement
here with regard to operator performance in nuclear povwer

contrel room?

A No.

Q Yes or no, is that your testimony?

A No.

Q Okay. Then do you have ancother study which ycu

wvould cite?
A Not specifically.

Q Thank you.

ALDERSON REPORTING COMPANY, INC,
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Mrs. Aamodt -~

¥R. ADLER: Mr. Chairman, ¥r. Chairman.

CHAIRMAN SMITH:s I think one of the problens
petrhaps =--

THE WITNESS: I am sorry.

MR. ADLER:s Mrs. Aamodt Jdces not have at her
fingertips the studies which might support this paragraphe.

I think she should be informed that if she has references at
home, that she be able to supplemen* her testimony with that
information as lLicensee's witnesses have been given the
opportunity to supplement their testimony when they do not
have at their fingertips the information requested by the
question.

THE WITNESS: Might I also say, before that is
ansvered, too, that let me cite some of these studies.
There is on page 3 of the Sandia Report, 1963, a Cerman
study, Halder, reported by Grandgeane, 1968, demonstrated
almost a linear decrement and a measure of attention over
five hours of a continuous, monotonous work. Here s
another one, a study which is a Svedish study reported in
Murice, 1975, page 39, and in Morrell, 1969, pages 432 to
434, where the shape of the curve of performance over hours
in the evening or swing and night or graveyard shifts
differs considerably from that of the day shift. This is

especially true according to Murice and other writers on
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shift vork, wvhen personnel operate on : ~h_uging shift
statuse.

Most authorities ascribe this fact to interruption
of strong sleep habits.

The Turnbull review also mentions the effects of
losing even one night's sleep, a possible cccurrence in
nuclear povar plants during shutdown and startup operations
fo:rcritical personnel. Experiments indicate that detecticon
of visual targets 4. eriorates markedly, choice behavior
demands more time and exhibits more error, reading rate
decreases, though comprehension does not, visual blurring
and diopia are accompanied with the beginning of
misperception, and where learning of a complex mental task
is still taking place, the increment is reduced. Longer
periods --

8Y ¥R. BLAKE: (Resuming)

Are you reading from the Sandia Report?

)

A Yes, I am.

Q Reading from page S5?

A Page S.

Q Could I ask you to take a look at the last

sentence in the top paragrapgh on that page and read that,
please, the sentence th t begins "None."™
A “None of the laboratory studies are purely

relevant to t.e situation.”
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Which situation? What are we talkin

8 I think i{f yocu will read up a little

A The rroblems in estimating the effects cf hours of
work cn the kinds of tasks found in nuclear powver plants is

that the task is not a monolithic one such as a production

task. The plant operator ordinarily has a relatively licht
task but occasionally has to rise to full vparticipation in
plant operations, reading displays, interpreting their
significance, making decisions, and taking appropriate
action. None of the laboratory type studies are truly
relevant to this situation. That is just what I have been
saying.

c drs. Pamodt, mayhe we can cut this short.

Are you awvare of any study which would support,
directly support your statement with regard tc orerator
performance and the negative effect of fatigue in the
contrtol roon?

A All of these stud. s are suggestive that there is
an effect of fatigue. Effects of fatigue are very well
established. They obviously are nct =-- nuclear plant
operators are not exempt from fatigue. The effects of
fatigue are very well established. Exactly what that
function is for nuclear pover plant perators has not Lbeen
determined, and that is what I have been saying, and you

have proved it, Mr. Blake.
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Q That is that there has not been a negative effect

of nuclear power plant ojerators established?

A dhat is thai?
Q I said ~--
A Just because it has not been established does not

mean it is not there. The effects of fatigue =- nuclear

power plant operators are not exempt from the effects of

fatigue.

Q And what is the nature of the fatigue you are
talking about for the nuclear power plant operator?

A The nature of fatigue is complex, as has been
stated.

*! Have you ever been in a nuclear power plant, ¥rs.
Aamodt?

A I have not. I have simply read about it.

Q Have you ever been in a control room?

A No, I have not.

Q Have you ever been in a simulator?

A Yes, I have.

Q n a simulator for a nuclear powver plant?

A Yes, I have.

c Would you describe that simulator, when you wvere
there?

2 Limerick, and I was there in October of this year.

Q When did the Limerick simulator begin its

ALDERSON REPORTING COMPANY, INC,
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cperations?
t I 40 not novw.
s Was it operating the day you were there?
R Qh, ves.
Q Di4 you see operators working in there?
2 . sav instructors vorking in the simulator.
¢ Instructors working in it?

The instructors demonstrated a number of scenarics
to us and ve spent about an hour in the simulator.

Q And is it this experience wvhich leads ycu now t2
extend to nuclear powver plant operators your opinion with
regard to fatigue?

A No. My opinion is not based on my knowledge cf

nuclear pover plants. It is based on my knowledge c¢f human

behaviore.
! Your knowledge of human behavior did yocu say?
A Yes. Ny studies -- my studies and work in human

behavior, and as I said, these are still human beings who
are vorking in nuclear pcwer plants, and the sane
principles, the principles of learning, retention, etc., in
experimental psychology have nc been refuted in nuclear
pover plants. These general principles hocld there as wvell
as anyplace else, just as engineering principles do hold for
any mechanical piece of apparatus.

Q So you have never been in a nuclear powver plant.

ALDERSON REPORTING COMPANY. INC,
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You are unavare of a study of nuclear power plant

operators. I[s that corcrect?

A You asked me two guestions. Which one?
Q Lat's take them one at a time. That is a £fair
observation.
I am sorry. What was the note that was passed?
MR. AANMODT: Maybe that is not proper. I

interjected. I a» sorry. WYe have dcne this very auch
together. We have read about the accident so many times
from so many stuaies that that seems to me considerably more
valuable than to have been three or four days, for exanarle,
in a nuclear pover plant. It is an inappropriate line of
gquestions.

CHAIRMAN SMITH: No, the guestions are appropriate.

MR. AAMODT: All right.

THE WITNESS: But Mr. Blake, I would not, if I
spent five days in a nuclear power plant, I would prefer to,
as Mr. Aamodt said, rely on the expertise of others. Any
person in a field that is not directly related toc his field
but who is trying to offer expert opinion in this other
field -elies on experts in that other field, and that is
what I have done. I have relied on the experts from NRC and
from your company, and the consultants that you have hired.
I have relied on their opinions in bringing my -- in making

my studies and conclusions.
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CHAIPYAN SMITH: CExcuse me. %We need a break here.

(

tm

card conferring.)

CHAIRMYAN SMITHs Cr. Little is pointing out that
Mrs. Ramodt has not claimed in the paragraph that you are
pointing to that she has studies that she refers tc relate
to the negative effect of fatigue on the performance of
nuclear power plant operators, and she is pointing cut in
her narrative testimony also that she is extending that
principle from what she knows. So I think vyou can probably
quickly establish to what extent she purports to know and
does know anyth’ng abcut performance of nuclear pover plant
operators. It can quickly be done. Just get to it.

But Dr. Little felt that you wvere =-- there was a
strav man here. You vere imputing to her something she
really is not saying.

MR. BLAKE: Dr. Little's observation is absolutely
correct. I understand the two clause difference in that one
paragraph you are referring tec. Tf it came across some
other way, then I would have misspoian.

I understand that there is 2 distinction there,
and I understand Mrs. Ramodt's testimony to have been that
she relies on other studies, laboratory studies of one sort
or another, plus an hour in the Limerick simulator.

THE WITNESS: I cannot hear you again, Mr. Blake.

BY MR. BLAKE: (Resuming)

ALDERSON REPORTING COMPANY, \NC,
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e I understand your testimsony toi be that you are
unavare of any studies regarding nuclear pcwer plant
operatore, but you rely on laboratcry studies and cne hcour

in the simulator.

A The Sandia BReport =--
Q Is that correct.
A -- had some things tc say about nuclear power

plants, both what you picked up, which had one point of
view, and others.

Now, I would have to really read through it
again. There was nothing that wvas sc strong that I would
have used it, even though it would have helped my case,
because I did not feel that -- I don‘'t feel ~- I thought
that the gquestion should be left open in fairness to the
safety of your plant and cur lives, that the question should
be left open to be resolved, that there was no resolve that
vould satisfy mse as a scientist.

There are studies, but that does not mean that ve
have the ansver, and there are more than that in here, but
to me, that vould discredit me ac au expert withess, tc draw
on studies that had ~-- that had drawvn conclusions on a
restricted group of -- restricted amount of evidence, and I
am sure T could have found you many studies to prove that
all of the functions in the control room, taking them one Py

one, were subject to fatigue, but whether that would say
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anything more than is said by Jjust referring generally to
the known fact that fatigue dces affect behavicr and
therefore control room tehavior, and that ve dc not have all
the ansvers, that is what I am pointing to.

8} ¥rs. Aamodt, let me see if we can get to the
application. Is it nov =-=- correct me if I aa wrong =-=- is it
nov your testimony that these studies may or may nct apply
to nuclear power plant operators but that you have nhot as a
scientist satisfied yourself.

(Pause)

A That the studies may or may not apply. All
studies apply in that they are all about people, and pecple
are involved, but how to interpret them in relationship to
nuclear pover plant, the contrcl room operator would be
difficult to do, and so I d4id not try.

You can prove your case with anything if you do
not have efficacy. If you are trying to =-- it is easy for a
scientist to bring forth that which proves his case and
vithhold that which does not. I simply am posing the
problems which is indicated by the body of knovledge of
psychology and saying don't we need tc know the answers to

these gquestionse.

ALDERSON REPORTING COMPANY, INC.
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Q Prs. Ramodt, if I could refer you to page four of
your testimony, where you refer in the first paragraph under
*Training on Simulator,” that is nct an exact replica in the
last line in the paragraph, tc Cakx Ridge Laboratories first,
and then second, to the review committee.

A Yes, I see that.

Q The entire sentence suggests that -- that a number
of hours of recommended simulator time or a number cf hours
of recommended simulator time or a number of hours cof
simulator time have been recommended by Oak Ridge
Laboratories.

Can you give me a citation for that?

A From vhat I understood in cross questioning the
other day -~

Q Or a reference.

A That 1000 hours per six units vas equal to 26
hours per crev. Now, I am accepting that-

"R. JORDAN: It seeams, if I remember right, wve
dec Jed that that was TVA recommendation rather than Oak
Ridge.

WITNESS AANODT: Oh, I am sorry. Is that the
problem? Yes. It is TVA.

BY MR. BLAXE: (Resuming)

Q This is the Dr. Johnson recommendation from TVA?

A Yes.

ALDERSON REPORTING COMPANY. INC,
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CHAIRYAN SNITH: 1Is that a correction in your
testinmony?

WITNESS BANMODPT: Yes, TVA in two places.

CHAIRMAN SYITH: I see one place in the last
line., Where is the other place?

WITNESS AAMODPT: The other one is in the first
paragraph under -- the last line, first paragrapgh, last line
of the page.

CHAIRMAN SNITH: Simply substitute TVA?

WITNESS AAMODT: TVA Laboratories.

BY MR. BLAKE: (Resusming)

Q Is the basis for that statement or reference to
vhat is nov TVA, the statemen*® in the CARP report?

A In the Review Committee's report, yes.

Q And it is your testimony that ve fall far short of
Dr. Johnson's recommended hcurs on the simulator?

L) And others, ves.

e Let me stick just with Or. Johnson or with the TV2
recommendation at the moment. Is it your testimony now that
ve fall far short in use of the simulatcr from the
recommended number of hours?

A As I understand the hours they recommend and the
hours that the operators had directly in use of the
simulator, yes.

Q De you recall asking these gquestions of Dr.

ALDERSON REPORTING COMPANY INC,
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Christensen on several occasions going through the hcurs?

A I remember the amount of confusion we had on the
subject, and I wvorked it out several times myself.

Q It vas =-=- it is my recollection, and I would ask
whether or not you recall this as well, that Dr. Christensen
testified first with regard to the first -- wvell, he
testified that TVA wvas involved in twvo respects; first, with
their use of their simulator and how long they use it, and
that with a minimum in my recollection of two wveeks, and
there vas a recommendation by Dr. Johnson of TVA, and that
vas vhere we got into the $1,000 to $1,500 business.

We wvent through the arithmetic.

A Dr. Johnson evidently recommended two weeks, which
vould be ~--

Q Okay.

A I would assume eighty hours, forty hour weeks. I
understood that the Met Ed personnel had 16 hours of
actually on the simsulator, and four hours in TNI-2 events,
wvhich would be 20 hours.

Q I --well, it is your testimony now that Dr.
Johnson vas recommending a minimum of more hours on the
simulator than what ve nov use. Is that correct?

A Yes.

Q Okay. What was your understanding of what we now

do?
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B I understand that there are four and a half days
spent in Lynchburg, Virginia, and that four hour gperiocds are
spent on the simulator, and that in addition to that, the
personnel had focur hours specifically on TNI-2 events.

¢ Now, is that the nature of the simulater training
in the OABRP program that you are referring to?

B That is vhat I understocod.

Q Are you also familiar with the requalification
training prograam?

L) I have looked at that. I believe that there is
again the same cne-veek or 16 hours on the simulator.

e Yes. Now, are you familiar as well with initial
operator training and the requirements for training on the
simulator that initial candidates for licensing go through?

A I understand that is one wveek again on the
simulator.

Q Nowv, as to the second portion, the FReview

Committee -- the number ¢f hours recommended by the Review

Committee ~--

A The Review Committee -~
Q Where did theose hours come from?
A Seemed to be pointing to the disparity between TV2

recommendations and others' recommendations, and in pointing
to that disparity, seemed to be recommending that more use

be given on the simulator.
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They also had a whole section on the siaulater,
and using == having a £full pack at the siamulater, and it
seemed that -- that there was a great deal of emphasis on
simulator -- what simulator training could dc.
®) Where in the CARP report are the number of hours

of simulator training that is recommended Dy the Review

Committee -~ where is that set cut?

A How many hours they recommended?
A Not specifically. There is an imprecision in nmy

testinony there, if that is what you vere pointing out.

Q And the number of hours for Cak Ridge Laboratories
that you were referring to in your testimony is the 1,000 to
1,500 figure?

A The 1,000 to 1,500 was TVA's as well as the two
veeks. Those vere all recommendaticns that emanated from
TVA, doth tvo weeks and 1,000 to 1,500 hours. Those vere
considered minimuas, the 1,000 to 1,500. The twc veeks was
considered evidently more appropriate and then others
recommended as much as six or seven wveeks.

Q Mrs. Aamodt, let me refer ycu to the CAEP Review
Committee Report. Do you have a copy?

1 Yes, T do.

Q It is on page 99, the language about the simulator

hours.
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A Page 297

0 No, 59.

A Ninety-nine. Yes, yes.

» It is the second paragraph £from the top.

A Yes.

Q The first sentence is the one that refers to the

two weeks.

L) That is right.

Q Do you recall what Dr. Christensen's testisony
vith regard to that two veeks, that that wvas a factual
statement by Dr. Johnson of what TVA does, or is it your
recollection the vay he testified was that that wvas a
recommendation?

A I would prefer tc answer on the basis of wvhat is
said here, rather than wvhat Dr. Christensen said, lrecause
there were so many things said. I really do nct resember
exactly what Dr. Christensen said.

Q Do you recall that Dr. Christensen wvas an author

of this report and in faect, authored this very section?

A Yes, and ~--
Q Okay. Why den't you give me your ==
A Dr. Christensen had a great deal of trcouble Just

figuring out what this =meant.
Q I¢ you would give me your interpretation then of

those tvo sentences, the first one then with the tvo veeks,

ALDERSON REPORTING COMPANY . INC.
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the next one with -~
A Well, what I understocod vas that the 1,000 anits
vould mean that if you had 1,000 hours, would mean with six
nuclear units that ycu would have six divided ianto that -- I
think that comes cut to something like 166, and that would
be 1,166.

Then the next step ~-- I am not =-- I have to take
on faith, wvhich is that when you divide that by the nuaber
of crevs, and that I have -- vas planning to try to find out
a little bit more about dbefore putting in ay £ir ‘ings of
fact, but if it is true that you divide among the nuamber of
crevs, that wvould not seem to me like a legitimate way to do
it because some plants run on five crevs and some run on six
crevs.

So does it mean that if you have five crews, they
need less simulator training? I mean, more simulator
training than if you have six crevws? £So this is certainly
imsprecise, vhether it means that there should be 166 hours
for all of the cperators in that unit, or vhether it means
that you can divide that by the number of crewvs and then you
are down to 26 crews -- 26 hours.

That is 16 and 4 are 20, Now, 26 hours was the
ainimum, and if you take the other end of that, 1,500, that
is half again as much, and that brings you up tc 38 hours,

and they received 20, which is half that amcunt.
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The Yet Fd people received half that number on the

sisulator since the TNI-2 accident.

e That is what your understanding of that statement
is, or you still need to check further?

B Well, remember, I aam taking that on the basis that
it is correct t¢c divide the 166 hours by the nualer of
shifts. There seeamed to be some clcudiness and perhaps ycu
vould explain to me, Er. 3lake, hovw that is reasonable that
if you have five shifts, they have acre training on the
siasulator, and if you have si-. shifts, they have lecs, and
if you have four shifts, they would have even 3ore.

We could -- I do not know. Maybe you could
explain that to me. I do nct understand that, Dut even
dividing it again by the number of shifts, we still have 26
hours on the lov side and 38 on the high side, and MI -- is
that wvhat you vanted to know?

(» What I vas trying to get was your interpretation
of that language.

4 My interpretation is based on Dr. Christensen's

instructions of how to figure that out.

e Okay.

A ¥y interpretaticn »f Dr. Christens¢n’s
instructions.

Q Okay. On page four of your testimony, you also

refer to the limerick =-- I guess you do not actually refer

ALDERSON REPORTING COMPANY, INC.
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to it. You refer to Philadelphia Electric's replica and
Pennsylvania Powver and light's replica.

A Yes.

e Tell me about how you == hew you becanme familiar
with those twvo tcimulators.

Ll This one T just read about in the newspaper. I
vas particularly interested because I had the contention in
on training and testing.

Q You also indicated betfore that you also spent some
time at one of these two simulators.

A At the Limerick simulator. I spent all day at the
plant and about an hour at the simulator.

Q And during the time you were there at the Limerick
simulator, instructors went through and shoved you how they
vorked?

A Yes, they did.

Q And with respect tc the other simulator, your
knowledge comes from this press clipping, vhich is
Attachment 1 to your testimonye.

A It was no kanovledge of the simulator I wvas after;
it was knovledge of an analysis of the simulator made by the
people who used the simulator. I was not attempting to
acgquaint myself with the simulator, but attempting to
acquaint myself with analysis that the people who worked

with the simulator made of it, the instructor, Gary
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Merrill, who is mentioned there and Taulsen, what they said
about i*. Since they were wvworking with it, their
impressions were important toc me.
(Pause.)

Q On page seven of your testimony, you refer to Jjust
above wvhere the gquote appears, you refer to IE circular
80-02, and you have now made that an attachment to your
testimony, page one of 80-02. Have you read the entire
circular, including page twc?

A Yes.

Do you have a copy there of page tvo?

Q
A Yes, I do.
Q

Looking for the moment at your testimony on page
seven, on the bottom paragraph on that page, is that a
quote? Does that purport to be a gquote from IE circular
80-02, or is that your testimony?
A You mean the one that begins, "The proper length
of shift"?
¢ Yes.
A That is ay own.
Q That is not a quote?
A No.
(Pause.)
Q Turning for a minute to 80-02, do you have that
there, the paragraph which you cited from it, gquoted from
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it? Where dces that appear in IE circular 80-0C2, at the
end, the beginning, the aiidle?

3

‘4
(Al

is their opening paragrarch.

CHAIRMAN SMITH: What vas the answver?

WITNESS AANODT: The opening paragraph, the first
paragraph.

BY MR. BLAKE: (Resuming)

g And based on what that paragraph says, did NEC do
anything about the problem asscciated with fatigue or the
subject of fatigue or the subject of length of shifts?

A Froam the recossendations and my experience as a
psychologist, I vould say that the recommendations did not
follov from the‘titst paraaraph.

Q That is wvhat NEC in that circular determined to deo
vith regard to limitations on hours tc be worked -- did not
follow from the paragraph which you have quoted?

A That is right.

CHAIRMAN SMITH: As I read this testimony, I
thought that there were twoc gquoted paragraphs because there
are two paragraph that vere single-spaced. Did you just ==

4ITNESS AAMODT: That was a mistake in typing. I
am sorry. I just did not change the typewriter there. That
should have been double-spaced. I am sorry. I see that.

(Board conferring.)

CHAIRNAN SNITH: Well, so I think that I will

ALDERSON REPORTING COMPANY INC,
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1 emphasize that -- the quotes on the copy?

2 WITNESS AAMCDT: VYes, that is all rizht.
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BY MR, BLAKE: (Resuming)

c Focusing on the last page there, irs. Aamcdt, the
last paragraph cn that same page, “he prorer lencth of shift
with regard to the Navy's standards €for shifts and lenqgths

of shifts, what is your -- wvhat is the basis for your
knowledge of Navy shift lengths?

A Simply -- and I may be incorrect on that. It
appears to me that I have a bias as to six hours, and that
perhaps an interrogatory =-- ansver to interrcgatory came
that they vere four hours. I do not recall that completely.

I knov that in relation tc the recommendations of
NRC that they wvere much shorter, and that was the point that
vas attempting to be made here.

Are they -- am I correct, Mr. Blake, that they are
four -- six hours or are they four hours?

Q I am asking for the basis for your testimony here.

A Oh, ° at may be an error thac I have made.

It seems that | have =-- that may that =-- have that mind set
that the Navy shift wvas six hcurs.

Now, it seemed as though some information canme
later from the NRC indicating that it wvas fo&t hours, but I
am not -- my recall on that is not clear.

The peint -- the diffaerence is what I am clinging
to, that they are much shorter.

Q That is, they have to work less hours a day than

ALDERSON REFORTING COMPANY. INC,
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the eight-hour shift would imply in a commercial plant.

A They worked less hcurs, yes.

| Lo you know what they do cn a Navy shift after the
six-hour wvatch?

A I understand from NRC that they have other duties.

Q Do you know whether or not those would entail more
than tvo hours or less than two hours, or would that be
important to ycu?

R This is == it would if I were making the study,
but not -- not being in a position to make that kind of
study, I simply am taking as all scientists do -- gecing for
the hunch ‘hat this =-- that this is an area where there has
been a gooc safety record.

T o committees have called Admiral Rickover .n to
get his opinions, his hunches as to wvhy the Navy program wvas
a safe program -- was a safe program. He said -- I remember
some of his testimony, that it is not one thing. It is many
things.

I wvas looking at one of these many things. That
vas differnt than the things that were happening in the
coamercial nuclear pover plants, and this thing being in my
area of expertise, fatigue.

I entered it here as a -- the principle that they
vorked fewer hours. Now, whether they worked four hcurs or

six hours or what they were followed with, I am not totally
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certain of.
They were fewer hours than wvas worked =-- than is

the standard shift ir a nuclear reger plant.

Q That is they were on shif¢t for fewer hours?
A That is right.
Q Is your understanding. Mrs. Aamcdt, have ycu been

to the BEW simulator?

A No.

Q Have you been to the training facilities at Three
Nile Island?

A No.

Q Are you familiar with -- have you met, talked
vith, intervieved or ntherwvise familiarized yourself with
the instructors involved ir the training programs for Three
Mile Island operators?

A I attempted to do some interviewing, but my
request vas not stated in terms that were within -- within
the rules of the proceeding, and I -~

Q You asked to interviev the instructors?

A I asked to interview personnel, and I planned to
interview them about instructors.

Q Have you ever met, interviewed or otherwise
familiarized yourself with any of the instructors at Three
Mile Island?

A Noe.

ALDERSON REPORTING COMPANY, INC,
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c Have you reviewved any of “he course curricula?
A Yo.
Q Yave you ~- did you say you have nct been to any

cf the facilities?

A What facilities?
o] The training facilities at Three Mile Island?
A No. When you say, did you familiarize yourself

vith any of the instructors or their abilities, T
familiarized myself with the report of the instructors, the
facilities, that those vho have the time and the work -~
vere hired to do that job made. :

These people wvere in a position to write about the
facilities and the instructors in -- from their areas of
expertise, and I acceptnrd that and read their reviewv zund
drew my conclusions from their review.

Q That is the CARP reviewv committee?

A Yes, and I found some of their conclusions to be
in error.

Q Well, let's turn to that. ©$n pages ~- on page one
of your testimony, you referred in the next to the last
paragraph to the conclusicns of the committee. Is your
reference there actually to the abstract, which arpears at
the becinning of the Committee's document?

B The abstract I believe said that, yes.

Q Would you refer to page 141 of the Committee's

ALDERSON REPORTING COMPANY, INC,
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report?
A “here do I refer to page 1817
Q In the OAR? Zeview Committee repcrte. I s=say, would

you ncw turn to page 1417

A Oh, would I turn to 141?

Q Were you avare of this page in the Conmittee's
report?

A Yes.

C And vere you avare that this page included the

conclusions of ti » Committee?

A You made changes and gave us this page after my
testimony wvas prepared.

Q I see. I think the record will speak for itself
vith respect to the change, but there wvas a typographical
change made by inserting one line, the next to the bottonm.

A I have both pages here.

Q Yes. You might take a moment and read through
those and see if I have described accurately the nature of
the change.

(Counsel handing document to witness.)
(Witness reviewving document.)

A I am ready, Mr. Blake, if you are.

Q The guestion wvas, were you awvare of <hat
conclusion -- those conclusions? Are you familiar with that

section of the cornclusions? Are you familiar with that

ALDERSON REPORTING COMPANY, INC,
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section in the CARP Review Commjittee

-

b Yes, I am avare cf

Are you avare that
the Coamittee?
A I am avare that Dr. Gardner indicated that

he both agreed with scme and not with all.

C I think the record will show that your

g8 recollection is incorrect in that he did nct disagree with
9 any. There were some that he did not feel in view of nis
10 expertise, that he would be able to independently suppert.
11 Is that ycur recollection, or is it the recollecticn that

12 Dr. Gaidner said he disagreed with scme?

13 B He could not support all cof those conclusions?

14 e Could not?

15 A Could not support all of theam.

18 Q Okay. And is it ycur recollectiom that the -- is

47 it your understanding that these are the conclusions of the
18 collective committee?
19 R They ‘are, but perhaps ycur interpretatica is

20 different of them than mine is.

21 (Pause.)

22 Q Let me refer you to page twe.

23 ¥R. AANODT: Mr. Chairmsan, before ve leave that, I
24 think ¥r. Blake asked a gquestion about the alstract lLefore
25 that wvas never ansvered.
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¥r. Plake asked my wife that related to the
abstract of the report. I wondered if it did. We did not
hear an answer.

¥R, 2LRXE: I think the record will show an
ansver. She said yes, it was from the abstract.

¥R. AAMODT: I recall she said she did not
remember.

WITNESS AANMCDT: The abstract and the conclusions
do not anree.

CHAIRYAN SMITH: - I do not knov what the issue is.
I remembered her saving that that wvas from the abstract. In
any event, they can be -- it can be determined withocut
confusion.

It does seem to be language taken from the
abstract. We are referring now to page one of the testismony.

WITNESS AAMODT: Yes. The abstract talks about
the -- that the program preparing the NRC reactor operators
for taking the examination =-- the conclusions indicate that
the program has provided them with training and educaticn
for safe and reliable operation of TNI-1, and those are two
different thingse.

CHAIRYAN SNITH: I do not understand what the
issue is between the parties.

MR. BLAKEs: I have no issue. Mr. Aamodt raised

the question, whether or not she has given an answver.

ALDERSON REPORTING COMPANY, INC,
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1 MR. AANODT: The reason I raised that is that this
2 is a statement from the abstract and nct the cenclusions.
3 The abstract addresses actually a different step than 4c the
4 conclusions, and my vwife drew from that.
- CHAIRMAN SMITHs I think that that wvas wvell
6 established.
7 BY MR. BLAKE: (Resuming)
8 ¢ ¥rs. lamodt, referring to page two of your
9 testimony, just prior to the listing at the bcttom of the
10 page of A, B and C, the statement appears -- your statement
19 is that the Committee considers sore of these changes as

12 needed pricr to restart. Do you see that?

13 A Yes.

14 < It is the sentence right above.

15 A I see it.

18 Q What is your reference for that?

17 A Page 24. I believe that is of the human factcrs.

18 It is Section C, as I remember.

19 (Pause.)

20 Maybe it isn't. Page 27.

21 Q You say in the human factors report, C-247

22 A Perhaps it is 27, page 27.

23 (Pause.)

2 Are you avare of those changes, Mr. Blake, or

25 where they appear?
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Q I anm asking for the basis of your statement that
the Cecmmittee ccnsidered scme ¢f these --
: I have obvicusly made a typing error because those
-= T took those directly. They are directly out ¢f the =--
one of the documents of this hearing, and -~
g I can help you in that regard. The specific

listing I can find and have seen. My guestion goes tc the

Committee considering some cf these changes needed prior to

restarct.
A Here they are. It is on page 24 in the first
section.
c Yes.
CHAIRMAN SMITH: As I understand the guestion, is

it you find the listing in the human factors document and
you do not know wvhether the OARP Review Committee makes
those -- is that the point?

MR, BLAKE: I do not know whether it is the CARP
or what the basis is.

WITNESS AANODT: This is the review of the Three
Mile Island Unit 1 control room from a human factors
viewpoint céllittoo. This was, I believe, Dr. Sheridan and
Dr. Christensen and others.

DR. LITTLE: I think that list is on page 24 of
Section 3, the list of the carpeting and lighting and so on.

MR. BLAKE: Pight.

ALDERSON REPORTING COMPA™NY INC.
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WITNESS AAMODT: This is on page 24 of the first
Section 3. That is right, Pr. Little, yes, 2t of Zecticn 2,
and it wvas the review committee of ..at particular rody of
information.

MR. BLAKE: I have a listing. I have no problem
vith the listing and finding it.

BY MR. BLAKE: (Resuming)

Q My question goes, the Committee considered some of
these changes as needed prior to restart. Your testimony =--

B Not considered prior to restart -- is not
considered crucial to plant safety and reliability.

Q Wait. I may have missed -- I'm looking at your
testimony on page two, the bottom paragraph.

A Yes.

Q The second sentence, which on my copy reads, "The
Committee considers some of these changes as needed prior to
restart.”

A However, others are not considered crucial to
plant safety or reliability, and they are -- I anm
considering the ones that are not considered crucial.

Q And my gquestiocn goes tc your statement, the
Committee considers some of these changes as needed prior tc
restart. I am asking for the basis for that statement c?
your testimonye.

A This entire book outlines the changes they

ALDERSON REPORTING COMPANY . INC,
400 VIRGINIA AVE., S W, WASHINGTON, D C. 20724 (202) 554-2345




10

11

12

13

14

15

16

17

18

19

21

S

8

24

12,983
considered needed pricor to restart. These particular £ive
changes wverz considered not needed prior tc restart, not
crucial. It says right underneath them that ncne of the
above is considered crucial.

All the others -~ there are many others. I did
not list all the ones that vere considered. They vere not
in my area of interest. They had been recommended by people
vho knew that they felt that they vere needed and presumably
vould be adopted.

These vere considered not crucial to restart, and
in examining them T felt that again, the element of fatigue
vas being overlooked as a critical element in the control
room because all of those factors affect the fatigue of the
operator.

CHAIRYAN SMITH:; Mr. Blake, I do not think I
understand your gquesticn either. Could you rephrase it or
readdress it? First there was confusion as toc the
antecedent, wvho they are. Now, ve understand wvhat “they
are” it refers to, those which are not considered crucial.

Now, vhat survives cf your question?

ALDERSON REPORTING COMPANY . INC.
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¥R. BLAKE; My question has beens Which are the
changes which :irs. 2amodt believes the committee considered
to te needed pricr tc restart, and the tasis for that
statement.

THE WITYESS: You mean you wvant me to begin at the
beginning of this book and read through all the changes they
say are needed for restart?

BY MR. BLAKE: (Resuming)

Q I would like to have you point to one which they

say they recommend shculd be done prior to restart.

B Just one?
Q Just one.
A The way the tags vere put on the control panels,

the lights.

Q Where?

A The color of a light, the blue lights wvere
difficult to see. There are many, many changes.

Q Which the committee -- did the committee indicate

that those were needed prior to restart?

A Did they indicate that they were needed?
Q Yes. Prior to restart.
A Somevhere. Somewhere, yes. And Met Ed had

indicated in a bulletin that vas just sent out which ones
that they would consider needed prior to restart, 0752. You

vant me to have analyzed all the changes that wvere
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though that is reqguiring a great deal.

But you think tecause I said that the committee
considers some of these changes as needed prior to restart
-- well, I am sure that there is at least one change that
vas needed prior to restart. So that =-- is that not true?
Do you vant me to give you specifically which ones that I
have knowvledge of?

CHAIRMAN SMITH: ¥r. Blake, can't ycu be more
helpful? Apparently, you are not talking about specific
changes; you are probably going to point someplace in this
report vhere the committee says that none of these are
required for restart or you are going to challenge her to
point out in the report where they say that they are
necessary or crucial for restart. That is where you are
going. But it seems to me this is taking an avfully long
time tc get there.

MR. BLAKE: Well, I --

CHAIRMAN SMITH: You allow her tc go on and on and
on about mazybe this, maybe that. What are we getting to?

MR. BLAKE: Y¥r. Smith, I thcught my questicn wvas
pretty straightforvard: What is the basis for her testimony
that some of these are needed prior to restart?

CHAIRMAN SNITH: B2ut che does not understand the

thrust of your guestion, because she said certainly there
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are some there, then she mentions several of them., I know

what is going to happen. 2t the end of all this line cf
talk back and forth, we ars toing to come to 2 point where
either she cannot find a place in the repcrt where they are
necessary for restart, or you are going to find a place in
the report where thay say that nothing is necessary befcre
restart. That is wvhere it is going to come out.

DR. LITTLE: I believe the thrust was that she wvas
interested in the ones that vere specifically not listed as
heing crucial, that she thought misht be crucial.

“HAIRMAN SNITH: Yes.

DE. LITTLE: I don't knowv whether that will help
get where you want to goe.

MRE. BLAKE: I understand, but the reason she makes
the poiﬁt is she says scme they say are necessary for
restart, and then she says but they did not pay attenticon tc
sine which I regard as important. And I am going to make
the point that they did not do that. As to the first, she
is vrong. And as to the second, she is going to turn cut to
be wronge.

CHAIRYAN SMITH: Ckay. We are not getting there
in any efficient way at all.

THE WITNESS: Am I incorrect in assuming that
there vere some changes that vere required as needed to

restart? You mean there are no changes that are required
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1 for restart?

2 3Y ¥R, BLAXE: (Sesuming)

¥rs. Aamodt, my guestion is =--

w
L)

4 MR. BTAXKE: Mr. Chairman, I may have tc interrupt
5 some of her answers. The Poard wvwill have to get on me if I
g am being too abrupt in my guestioning. I will try tOo nake
7 it more crisp and expect the ansvers to be more crisp.

8 BY MR. BLAKEs (Resuming)

9 Q Mrs. Aamodc, I refer you to page 2 of your

10 testimecny, the bottom paragraph, the statement which says
11 "The committee considers some of these changes as needed

12 prior to restart.” Is the committee you are referring to
13 there the Human Factors Review Committee?

14 A That is right, yes.

1§ (# Aund does your knowledge of wvhat that committee

18 considered important or necessary prior to restart or not
17 come from their report”

18 A Not directly. It comes from the kinds of things
19 that we have heard in this -- in this hearing.

20 Q You mean you have, aside from the report, you have
21 listened to gentlemen testify that there are sonme changes
22 hecessary prior to restart?

23 A I have heard some testimuny one day vhen ve were
24 here by the -- Dr. Sheridan, Dr. Christensen, and others.

25 The -- T have also in reading throngh the CARP have seen
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that =~ that 'the -~ there vas scme discussion there cf the
contrcl roos,

s, ¥rs. 2axo0dt, there may te discussions =--

2 There was discussion and suggestions ¢of things
that should be sade. I read the Kemeny BReport, the Essex
Coamittee reports. They all had indicated that thare vere
major changes that vere needed in the cont:ol rcoa prior te
restart.

I 3usct simply cannot isagine that if this
coanittee vas a valid cceaittee, that there would have leen
no changes that they would have made prior to restart. That
vas an assusption on my part, that since it vas so strongly
recoamended and humsan-factors crganizations vere eaployed to
find out what changes there wer2 that vere needed and the
consensus cf all the coamittees was that the control rcom
vas not engineered according to good human engineering
principles, that I vould have assumed from that that thare
vere many changes that vere needed prior to restart.

o] Did you assume that is wvhat the committee
considered?

B I sure did.

MR. AAMODT: May wvwe have a fewv minutes tcgether?

I think you are running ahead of wvhere ay vife is keeping up
to you.

(Mr., and ¥rs. Aamodt conferring.)
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MR. AAMODT: Just a minute, ¥r, Chairman. Yrs.
RAamodt will answer responsively.

(Witness reviewing document.)

CHAIRMAN SMITH: Well, perhaps if you had a basis
for the statement, perhaps overnight you can lock for it and
come back tomorrow and identify it. PBecause rather than try
to do it under the pressure you must feel, it would be -~

THE WITNESS: I wvanted to say, Mr. Smith, that it
says here in the outline that is in the front of this report
that the report summarizes the findings of a detailed
engineering review of the TMI Unit 1 control rocm design and
recommends improvements based upon these findings. Now ~--

CHAIRNAN SMITH: D¢ you understand the point Mr.
élakc is trying to make? If his point is valid, say it. If
you don't know if it is valid, take time. If you know it is
not valid,. give reasons for it.

THE WITNESS: I certainly would like to have the
time to examine whether the ccmmittee did indeed to make
recommemdations. If they didn't, I will cry.

CHAIRMAN SNITH: That will not be necessary. You
can simply say that you cannot support it.

But why don't you go on to another guestion; then
ve will come dack to this one, ¥r. Blake, tomorrow, to see
if she did have a basis for the statement.

MR. BLAKE: That would be fine with me. I would
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like to avoid as well the other gquestions which would

"

9llow, depending on where we come out on this one.

(Fause.)

CHAIZMAN SMITH: Are ycu then down tc Item Rcman
numeral III?

¥R. BLAKE: I would like to go to 1V,

CHAIRMAN SMITH: 1IV?

MR. BLAKE: Yes.

BY ¥R. BLAKE: (Sesuming)

Q ¥rs. Aamodt, I refer you toc page 5 of your
testimony.

CHAIRMAN SMITH: Could I make an observation? It
seems to me that when you have a cross examination cf
soneone vho is not familiar with litigation and cross
examination standards, that it might be much more preductive
if you would just explain to Mrs. Aamodt just what bothers
you about a statement that she makes, and if she has mnade
the statement in error, well, maybe she will recognize
that. If she has a basis for it, maybe she will get right
to it. But I think she has a tendency to take the guestions
that you make with a preconceived idea of what she already
thinks about it and not listen to .t very carefully.

We have the same situation in reverse the other
day wvhen NMrs. lamodit was not communicating to the witnesses

wvhat she was trying toc achieve by her questicning. But I

ALDERSON REPORTING COMPANY, INC,
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think she wvent off on a tangent there when you asked her to
name one recommendation. Ycu know, she did not perceive the
thrust of what yocu wsre getting at.

MR. BLAKE: VNo, no« In fact, the recommendations,
the cites to Hogovin and what not, which all looked to Unit

2's control room, are hardly applicable to the restart of

Unit 1.
CYAIRMAN SMITH: All right. Okavy.
BY ¥R. BLAKE: (Resuming)
Q Mrs. Aamodt, the next line of questions that I

have are with regard to -- relate to the accreditation
business. And they all -- all of your testimony and the
problems you would find with trying to compare TNI-1's
training curriculum and facilities and the individuals
involved in it all stem from a comparison which you would
have us make for the university and the standards employed
by a university. They all again -- I will go back to the
first sentence in your testimony under this section, which
is: "The review committee engaged by the Licensee to study
the OARP was directed to apply standards used to accredit
engineering schecols.”

A Yes.

Q What is the dasis of your opinion that they were
directed to apply the standards used as opposed to -- let me

stop there. Is it your understanding that they were told to

ALDERSON REPORTING COMPANY_ INC,
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apply the standards used to accredit engineering schools?

R 1ese.

Q Do you know whether they did? Is it ncw your
understanding that they did use the standards used to
accredit engineering schools?

A They used the -- they used -- it is at the back of
the CARP, what they used. They used the --

Q Did they use --

A The outline, the outline, the areas which are
looked at in engineering schcols, they looked at, which are
the areas of faculty, facility, teachiny format, materials,
and so forth.

Q So isn't it fair to say that wvhat they did wvas
employ as a model what you : ,uld look at and what ycu would
use if you were trying to accredit an engineering school;

they used that same model and the same criteria --

A That wvas all right. Yes.

C -- when -- in assessing the TMI operating progran
A That is right.

c -=- training program?

A Yes.

Q But did they apply the standards or just use the

model to determine what particular criteria they ought to

look at, such as facilities, faculty, teaching format?

ALDERSON AEPORTING COMPANY, INC,
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1 El They used a model.
2 » Well, is the protlem that you have and then list
3 in your testimony regarding faculty and facilities and
4 teaching format, et cetera, are those shortcomings which you
5 see had they applied the standards which would be used in a
6 university or an engineering school?
7 R No. Within the framework of a nuclear training
g8 program, just applying the model, they found deficiencies.
9 Q Let me go down through a couple of them. The
10 faculty, nondegreed instructors. Is it your understanding
11 that that committee suggested that all the instructors
12 needed to be degreed?
13 A Well, reading wvhat has been put together in this
14 hearing, it appears that it is nov necessary for an STA with
15 a degree to be in the control room. So that it would seenm
16 that those who are teaching those who are to be in the
47 control room making decisions should also at least have a
18 degree.
19 Q I= it your view that all the instructors in the
20 TMI training program should have degrees?
21 A Yes -- if indeed a decision needs to be made DY
22 someone -- someone with a degree is needed for technical
23 expertise in the control room and this schcol is teaching
24 technical expertise, I would assume that those that wvere

25 teaching it should at least have as high a degree as those

ALDERSON REPORTING COMPANY, INC,
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that woculd be called upon to use it.

-

G I will repeat my guestion for the third time: Is

r

it your position that all the instructers in the TNI
training program need to be degreed?

A I would not be able to make that judgment. I made
it from -- I made inferences from what other =-- others'
judgment within this and from the material that wvas
presented.

MR. AANODT: My vife makes -- Mr. Chairman, my

vife does not make any such =-- she does not drawv a

conclusion there. She simply states inadequacies.

CHAIRMAN SMITH: That is what Nr. Blake is
establishing.
MR. AAMODT: She has not attempted to draw a
conclusion.
BY MR. BLAKE: (Resuming)
Q Mrs. Aamodt, are these shortcomings which you have
described here your understanding of what the OARP review

committee cited as shortcomings in the training program?

ALDERSON +EPORTING COMPANY, INC,
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A They were all within the review.

g This is just your uncderstanding of information

wilch is included in the QAEP Seview Committee report.

A Yes., It was there either in statement or in
tables.
Q So there is none of your opinion in this.
A No.
MR. AAMODT: There is clearly a misunderstanding
betwveen the two parties on this one.

THE WITNESS: It is may -- I would say they are my
conclusions from my analysis of their analysis.

MR. AAMODT: That is right.

THE WITNESS: I made an analysis of their analysis
to see whether their conclusions followed from their
analysis toc see wvhether the bases on which they made their
analysis wvere valid. And the one table that I have included
in my testimony is an indication that those analyses vere
i.¢alid. And I made my own opinion based on the -- my
analysis of their analysis, that their analysis should not
have led them to the conclusicns that they made.

¥R. AAMODT: Which incidentally is precisely what
she said here.

I say ¥rs. MAamodt stated there are several
detractions from the Committee's conclusions. Here they are.

CHAIRMAN SMITH: Well, she goes on to characterize

ALDERSON REPORTING COMPANY, INC.
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them as major faults. They would appear *2o be major faults.

g —
T1HE WilHN

14}

SS: Well, those are according t< the
model of accreditation =-- the facilities, the faculty, the
teaching format, all vere to =-- those were the things =--
those were the main items to be considered.

CHAIRMAN SNITH: So these are not major faults in
your assessment of it. As you pointed out, to the extent
that they fall short of the model, you have termed thenm
ma jor faults.

THE JITNESS: Well, for instance, the facilities
will be replaced, so obviously that vas major.

CHAIRMAN SNITH: Well, we are just trying to =--

THE WITNESS: The NRC ~--

CHAIRMAN SMITH: To follow through on Mr. Aamodt's
observations about your testimony. Who is saying these are
ma jor faults, you or -- somebody is telling me this from
this written transcript.

(Mr. and Mrs. Aamodt conferring.)

THE WITNESS: I cannot put words in the mouth of
the Committee. I am simply restating their wvords. They say
the trailers wvere inadequate and not conducive to learning.
They say the instructors were non-degreed and scme did not
-- had not passed NRC licensing.

For them to have mentioned that would appear -- he

would not mention like that they all had moustaches or blond

ALDERSON REPORTING CCMPANY. iNC,
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hair or something like that.
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TNESS: I would assume if they tcck the tine
and trouble to put them down, they were of some significance.

CHAIRMAN SMITH: I am just trying to get the
answver to the guestion. Who is this person writing here in
this testimony who uses the word “"major faults?®

THE WITNESS: I telieve I used that word.

CHAIRMAN SMITH: What wve are trying to find out,
is this your judgment or is this the inference ycu drewv from
vhat the Committee recommended?

THE WITNESS: This is an inference I drew.

CHAIRMAN SMITH: Okay.

BY MR. BLAKE: (Resuming)

Q And each of the subfactors are in fact inferences
which you drev from the Committee's report.

A Well, maybe I should gualify that and take the
time to go back tonight and find out exactly the language
that was used. It seems to me that a number of changes wvere
recomnended, and --

CHAIRMAN SNITH: 1Is that really necessary? 1
think that you -- I mean, whatever they recommended, they
recommended. I think that ¥r. Aamcdt has helped clarify

vhat you intended to say in your testimony. I think =-- you
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have explained the tasis, I think, for concluding -- for
inferring that these are major faults, that they would not
have said it were it nct so.

Isn*t that ==

MR . AAMODT: Yes, sir.

CHAIRMAN SMITHE: That draws the issue, I think,
between the parties, doesn't it?

BY MR. BLAKE: (Resuming)

Q ¥rs. Aamodt -~
A The only one I think I would say that I would not

-- would not in all fairness say that I do not think -- T
think was more mine than theirs was the thermodynamics
course. That was my analysis of the thermodynamics course.
Othervise, I feel the emphasis was from the reviewvers.

MR. AAMODT: Mr. Chairman, perhaps I can clarify
that. I remember thermodynamics well, thank yocu, and I
remember I d4id not take it immediately upon entering
engineering school from high school. I think even to call
thermodynamics -- that is a very, very liberal
interpretation of the term "thermodynamics.™ And I think
out of this comes some trouble.

CHAIRYAN SMITH: I think you are not fully
appreciating what ¥r. Blake regards as his responsibilitlies
here. I do not think it is =-- Mr. Blake can state what he

feels hic responsibilities are himself, but he just wishes

ALDERSON REPORTING COMPANY, INC,
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to establish what the basis, if any, there is for Yrs.
Ramcdt's statements.

THE WITNESS: That would be the -- the causes
would te =-- they would have bee!n considered major, all the
others except this content by tie review committee, excert
the content, and that one I figired out from cecnsulting with
my husband vho is an engineer, too, and made my own
evaluation on that on that basis. And I have also been
cross questioning on that.

BY MR. BLAKE: (Besuming)

Q Mrs. Aamodt, let me describe to you the nature of
my problem on this and see if we can -- it is my
understanding that the OARP Review Committee came to Three
Mile Island and reviewed the OARP program. When they got
there they could not find -- there were not standards
directly applicable, but they decided to use as a model the
university -- engineering school of a university standards,
and they looked at that as a model. That told them look at
this item such as facilities, look at this item such as
faculty, look at this item such as texts or course
materials, course content; and that is what they did. And
that is my understanding of what the COARP Review Committee
report says.

Is that clear so far?

A Yes. I am in total agreement with you, Mr. Blake.

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



10

1"

12

13

14

15

16

17

18

19

21

8

24

25

13,000

Q Okay. Let me go to the next step.

Now, you take their report and then find fault
with the facilities, the faculty, the teaching format, the
materials, etcetera, ia your analysis of their analysis,
which is the terminclogy you have used. But you put them ugp
against the standards.

My understanding of your testimony is you would
have the TMI training program compared against the standards
which you would use to accredit a university engineerina
school. Is that what you want to do?

A No, no, no, that is not true. I am thinking of it
-=- let me explain. For instance, the faculty who teaches a
course in thermodynamics in an engineering schcecol is
generally a Ph.D. Now, that is -- I mean, who teaches a.
course in thermodynamics any place? What is
thermodynamics?

Is this term "thermodynamics”™ as I understand it
or my husband understands it? Thermodynamics evidently is
not maybe a descriptive prograa.

Q Let me stop you right there. In an engineering
school I agree it might be taught by a Ph.D. Would you
faalt the TNI program for not having it taught by a Ph.D?
Would that make the TMI program inadequate in ycur view?

A Well, I think to use the term "thermodynamics"™ --

Q Let me just use -- let me see if we can do it with

ALDERSON REPORTING COMPANY. INC,
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yeses and noes.

Would, in your view, ot having a 2h.

C. teach
thermodynamics to the T¥I-1 operators make their training
program inadequate, yes or nc?

A Yes.

Q In your view, in not having facilities at Three
Mile Island for training operators which were comparable to
or rose to the standard of the model which is used to

accredit engineering, university engineering schcols, make

the facilities inadequate, yes or not?

k) According to me?
Q Yese.
A I think I said, ¥r. Blake, that thermodynamics wvas

the only one that I made my individual appraisal on. All
the others I did not make that; they made that. I did not
see the facilities. I do not knowv what kind of facilities
are needed for training at nuclear engineering -- nuclear
pover plant operators. They said the facilities wvere
inadequate to learning.

Mr. Blake, my initial look at whether the report
came to the correct ~onclusion was on the basis of the test
results. I went back from there. And if you set out to
teach something and you have not taught it, what is wrong.
And I looked to find out what the committee thought was

wrong. The committee thought those things were inadequate.

ALDERSON REPORTING COMPANY. INC,
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CHAIRMAN SMITHe ¥Yr. Blake, I think she has stated

at least once nov -- well, let's find cut. FExcept for

>
W

thermodynamics, after ccnsul tation with Y“r. modt, do
have any judgment of your own, any ocpinion of your cwn
wvhether these are detractions from the committee's
conclusions?

THE WITNESS: Yes, they are detractions from

conclasions.

their

CHAIRKAN SMITH: My guestion is you do not have

any of your individual, your own judgment. You have

repeatedly stated that you have made _nferences £from the

committee's own recommendations and not =-- you do not have

any judgment as tc -- well, when a specific item comes

up.,

you say I do not know; I Just took it from the committee.

Let's take each of them: a) facilities. Do

you

have your own judgment as to whether that is a detraction,

based upon your own judgment, not based upon what the
committee conclusions wvere?

THE WITNESS: I have not seen the facilities
so that --

CHAIRMAN SMITH: So you do not have --

THE WITNESS: I would have no basis to judge

CHAIRYAN SMITH: Faculty -- do you have any

knovledge of your own?

, and

THE WITNESS: VYes, I do, from my own teaching and

ALDERSON REPORTING COMPANY, INC,
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learning experiences.

CHAIZYAN SNITH: Teaching format?

THE WITNESS: Against my cwn experiences and
psychological studies and alsc the comaittee,

CHAIRMAN SNMITHs The materials.

THE WITNESS: Dependent upon the committee,
entirely on that.

(Board conferring.)

MR. AANODT: Mr. Chairman, the point may wife is
trying to make, which I think has been obscured, is that the
coamittee made -- drew a conclusion. And in the text of the
material supporting that conclusion, there wvas material that
argued against their conclusion; and she simply tried tc
make that point.

CHAIRVAN SMITH: Hocwever, nov she has -- that is
vhat I understccd her to be saying, but nowv she has made the
ansver quite different.

MR. AAMNODT: And she has her own opinions, too.

CHAIRMAN SMITH: All right, all right. But Xr.
Blake is entitled to know just exactly howv much basis there
is to these statenen;s. The reason I seem to be getting a
little bit eager to conclude this is because I dc not see
hov this is going to carrcy through in the proposed findings.

If Mrs. Aamodt wishes to make proposed findings

aiong the corder of that statement Ddeginning with the

ALDERSON REPORTING COMPANY INC,
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following detractions, she is going to have to point to the
record. And if it is goins tc be a record citation to the
report =-- in the first place, if she points to her own
testimony, she is going to have trouble right there.

¥R. BLAKE: That is what I was trying to establish.

CHAIRMAN SMITHs I know, and this is what occurred
to me, that wve should be talking about if you try to come up
with a proposed finding which says that the detraction of
the committee’'s conclusions is, a) bad facilities, and if
the record citation you give is the testimony of Marjorie
Aamodt, well, that is not going to be real good reference
support if you give citation to the record some place while
ve look at that. If we look at the record support, the
record citation and it is not there, we will not adopt that
findinge.

On the other hand, if ¥r. Blake comes back, if you
make that, and then on reply findings he points to a place
in the record where it would indicate that you did not have
support for that, that the ccntrary was the case, then wve
vould go to those findings and make our own Judgment.

THE WITNESS: I understand that. I said a number
of things here that cannot be backed up. Most are the CARP.

CHAIRMAN SMITH: It seems to me the extent of your
bases has been thoroughly explored now, unless he wants to

go into your judgment as an educatcr. I don't know. That

ALDERSON REPORTING COMPANY, INC,
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CHAIREAN SHMITH: Beg pardon?

MR. BLAKE: I will go on to the next and last
topic for today.

CHAIRMAN SYITH: Nr. Blake, I dc noct wvant toc stop
you in this lire of questioning, but it dces seem like ve
have been around the circle on it several tises until the
last circle wvhere she began to insert her own expertise as a
teacher. That vas new, I will cocncede. Ctherwvise, I think
she has very well estadlished that except for the-mcdynanmics
she is inferring this; she is construing and inferring from
the committee itself. And if that inference is valid, she
can point to the record where it is. If it is not valid,
you can point to the record where it is not, or you can
point to her failure to peint to the recocrd.

(Laughter.)

I mean, vhatever ycu want tc doc. Eaven't ve
ventilated this issue guite a bit?

MR. SLAKE: I have had encugh on this sulject.

CHAIRMAN SNITH: Okay. And ve do nct require any

ALDERSON REPORTING COMPANY NC,
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more.

BY NR. BLAKE: (Fecsuming)

(2]

Q ¥rs. damodt, referring te the hottem of page S,
the gquote which you have there which carries over tc the top
of page 6, you cite that as being from page 58 ¢. the OARP
Review Committee report.

Can you turn to page 58, please?

(Witness reviewing document.)
Do you have that page?

A Yes, I do have it.

C ¥Mrs. lamodt, you have cited this sentence vhich
points v~ a problem observed by the committee. Are you
avare whether or not that problem was observed by others or
corrected or not?

A I cbserved that it was observed and action was
taken. Whether it was corrected or not, I am not sure.

Q But you are avare of the remainder of the
paragraph which you have cited, what action was taken.

B "Correction® implies a positive effect, and I do
not think there was evidence of that.

¢ Is there evidence that it did not correct it?

A Well, there was an assumption in there in which

programs they reviewed. If ycu look at the last takle,
Table 2, of my testimony, the rating of instructors by

backup instructors as a function of gquiz results, now, those

ALDERSON REPORTING COMPANY, INC,
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tvo items should pe related.
9 If you == isn't that what we are judcing the

3 teachers on is how well they have taught the subject, and

4 aren't the juizzes in fact an evidence that the subject was
5§ well taught? So you should have a positive relationship --
86 the higher the teacher's rating, the higher the grade. And
7 there is no relationship, no definable relationship between
8 the two variables.

9 So instructor ratings on which basis the progranm
10 vas reviewed, it was not a legitimate basis for deciding

11 which parts to revievw; so I do not -- there was an action.
42 Whether it was a corrective action is up in the air.

13 Q Mrs. Ramodt, have you reviewed, other than the

14 characterization of this technigue ¢f reviewing instructers,
15 have ycu reviewved any of the evaluatiouns done of the

16 instructors?

17 Are you familiar vith the evaluations that vere

19 A I understand it wvas done by the backup instructor
20 and was -- a score wvas given, vith three being good and four
21 being excellent. A score belov three, good, was considered

serious. I believe that you would have a bias when the

N

23 person who was doing the rating is in such close
24 relationship to the person who is being rated. 2And also,

25 what are the gqualifications of the rater? 1Is this now
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someone vwith -- a non-degreed person > with a B.S. degree

who not only is able to teach these courses but able now to
rate people on how they teach these courses?

Q ¥Yrs. Aamodt, have ycu reviewed --

A That is another area of expertise, rating is.

Q My question is have you reviewed any of the
evaluations done?

A I have only had access to the review committee's

review, but I am -- this is an area in which I do have some
expertise. I have worked in the area of setting up
experiments to prove things. I can also look back the other
way at a conclusion and see whether the evidence that was
given does not support the conclusion.

Q Mrs. Aamodt, have you reviewed any of the
evaluations done? Have ;»u loocked at any of them?

A I've said, Mr. Blake, no.

Q Thank you.

This is one of the areas of your expertise?

A The area =--
C Evaluating instructors?
A Being able tc decide from the evidence presented

wvhether the conclusion, statistical evidenc: cresented with
the conclusion drawn is valid.
Q Is evaluating instructors an area in which ycu

regard yourself as expert?
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B That has nothing to do with that, my expertise.

)

Yrs. lamcdt, please ansvwer the guestion,

3 You are asking me a guestion like when did vou
stop lteating cur wife.

Q No.
CHAIRMAN SMITH: Excuse me. He is entitled to the

answver. Then you can explain. But he is entitled to the

ansver.
THE WITNESSs Could you repeat the guestion?
BY MR. BLAKE: (Resuming)
Q Do you regard yourself as an expert in the area of

ranking or grading instructors?
A What has that got to do with =--

MR. AAMODT: May we have =--

CHAIRMAN SMITH: This is not your testimony, is
it, Mr. Aamodt?

THE WITNESS: I need an interpretation cf the
question by my husband. I have difficulty.

CHAIRMAN SMITH:s If you feel the ansver cannot be
ansvered, all right; unless you have further explanation,
that is all right.

THE WITNESS: I object to it, ¥r. Smith. Why do I
have to know howv to operate a nuclear power plant to rate
instructors, to be able to look at rating of instructors?

CHAIRMAN SMITH: Exactly as we require witnesses

ALDERSON REPORTING COMPANY, INC,
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hour after hour after hour to answver your guesticns so that

m

you could make your case. 9“r. £laka is entitied tc have
your answvers on what your expertise 1s.
thiage.

THE WITNESS: All right. Can I rate nuclear pcwer
plant instructors, is that right, or do I kanow hcw to rate
instructors?

CHAIRMAN SMNITH; That is not the guestion. Well,
I guess -- do you have expertise on how to rate instructors?

THE WITNESS: How to rate instructors, Yes.

CHAIRMAY SMITHs All right.

BY ¥R. BLAKE: (Resuming)

Q Mrs. Ramodt, where did you achieve your expertise

in hov to rate instructors?

A From studies in psychology.
Q Studies in psychology on hov to rate instructors
or -~
A Yes.
(Pause.)

CHAIRMAN SMITH: Now, in all fairness, N¥rs. Ramodt
also said that that questicon vas also based upon her
training in statistics, that she could apply the general
field of statistics to another field and see if it makes
statistical sense. I think that was part of her --

THE WITNESS: That would be, yes, yes, t;e

ALDERSON REPORTING COMPANY _ INC,
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analysis.

CHAIRMAN SMITH: I think this would be a gzocd
point.

THE WITNESS: I mentioned the psychelogical
principle in not rating. You would not have someone whc was

biased. You would not have my mother rating me on my
performance today, for instance. She vould say terrific,
right? You do not have someone who is rating you who is in
a biased position to you.

A backup instructor is essentially living with an
instructor in a work situation. So, number one, that is
just a principle. If it is not apparent to you, it comes

out of my background of psychological knowledge.

MR. BLAKE: Were you suggesting that we stop here,
Mr. Smith?

CHAIRMAN SMITH: Yes. I vas sort of begging for
it. It has been a long day.

(Laughter.)

It has been a long day.

(Laughter.)

MR. ELAKE: I am not opposed.

(Laughter.)

CHAIRMAN SMITH: All right. We will break tonight
until 9:00 a.m.

Just a moment.
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MR?. BLAKE: Not related to continued cross
examination, we did have sonme items tc han? out and ncte on
the record.

CHAIRMAN SNITH: Did you say nct on the record?

MR. BLAKE: “Note on the record.”™ Cne of them is

CHAIRMAN SNITH: Just a moment. OCbviocusly we will
not be able to begin with Mr. ¥oseley at $:00, or is it your
plan -- would ycur plan be to have some other arrangement?

MR. SWANSON: He is not coming up until tcmorrow
morning, so if we could come up with a rough estimate, I
think I could get ahold of him at hcme tonight.

CHAIRMAN SMITH: Certainly he dces not have to get
sut of bed at the crack of dawn to be here. I would say
that if he is here at the mid-morning break that he
certainly would not delay the proceedings.

MR. SWANSON: Fine.

CHAIRMAN SNITH: That is helpful?

MR. SWANSON: Yes, that is helpful. Thank you.

THE WITNESS: Mr. Smith, is it never done that the
testimony is interrupted, and ¥r. Mcseley goes ahead, and
then I am taken after Mr. Noseley?

CHAIRMAN SMITH: Certainly, it is done. It did
not occur to me because I did not think you would favor that

idea.
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THE WITYESS: I would.

¥o, SWANSON: The problea with that is “r. YNoseley
alsc wanted to adiress at least one 2card guestion on the
importance of comparing LESs and the SAL? program. £ that
could e separated out from other specific guestions about
the analyses done on the LER compariscn, perhaps ve could
get him on and off the stand.

CHAIR®AN SMITH: I think if yocu can work out among
the parties; othervise, we shcould continuye -- if ycu can
make an arrangement, that is €fine; but you sheculd centinue
vith the cross examination, lPecause if you have to wait
until the end of Mr. ¥Yoseley's examination, it may be tco
long. But there must be a full opportunity for complete
cross examination. Otherwise, your testimony cannot be
received,

THE WITNESS: I am anxious to have a full
examination, but I thought we would have finished today. I
have a child who has a very bad sore thrcat, and I have lLeen
avay from him the entire time he has been ill, so I was Jjust
thinking -- you know my difficulties in getting here at $:00
because of the traffic and also the train comes late. FSo I
just thought I have to me this extraordinary effort to le
here by 9300 wvhere it is just a super effort to get here DY
9:30 or 10:00.

CHAIRMAY SNITH: ¥Wrs. Aamcdt, ve do it from over
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100 miles avay on a regular basis, and believe me, the
traffic we 30 through is awvesore. You just will have tc re
here at 5300 unless ycu can work sorething else cut.

THE WITNESS: I will bde here at 9%9:00 if the 2oard
so orders, but I just thought i€ someone from Washington wvas
planning to come at $:00 that you wcoculd not be imposing on
me to push my schedule back.

CRAIRMAN SMITH: Well, if you can wvork it out

among the other people, do it., Cthervise, we will resume

your testimony tomorreow at 9:00.

MR. SWANSON: Nr. Chairman, that brings me back to
my point. I don’'t see any problem in wvorking scomething out
provided it seers reasonable -- and I realize this is a
problem in predicting -- it seems to be reasonable to the
Board to be able to separate out =-- wvell, it is easy to
separate out, number one, the IELE report.

The second thing I mentioned ¥r. Moseley would
probably be the best person to testify on is the hottom line
question that the Board had about the value of comparing
LERs. If he could perhaps answer that general guestion, and
if you had guestions about the SALP prcgram which could then
be perhaps separated out from the rest of the panel, which
may well come up at the end of the day or I guess even
Wednesday or Thursday, that wculd be all right.

CHAIRMAN SMITH: All right. I have perhaps a half
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non-compliances, if that much. I don't know atout anyhecdy

it

else. I think #r. Dornsife indicated some. gt this is an
arca where the Rocard has not -- sc the Intervenors -~ if
that can help you plan.

MR. SWANSON: Maybe. I guess I was not being very
clear. We have the individual authers of the analyses that
are in the SER, the evaluation report supplement. I do not
understand that there was any problem, a conflict with their
schedules. If it takes to the end of the day tc get to
them, that is fine.

The only questior about asking ¥r. Moseley to come
up first thing in the morning is that if -- he has tvo
sections he can testify on. If he could combine those twvo,
then I do not see any prcblem in working out an
accommodation with Mrs. Aamodt about his coming up first.

CHAIRKAN SMITH: Which two?

MR. SWANSON: The ILE report, which there is no
problem on. The other thing is although he did not do the
~pecific analysis of the LER and the enforcement history
conpatison;, he might be in cne cf the best positions of the
members of the panel to comment on the Board's bottom line
question about the value of that in making conclusions albout

management capability, and follcwing up on that about the

SALP program which was mentioned briefly.
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Then if the Board wanted to get intc specific
questions about the analysis, that coculd bte done by the
specific authors of these. That could e done later on.

CHAIRMAN S#4ITHs I see. Okavy.

MR. SWANSON: If that does nnt present a problenm
with the Poard, I'm sure we can wvork out something with Mrs.
Aamodt.

CHAIRMAN SNITH: How about you, ¥r. Blake?

MR. BLAKE: Was that all in favor of having ¥r.
Moseley go right on first thing in the morning?

C. AIRMAN SNITH: Yes.

MR. SWANSON: Yes.

MR. BLAKE: I have no problem with that. It was
my understanding wve vere going to interrupt, no matter where
ve wvere, and have Nr. Moseley come Oon tOmOCLIrOW.

CHAIRMAN SMITH: I did not understand that that
vas the case. OCkay. Then I think it can be safely said
that ycu do not have to be here until 10:30.

THE WITNESS: That would be fine. Thank you very
auch, ¥r. Smith.

CHAIRMAN SMITH: Howv is that?

MR. BLAKF: Yes.

CHAIRMAN SMITH: All right, We will adjourn then
until 9:00 a.m. tomorrow.

MR. BLAKE: X¥r. Saith.
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CHAIRMAN SNITH: Oh, they have == all righte.
MR, PLA¥E: I wvanted to identify that we are

providing copies of Licencsee's response to ANGRY's request

for reconsideration of its motion to adopt Yr. Sholly's

emergency planning contenticns. I am providing an ansver to

the Board's question on the sample year of 1978, which ve
have distridbuted. That is another maintenance one, Dr.
Jordan.

CHAIRMAN SNITH: Ckay.

¥B. BLAKE: And I have one ingquiry with regard to
the format tomorrovw morning for Mr. Mcseley. I do not
understand vhether he is going to be a sworn witness
appearing here at the Board's request and subject to cross
examination by all parties, or you want to talk with him in
the nature of satisfying yourself.

I do not understand what the format is, “r. Smith.

CHAIRMAN SMITH: Well, wve have not really thought
of a highly structured format. To me, it is more in the
nature of a counseling from the staff of what -- how -~ wvhat
the Board should be looking for. It is more of a briefing.
Hovever, looking through some of the papers I see that “r.
Moseley was a very active participant in these events, too.
So it may very wvell be we would wvant the briefing under
oath, but the b2sic idea is the Bocard does not know what

these documants hold in store for the hearing. We do not
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know what the Staff wants us to do with them, ©We do not
Know ==

One of the questions I am geing to ack hin is
looking at the two documents, the Udall committee report and
the Staff committee report, can you point out to us where

the Udall committee had a different body of evidence than

the staff Pad at arriving at its conclusion. Where is it?

Is it different? What was the concept of their
investigation?
We don't know anything yet about these reports.

MR. BLAKE: Is it only these twe which you
anticipate, or the President's Commission, the Fogovin
Commission? They all locked at the same topic, the same
subject.

CHAIRMAN SMITHs The Poard has --

MR. BLAKE: I am trying to get a feel for who has
looked at this and what is involved.

CHAIRMAN SMITH: The Bcard has two, vhat appear tc
be inconsistent papers, one that we have before it, the
Staff's report on the information flow, and the other which
I have just seen an extremely crude draft of, and that is,
the Udall committee arrived at a conclusion different from
the staff.

Now, we want to know two things. One is vhe es

the Staff intend to do in this hearing with its own report,
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vhat do they wvant to tell us about that investigation? Is
it a basis to conclude that there is inadequate management?

And then wve wvant an explanation, if possidle, of
just generally wvhat does the Udall comsittee repcrt say. I
mean, did they have a different approach? Did they have a
different investigation? Is that a different body of facts,
a different bdody of information?

We cannot really run through it all curselves. I
mean, ve just cannot do it. So Mr. Moseley is familiar with
it, so wve thought he could tell us adbout it.

Now, if ve think there are gquestions that ve might
ask of hia that are prejudicial to your client, then you
certainly should feel free to object, you should, and ve
vill not preclude that, But we have to have an eatry into
this problea some vay.

The wvay it stands nowv, plop, here are some papers,
and people walk avay from the papers and leave it fcr the
Board to wvork out. Well, thrat is not going tc happen.

MR. BLAKE: Okay.

CHAIRMAN SMITH: That is not going to happen. We
are going to be tcld what we should do about the papers. We
may not agree, but at least ve are Joing to be informed what
the Staff and wvhomever vishes tc participate believe shculd
be done about the papers, as oppoesed from an evidentlary

hearing on the subject matter of the papers.
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Does that help?

¥9, BLAK

]

38 Yos, that is helpful. I wvanted at
least some explanation for howvw we might proceed tomerrow or
what ve might anticipate in either an opportunity for
questions or wvhat you would expect from Intervenors or what
not in the wvay of gquestions of Mr. Moseley, whether or not
an opportunity wvould exist. I just was not sure.

CHAIRMAN SNMITH: We will be very sensitive to your
need to protect your client, and the fact that ycu are
entering nov upon unknown grcunds, you don't know what is
going to happen, nor do ve. But we are avare you have a
client to protect.

MR. BLAKE: Okay.

CHAIRMAN SNITH: Okay. Anything further?

(No response.)

All right. Let's adjourn until 9:00 a.m.

(Whereupon, at 5347 p.a., the hearing vas
recessed, to be reconvened at 9:00 a.m., the following day,

Wednesday, February 18, 198l1.)

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D C 20024 (202) 554-2345



NUCLEAR REGULATOK! COMMISSION

This is to certify that the attache . sroceedings hefsre the

in the matter of: METPOPOLITAN EDISON COMPANY (TMI UNIT 1)

" Date of Proceeding: February 17, 1981

Docket Yumber: 50-389

Place of Proceeding: Harrisburc, pa

were held as hereln appears, and that this i{s tae original &r

chereof faor

the file of the Commission. v

Ravid S. Parker
Qfficial Reporter (Typed)

i

Official Reporter (3ignature)



