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PROCEEDI

G s 10:10 a. M/

CHAIRMAN KEIENY. Will the meeting please come o
crder. Chief Counsel, please swear in the next witness.
Whereupen, i

DONALD H. ROY j
was called as a witness and, having first been duly sworn by
Mr. Gorinscn, was examined and testified as follows:

MR. KEMENY: Would you please state vour full name
and your current position within Babceck & Wilcox.

MR. ROY: My name is Dcnald Henry Roy. I am Managerf
of the Engineering Department, Babcock & Wilcox Nuclear Power
Generation Division.

MR. KEMENY: Chief Counsel, who w..l lead off t-e
questicning?

MR. GORINSON: Mr. Kane.

MR. XKANE: Thank you, Mr. Gorinson.

Mr. Rey, how long have you been employed at Baw?

MR. ROY: Since 13959, 20 vears now.

AR. XANE: And weould ycu briefly explain the Auties
of your currert position as !lanager of the Engineering Depart-

lent.

p ’ . § v -
for the design of systems, eguipment, and compcnents within

; - P = . e .
tle NSS and Zuel scope of supply ¢f the divisicn.
\ — - . . S o . £ tamd
MR. KANE: From April 1, 1974, to August 1, 1978,
- ’) -
» (‘ -

o
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7cu were Manager of the Plant Design Secticon cf the

it

ing Department, were ycu not?

MR. ROY: Yes, sz

"

MR. KANE: And in that position, you were

diate supervisor of r. Bert Dunn, who has already testified

before this Commission?

¥MR. ROY: Yes, I was.

360

Engineer-

the i1mme- |

|

MR. KANE: The Commission has already heard extensive

*estimony concerning & transient at Davis-Besse on September
24, 1377. I den't want te have you repeat any portion of ¢
testimony ut I understand from the depcsition that was

from you in : -nection with this Commission's proceedings on

7, 1979, that you stated that since March 238,

-

July

.
-

979, yo

-

-

54

nave had discussion with Dr. Womack of R2aW gconcerning how o

improve intarnal B3&W procedures. Is that corract?
MR. ROY: Yes. This was in the contaxt

discussions with Mr. Taylor in causing a review o

(¢h

systems and procedures which exist at NPGD to assu

v
-

adequately address all avznues by which safety con

that we have ~-=- that cur system is appropriate or

ot

icns Zfcr changes shcoculd be made to assure thaz =1

- . ] 3 - . 1 & i . L
i1ssues are made visible, that thev are brought ¢o
r 1 1 < ~ . 3 - .
i alsc asked Mr. Taylor to conduces a ==
Cle Iormacion of a safety review group, standing s

ucted, and I asked Mr. Taylor to ccnduct this ravi

and also

be con-

ac

taken

cerns arise.

.cmmenca-

ese safacy

-~y -
Scsule.
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cCnsic
aty ravy

I

"
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group, 0 provide policy and guidance to him, and he design
reviews as they relate to safety sicnificance and systems and
Policies with respect t0 resolwving safety issues.

MR. KANE: Have there been any changes in fact made
at B&W, as cpposed to simply considering them at this soint?

AR. ROY: With respect to site problam reports, we
are improving that procedure in terms of reguiring engineering
department unit manager review and sign-off on site problem
reports, reports wh. 1 arise from the site of eguipment prob-
lems or transients, and as it may be. So we have done work,
re in the process ncw of releasing that revised procedure.

We have requested cf the NRC to supply =0 us copies
of all licensee avent repor=s, and Mr. Tayler is now consider-f
ing a system for the processing of those licensee svent
reports, for the perusal of them for issues of safety : aifi-
cance and how we would handle =zhose ia the building.

de 1s in the process now =-- we have determined =hat
we do want to formulate the standing safety review group, and
e 1s expected %0 have a fraft charser “5r =he grcup and recom-
mendations on membership by the enéd of this monta. Th v are
scm& cof the ac<ions which have been taken =0 dace.

MR. KANE: All righe.
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called the saturation meter. Yes, we have built a prototype

for a saturation meter whicn accepts hot and cold leg tempera-|

tures and primary pressure and will compute the saturaticn
margin and display it, and we are now in the final design
process for that meter at this stage.

MR. KANE: Dces the prototvpe of that particular
device have a digital readout?

MR. ROY: Yes, it dces.

MR. KANE: And has all the work cor consideration on
this device heen commenced since March 28, 19792

MR. ROY: Yes, it has.

MR. KANE: All right. Has B3a4W alsc made changes in

the set points for a high pressure trip in connecticn with the

pressurizer?

MR. ROY: Yes. The change in the h. 1 pressure tri
set point wa-, made in conjunction with a change ir *he set
point for the pilot=-cperated relief valve.

MR. KANE: Why have thcse changes been made?

MR. ROY: Shortly after TMI II, the NRC and B&W had

dialcgue, and the NRC wanted to reduce the incidences in which

== which would lead to challenges to the pilot-operated relief
valve and had B&W consider the alternatives for how that might

be accomplished. We considered alternatives and selected and
Jroposed £oO the staiff, and they acceptesd, a raccmmendation

Walcl was subsecguent.y isSsueQ as a bulletin %0 the operating
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plants to raise the pilcot-cperated relief valve set peint and

0 lower slightly the high pres
reactor, such that on events

main feedwater, the pilct-

challenged.
MR, KANE: All right.
pFosition on this matter?

MR, ROY: This, I thi

t he short term to the concerns
Commissicon. We hope to lock at
maintaining that relaticnship.
response, to their requirement

I think that particular altern:

sure trip set point for the

sike turbire trip or loss of

ocfarated relief valve would not be

Do you agree with the NRC

&k, 1S appropriate response in

raised by the Nuclear Regulator

the long term desirability of

It was in resccnse, direct
that

to0 reduce frsquency, and

tive at tils time was an appro-

sriate response to their request.

MR. KANE: 1Is B&W alsc now considering changes in
containment iscolation; that is, ceontainment isclaticn actua-
tion?

MR. ROY: Yes. As part of the reguirements of =he

NRC with respect to shutdown or

after TMI II, the NRC requested
tainment isclation be examined

provided. We had recommended t
not already isclate containment

containment isclation on beth ha

;u

T e s e e e mE TOoORPAS - e e -
- — ....a..-u.. - Saz -~ - - -_::d-...: -

ders which were issued shortly
that the provisicns for con-

and that a diverse means be

- s
© our coperating plants which do
5 3 E
P

on a diverse signal t¢ include
- 14 ~
igh building pressure and

-4 . . ) : ] = NA
£ the ESFAS at 1,500 ps:g3,
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ESTAS being the emercency safeguard

MR. XAJUE: And have these

enly since March 28, 19792

- HMR. ROY: That is true, yes.

MR. KANE:
the Engineering Department or in

ger of the Plant Design Section,

reactor operated at pcecwer from the

MR. ROY: I have not

control room in operaticn. Of course,

control

roem?

when we could get inside ¢of the containment and

changes been ccnsidered

1

364

feature systenm.

Ar. ROy, in your position as Manager of
your prior pecsition as Mana-

have you cbserved a B&W

been in an cperating 3&W plant

I have been to them

cck at the

equipment, during cutages and during construction.

MR. KANE:

Mr. ROy, is it true that B&W engineers

are not systematically trained con B&W's Lynchburg simulasor

in fact trained in that way?
MR.
of the number that
that have had
demonstration
simulator.
several years

neers, and th

: s
. n AAn -~
seen ccne on

and scme hands-on exercise with

past,

-
department

and that perhaps as few as 20 percent of thcse e

"
..

== very much a guesstimate == of

introducticn to tae simulator training

gineers are

20 percent figure was my "guesstimate"

the number

we nhnave con=-

“h-y

ese are

ot systemati-

ceCccaslons,

-
e

.~
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whereby the engineers have an oprportuni

the simulator, to go thr
N0t a systematic program
basis and specifications
w hat the class size will

MR. KANE:

2

MR. ROY: As I

are developed

be, and so for

Mr. Roy, is it als
nas existed at BaW for the transmission of

the Engineering Cepartment to the Training De

testified in ¢

303

¥ tC be familiar with

it

cperation, and it is
scheduled on a routin
for who will go and

th.

© true that nc system

b

1\ formation from

I
.

artment?

0

he depcsiticn, I don't

know of a systematic or procedure which regquires the trans-

migsion of certain documents from Engineering Cepartment to

the Nuclear Service Department.

A great deal of material does

flow in terms of limits and precautions dccuments. The

safety analysis report m

ing Department and made avail

le to th

aterial is providing by the Engineer-

e Customer Servic

Cepartment, which they have used in their training programs.

There i3 not a proceduri

documents which must flow,

MR. XANE: 11

-
-

ed, systematic

:4- =O

-

Roy, is i

'-4
0
4
i
W
m
'.4.
3
[ o
3
0
u
g3
1
2]
’4.
H
(

to my knowledge, at this time.

o
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O
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not very many of 3&W's engineers have ever sat in on any of

the training courses cffered to cperators by B&W in Lynchburg?

MR. RCY: In
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Sccurrance Cr a large number of the engineers have participated
+0 that,

MR. KANE: All right. And lastly, Mr. Roy, has the
B4W Engineering Department ever conducted any review of the
substantive content of the B&W training program? 5

MR. ROY: Not tc my knowledge.

MR. KANE: All right. That's all the guesticns I
have, Mr. Chairman.

CHAIRMAN KEMENY: Thank vou, counsel.

Professcr Taylor?

COMMISSIONER TAYLOR: Mr. Roy, has there been scme
ongoing effort at B&W to try to estimate the causes of, the
nature ¢f, and the extent of core damage in the TMI core,
™I II core?

MR. ROY: Two avenues with respect to thaz, Commis-
sioner. During the several weeks following TMI II, we had a
task force appecinted to coordinate, %o centralize examinations

and the tracking of core performance. A part of their assign-

=

D

ment was to estimate and try to determine and diagncse the

extent of core damage.

-

Cn at least cne cccasion I am aware cf, we &id pre-

4re a repcrt with estimates of the extent of that core damace.

O

-
-

den't think we have updated thas, and
axact tine frame since TMI II.

-

A Seccnd avenue, we nave worked and provided wich
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ZPRI, provided engineers from cur Fuel Engineering Section who

nad previcusly weorked on the TMI II fuel engineering cask

fcrce, covre engineering task force, who have been =o EZPRI,

worked with the angineers at the Nuclear Safety Analysis Center

there, in assisting them in the preparation of their report on

the extent cf core damage.

CCMMISSICNER TAYLCOR: Are any of your secple ncw
involved in the EPRI analysis? I understand there is a very
large effort going on there to model what happened, ‘o do
thermohydraulic calculations, make estimates of temperatures,
and sc on.

MR. ROY: I can't say specifically whether we have
a group there right now. We have had in, say, the past 2
weeks. We are also ncow in dialogue with EPRI for the assign-
ment of a permanent -~ for a i-year assignment -- of cne of
Cur unit managers in the methods development area --as a mat-

ter ¢f fact, he is manager of the Thermchyd s Methcds

"
-
e
'™
0

Development Unit == for assignment at ZPRI to assist them in
the work that NSAC is doing with respect tc TMI II follow-up.
CIMMISSIONER TAYLCR: Have any estimates been made
wizhil 3aW since the accidenz of the maximum temperature %o
“ 'Ach any part of the core fuel reached?
MR. RQY¥: Not with respect to a detailed analysis
such as would be conducted for a loss of coclant accident

analysis. We are in the process of benchmarking the EZCCS
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3

codes for the TMI II seguence. hat is proceeding with the

Sasic thermohydraulic response =

(8]
1

the primary system. Once
know these flows versus time, we will =hen use that informa-
tion as input to a detailed core thermchydraulics analysis
S0 predict, using our basic ECCS methcds, what the cladding
temperatures were achieved and what the extent of core damag
is.

I do believe that estimates of the extent of clad-

ding temperatures were made based on results from sample

8

we

analyses. I %hink also hand calculatiors to relate the amount

of hydrogen that was generated versus the extent of mesal-to
water reaction have been made, but I cannot ==

CCMMISSIONER TAYLOR: Were these estimates made by
Baw geopl. that you are referring to?

MR. ROY: VYes.

CCMMISSIONER TAYLOR: Where did those estimates or

where have those estimates come out in terms of =he hichest

fuel cladding temperatures that were achiaved in the accident?
What number cf decrees?

MR, ROY: I can't recall the specific numbers. . anm
going to give you a number that I dc recall in =he 2,300 to
2.500 degroe Fahrenheit range peak temperature. There i3 a
number I recall, but I just don't recall the specifics.

COMMISSIONER TAYLOR: A:e you, »ourself, aware of
any estimates that have besn made by NRC of what thcre seak

106 20
1
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303
temperatures were?

MR. 20%: Ne, I'm not.

COMMISSIONER TAYLOR: There is a memorandur prepared
by Or. Pickelsimmer in the Fuel Behavior Research 3ranch of
NRC. It is dated July 3, 13979. Have vou seen thas repore?

MR. ROY: Not that I recall.

COMMISSIONER TAYLOR: Ckay.

YR, ROY: Perhaps if I could see it, I == I ién':
recall the report.

COMMISSIONER TAYLCR: Let me give this %o you.

(Whereupen, a document was handed
“¢ the witness.)

Noew, I might point cut that on the distribution
list, which is at the end of the tex=ual part of that memo-

- r andum, there are twc 3&W people listed as having been con the
distribution. One is Mr. Rowe and ancther is Mr. Acntgomery.
Are those pecple in your Engineering Jepartment? I realiz
that it is a large departmen%, and You won't necessary Xnce
t.ue name of everycne in it.

MR, RCY: VYes, they are in the Engineering lepars-
ment.

- R _— . ‘ - .
COMMISSIONER TAYLUR: C¢ vou Xncw whether =hev

v

.

Y ¥ 4 2 2 . s - 3
actually received that document and rasad i1=?

. - - > . .
MR. ROY: N, 4 WOULE NOot Xnow.

N o e S e e — - T
COCMMISSICONER TAYICR: The reascn I am asking =ahis
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is that there are sc-called upper bound and lower bound esti-
mates in that dccument, which are based on what NPC describes

3

to be fairly approximase ways of estimating the highest tem-

uy

peratures i1 various parts of the core. :

MR. ROY: Yes.

CCMMISSIONER TAYLOR: And the range of temperatures
bounded by what they call their worst case and their minimum
case is in the range of 4,000 to 5,000 degrees Fahrenheit.

Do you kncw the melting point offhand of the fuel, what the
temperature is?

MR. ROY: Yes, roughly 5,080 degrees Fahrenheit,
in the range -- |

COMMISSIONER TAYLOR: Yes, I understand there is a |
little -- there is some uncertainty in that. It depends on
its composition. 3ut based at least -n that NRC admittedlvy
Preliminary set of estimates, they apparently are saying that
signifi ant fracticns of the fuel -- that is, more than 3
Percent and possibly a fair bit more shan that -- 4id reach
temperatures abcve 4,000 degrees Fahrenheit, and =--

AR. ROY: This is fuel temperatures?

OMMISSIONER TAYLOR: That is fuel temperaczures.

That is correct.

b

MR, RJY: Yes, I was speaking sefore 27 =lad.

T e R — - Sha } § .
CCMMISSIONER TAYLCR: I see. Well, =hen, lat me
as< you agaln, have there been 2stimates of zhe highes= fuel
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temperatures in the cocre by 3&W?

MR. ROY: Not that have com

. T
- feCal.s.

-l
-

COMMISSIONER TAYLOR: 1In

fore you, there is alsc a discussio

conium oxide, which was formed by meta

ranium oxide, called a eutectic,

perature is 3,500 degrees Fahrenheit.

term, of that ==

MR, ROY: VYes.

COMMISSIONER TAYLOR: Have

YOu Xnow, any estimatas within B&aW of

at deccument you have

n of a mixture of zir-
1 water reaction, and
which the fo-=a2:'on teme

Are you aware of <hat
there been, as far as
the extent to which that|

material was formed in the core?

MR, ROY: ©Not to my kncwledge. On the eutectic
formaticns?

COMMISSIONER TAYLOR: That's right.

MR. ROY: Not to my kncwledge.

COMMISSIONER TAYLOR: The reason I am focusing on
that is because the forma:ion temperature at which tais melted
material forms is about 3,300 decrees Fahrenheit, and on that
Basis this part of NRC is saving in a preliminary way, appar-
ently, that significant fractions of the zirconium that was
oxidized mixed with uranium and Sormed a melted material.

The reason I am bringing up =his guestiocn is, it
re.ates to the next guesticn I would like tc ask wveu, and thas




is, from everything you know, on the basis of wiat has been

.

done at B&W that you are aware of anéd cutside BaW, how would

1
"
O

ant amount of fuel

ot

YOou answer the gquestion, did any signifi

-

-

in the core melt? How would you answer that question? ,
MR. ROY: I would answer nc on the basis that in the:
analysis of RCS samples, we have asked the radicchemists to
very carefully watch that data for any indication that there
would -- may have been significant melting of the fuel. The
information portrayed tc me was that there was not a signifi-
cant melting of fuel. I recall an early sample analysis by

Bettis Atomic Pcwer Laboratory that arrived at the same con-

-

clusion. That is one specific analys

g
L]
(o8
O
"
®
0
[
3
¥

8 taat

B
-

So the information, at least the informatiosn as

portrayed to me by the review of both those in the field

w
=
O
I
w
b
(o8
ot
4
f
ot

engineering and the radicchemists was there wa
was my perception == i
OMMISSIONER TAYLOR: I understand.

-
.t

n

ificant.

S

P

M2. ROY: == that it was not s
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COIRMISSIONER TAYLCR: Did anyone explain to you

| why one would expect to see scmething, uranium or something

else, in the primary cooling water samples that would indicate

| of course, the measurement of the concentration of

20 |

20

22

23

24

25

|
|

a core melting, or melting of some of the core? Was there any

i
!
|

discussion of why you would expect %o see something if the core

had melted that you would not otherwise see? |

MR. ROY: There was discussion of scme isotcpes that
would be released by the higher temperatures = .: would accompahy
melting of the fuel. I don't recall those isotcopes now. And,
£ uranium in |
the samples itself, which would be scme just iue %o the breaking
up and erosion of some of the pellets which may have been ex-
posed to the fluid stream, But I don't recall those details,
SiE.

COMMISSIONER TAYLOR: But you still say that your
answer to the question, "Did any of the core material mel:?"
from all the knowledge :hat you had presented %¢c you, that the
answer is no. Is that correct?

MR. ROY: That is true.

COMMISSIONER TAYLOR: I would like to go on, just for
a mongnt, to the hydrogen situation. I want to distinguisn
Detween two situations; one is the hydrogen inside the pressure
vessel, and the other is the hydrogen in containment.

ilave there been estimates, calculaticns, since tnhe

accident started by 3&W peconle of how much oxygen might have
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- appeared in the bubble inside the prassure vessel from any | .

Possible sources cf oxygen?

MR. ROY: ihen the concern aad recogniticn of the

' hydrogen bubble was made shortlv after TMI=2, a few cays £ollowL

l
ing it, one or two days following it, thvee avenues of analysis

associated w.th the bubble size, whether there would be signie-

|

ficant oxygen present to suppert detonatiocn, and what would the|

effects of detonation be if ==

14 |

15

14

18 |

19

20

21

22

23

23

COMMISSIONER TAYLOR: Inside the pressure vessel?
MR, ROY: Yes. Inside the pressure vessel we are
talking about now. With respect to the presence of oxygen, une,

of cur radio-chemists who was tracking that element of it had

' accumulated information from == I think one source was Oakx .

| Ridge Naticnal Laboratory, Westinghouse Research Laboratories

may nave been another == but he recalled and was able to cb:ain.

- information which he analyzed with respect :to the probabality

that there would be significant oxygen contained when there

was a rich hydrogen over-blanket in the presence of a garma

| £ield where you do have radiolysis for the formation 27 the

oxygen.
And his analysis persuaded nhim, as he presented it

to me, that there would be insignificant cr not sufficient

OX7gen present to support a detonation in the presence of a rica

Aydrogen over-blanket wnich, of ccurse, was =here due %o the

metal-water reacticn itself. ‘

?r'/ "‘l-\.7
i UU Lwul
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That was thy line of the analysis with resepct %o
the oxygen conten* of the Subble.

COMMISSIONER TAYLOR: liow, when was it that he pre=-
sented you with that result?

MR. ROY: This was during tiie peciod of !larch 30,
31, 1st, 2nd of April, early timeframe.

CCOMMISSIONER TAYLOR: So it is your recollection

that it was scme time within a day or two of the weekend follcwe

ing the accident, that is, Saturday or Sunday, or Monday possi-

bly?
MR. ROY: Yas, in the week of the accident itself,
and I am sure analyses probably were proceeding on into tae

next week, but I do recall that that work was going cn fairly

CCMMISSIONER TAYLOR: lNow, have there been further

attempts to try to identify any other possible scurces of oxygen

and what those concentraticns might be, let's say, sor: cf

realistically if possible?

1
|
|
|
!

MR. ROY: Yes, This gentleman dicd a detailed balance

in trying to determine all the scurces for non-condensavles in
oxygen which would be present, such as that transported from
the borated storage tank in case that thers was injection Zlow
during that pericd. And other scurces =-- the answer, as =
remember, he had a gas balance, if you want =0 call it, for

the various scurces which might give rise %o the presence of
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25

. Say that the overall ceonclusion wishin the week after the

| that the oxvgen content would be insufficient +to suppore

oxygen in the reactor ccolant system. |

COMMISSIONER TAYLOR: So I gather =-- is it fair to

|
accicdent started was that vour pecple were unable to identify i

any source cf oxygen such that it would create a situation in

which hydrogen inside the pressure vessel ccoculd burn or detonate =-

!
is that correct? !

MR. ROY: Yes, detonate. With respect to the presence
of sufficient free oxygen to support detonation, we had re~ched|
a conclusion,on the basis of the analysis which we had done,

|

detonation in the vessel.

|

COMMISSICONER TAYLCOR: MNow, are you aware of the

' estimates that were being made at about the same time by pecple!

' in NRC that were giving a different result, that at least there

was a possibility that that might happen?
MR. ROY: No, I wasn't aware of their svurces.
COIMISSIONER TAYLOR: Well, i am saying, are you now
that =-

MR. ROY: No, I am not now of the various cther avenues

by which they were receiving advice, perhaps in their cwn

'calculations, too, regarding oxygen content in the reactor

.

ormation £flow which

LAl

coclant svstem, I am not aware of =he in
they were receiving with respect =0 =he same subject, and we

haven' & since then.

-~
ANL f )
&\

L )
L
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1zf was some hydrogen in containment and that probably a significant

g §
13 | amount of hydrogen had either burned or detonated, were there

14

17

377 |
COIMISSICNER TAYLOR: Well, then turning more or less|

tS the present Or to the recent past, d¢o you know whether recpls

in Ba&aW,in vour department that are trving to understand this

|
set of technical issues, are interacting with those people in |
|
NRC that were making estimates that I gather from the depositiohs

|
|
3sW feels was erronecus at the -ime of the accident?

{

MR. ROY: That is certainly possible, but I am not

. aware that that interaction is occurring on it.

COMMISSIONER TAYLOR: Now, just very briefly, on the |
situation outside the ; 'essure vessel, are there pecple or were

there pecple at B&W at the time when the knowledgye that there
(

estiamtes being made of how much hydrogen might be invelved in

' a burning or detonation and wha+t the effects of that might

1é:

18 |

19 |

20

be, in the context of possibly releasing a substantial amocunt
of radiocactive material?

MR, ROY: We were tracking hydrocen conceatration
in the building. I am not aware of any calculations on detona=-
tion potential and what its effects would be for the containment

.

building. I might mention that shortly after, %o give the

1]

centext of how this work was going on, the day after the accident

itself we 2stablisned an ad hce functicnal organization with
various functional areas manned, incliding radiochemist:y,

avent sequence, systems analvsis, so forth, various functions
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defined on an organizational chart as a task force, to assure
that support for TMI-2, the reactor itself, anc stabilization
recovery efforts woculd be manned on a 24-hour basis. And so

we nad identified this field engineering task force I mentioned,
l

was part of that,concentrating specifically on TMI-2.
|
Tue analyses with respect to oxygen bubble and detcrna=
|

tion of the building were under a radiochemistry organization.

' So we had this kind of organization which considered guite scme!

12 |

13, the knowledge anc discuss.cns of the various burning versus

14

16

17

time after the accident, tracking these kinds of parameters.
3ut with respect to detonation in the containment building,
no, we do not believe we have macde any analyses of cetcnation

potential. Ve were tracking the concentration, and I am sure

 detonation modes cf hydrogen were discussed, sut I don't recall

fany effects analysis of a detonaticn in the building.

18 |

19

20 |

COMMISSICHER TAYLOR: Do you recall roughly wnen 3aw,
yourself or people responsive to you, became aware of the famcus
28 p.s.i. spike, so called, and what their reacticn =2 that
was?

Let me ask the gquestion more directly. ias there

| much doubt in anyone's mind by Sunday following the accident,

a2 |

23

24

25

that that had in fact been burning or possiblvy detcnaticn of
hAydrcgen in the containment structurse? ‘Jas there any doubt
about that?

LR ] -

MR, ROY: First of all, we hbecame aware of that == T
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became aware of that spike on Friday afcer the accident. _
COMMISSIONER TAYZLCR: I see.
MR. ROY: And I can't Qay there wasn't some doubt
as to what the cause of that spike was. It is difficuls: :nerq
is very little tc go on as to separating it from some sort of |
spurious performance of the instrument itself versus a burning.
I would say the consensus of opinicn is that it was a legx:;macp
burning spike. I can't give you the basis, but I shink that

is the general consensus of opinion of 3&W.

COMMISSIONER TAYLOR: Now, during that period, was

| there any concern about the possibility cf some breach of
121

containment by the burning, the rapid burning, or the,formally,

- detonaticn of hydrogen in containment? You say that you weren't

analyzing this, but was there a concern that t=hat might happen

and might actually result in a release of a substan=ial amount
16 |

of the radicactivity in containment?
17 |

MR, ROY: The spike itself, at least as recorded by

the instrument, wvhich verv possibly == I will say possibly

this local burning which snowed about a 28 p.s.i. spike would

Pe well below the design pressure. 3ut certainly in terms of

the containment building as a whole and breaching of the containe

ment building, we were tracking the hvdrogen concentraszicn, and

-
-

don't detect serious concern. The containment suilding

structural analysis we don't curselves there at 3&W, but certainly

it was tracking and that possibility is recognized if the

- o
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concentrition gets high enorgh. 1% did not =- '
%

SOIMMISSIONER TAYLOR: Well, given the fact that
apparently, with some doubts but nct, I vather, a great maay,
that there had been a detonation already = I am sorry ==
a burning of hydrogen in containment, was there a concern that
that might happen again and involve more hydrogen? %or exampi?.
mest of the hydrogen that. let's say, on Sunday was known to se
in the == or surmised to be in the pressure vessel, that is,

the 1,000 cubic feet roushly, 1,000 p.s.i. hydrogen, was there |

any concern that that might get into containment and in a

' similar fashion to the hydrogen that had burned before, presumably,

13

14 |

16 |

17

8

19

20

yield a higher pressure than 28 p.s.i.?

MR, ROY: As I said, we were tracking the hydrogen | ‘
concentration in the building., Certainly the possibility of
another local kind of burning occuiring could not be rulec out.

I am not aware -- we did not have to == a team tracking tai

ry

explosive potential in the containment building itself and
analytically assessing the effects or continued possibilizy or
continued possibility of a detonation in the building. iie were
not tracking that in detail in that time.

COIMISSIONER TAYLOR: Well, then let me ask, if that

3 the case, how could one say with assurance that the possibilizy

.d

O
"

a rapid burn, not necessarily detcnation, in the containment

structure might not rupture some part of containment anc release

gaseous or possibly liguid radicactive materials t©o the outside? .
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I mean cn what basis could cne say that there wz: very lissl

| possibilicy of that?

MR, ROY: I

one way or the other.

analyses associated with a containmens building.

COMMISSIONER TAYLOR: Do you know if anyone was cdoing

| that at that time?

MR, ROY: And I am not aware that == I can't say

that there wasn't scmecne doing i%. I am not awara that it

| was being done.

12 |

13

74\.

18

19

20

22

23

24

' of what the situation with respect to the core, =o any pcssi-

don't think we made that determinazicn

We are not equipped to do the structural

|

COMMISSIONER TAYLOR: Ckay. Very briefly, I would

like tc move now to the present time and ask you a few guestions

|

about the situation so far as the core is ccncerned right now,

I gather that it is quite clear it is subcriticali,

and is there a group now at B&W that is trying to keep on top

-

|
|

bility of the core changing its capacity to sustain a chain

reaction, change its degree of subcriticality? 1Is that now

being menitored by scme people in vour department =0 try to

keep track of that?

MR. ROY: First of all, there is an organizaticn, a

task force comprised of both service and engineering perscnnel

.

who are charced with the responsibilisv of the day-to=day

-

monitoring of the situation at T™™I-2 and providing suppors as

necessary to GPU and to Met Fd associated with the recovery

N7 3¢ 4
¢ U 4

LR ™
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efforts at the plant.

tiow, we did do, early on, after T™MI-2 various ==
considered various representaticns of the core; for example,
slab formations, what we thought would be very conservative
representations of the configuration to which the core might |
evolve toc and %o determine the acceptability of boron concent:a;
tion for hold-dewn, assuming the rods were present, as a matter
of fact, consarvative assumptions with respect to that reod |
worth. f

That was done early on. I don't know that we are

tracking that specific aspect now, but we do have a group that,

should there be scme chance in config__ation,would be aware of

| that very quickly and could obtain the assistance %o examine

14 |

15

6 | on, with -epresentations of the core, which I think would be

17

18

the effects of such configuration, where it might gec.

But we have dcne calculations, as I menticned early

conservative representations as %o what it could evolve %o if

there were some further lack of structural integrity and cause

19 |

20

21

some slumping, say, in the core itself, and provided minimum

boron concentraticns to assure that the system would still

| remain subcritical.

22 |

23

24

23

So I don't know that we are tracking that specific

effect now, but were it to chance we would be verv guickly

(3]

notified of that, having an crcanizaticon that is very closely

or

tracking the condition of the plant as a whole, and could take
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scme action.

COMMISSIONER TAYLOR:
Sy BaW personnel that suggest
of the control rods that wers

SCRAM were melted?

llave there Dee: any astimates
that scme significant fraction

inserted in the reactor after

MR. ROY: Early on, we were looking for the presence

- of silver cadmium and .lndium in the samples cf the reactor

ccolant system, and there were none.

It was not detected,

And on that basis and the calculations which wculd indicate

{
w2 . 2 i ; |
with this particular boron concentration ané with rods inserted =-

| You kncw, we have a subcritical system =-- that the rods are

‘would show relatively gocd integrity.

| time of core uncovery to the

COMMISSIONER TAYLOR:

Have there been any 3&W calcula~

|

|

tions of heat transfer from the hot part of the fuel during the!

temperatures?
MR, RCY: I have a

of that as a further backup,

not be reached, again as maybe %hese hand calculations =hat we

had done,

was, but I can

TAYLOR:

those? That is, whether they
calculations results are that

reccllection

tIying to estimate what the peak cladding

rods that might reach meltiry

AL A

A -

that we

to that.

Co you remember %L..2 rasults of

gsaid that no == at least those

e

% -
tie melting temperature of

30 estimates

that the temperatures perahaps would

temperature,

o
)
C™
P
o



poison=-bearing part of the rods was reached? ‘
ormed, as .

I seem to have a recollection that they were, %=hey would nave

LA

MR, ROY: lo, I don't, 1If chey were per

| been supportive of the conclusion that the rods had not melted |
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Dol ] COMMISSIONER TAYLOR: Are you awars of any NRC
TM§O-79 2 calculations aimed ats answering the questicn whether or not
e 3 any of the control rods nelted?
4 MR, RO?: No.
< COMMISSIONER TAYLCR: Has B&W or as far as ycu know

& has anyone ingquired formally or informally of NRC pecple or

7 EPRI about whether or not their estimates have suggested whe-

8 ther or not there was melting of the control rods -- signifi-

? cant knowledge?

10 MR. ROY: I can't say the dialogue hasrn't gone on,
Sut I am not aware of it, that it has.

12 COMMISSIONER TAYLCR: Now, so far as the situation
there right now is concerned, do you happen tc know what either
measursaments or calculations are saying is the overall nullifi-
'Y e.Ltion factor of the reactor as it is thera now; that is, the
8 so-called X effactive?

MR, RCY: wWe have -=-

18 COCMMISSICONER TAYLOR: Let me ask it in two parts.
'?  Has there Deen any effort to try to measurs that directly that
<0 /Ou are aware of?
1 N
2 MR, ROY: None that I kncw of =0 measura directly
I o9
3 22 the sub=critical multiplication fac=or.
5
T -
4 a3 COMMISSICNER TAYLOR: I resalize it i1s aot necessarily
: .
$ ¢4 an easy thing to do in the situatien there.
foag
2 &

MR, RCY: and, o

'

course, we nave done calculars

N7/ ol
806
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of what we think that is. Now, they are procatly conservative,

We are probably underestimating the X affective.

COMMISSIONER TAYLCR: Do you have a number of roughly
where does it come ocut?

MR, ROY: Neo, I den't. Not a specific number.

COMMISSIONER TAYLOR: Could we try to get that from
you?

MR. ROY: All right.

COMMISSIONER TAYLCR: Thank you.

Cne final qQquestion or two guesti-ns on the situation
there now, one of them is is the toron in solution in the water
in the core =-- the boron in the water in the cors =-- lat me
Put it that way =-- as far as you know, the primary poison now
in the core with respect to anything that can be adjusted to
change the state of criticality of the cocre? 1Is it greater
than the control reod worth, assuming that the centrol rods are
intact and so on?

MR. RCY: As far as ability to change the reactivity
of the core itself without some change in configuraticn of the
core, the boron would be the only factor right now that could
change. In other words, if you change -- that is a variable
that could te charged that would cause a change i1n the reactivi-
ty of the core. The relative worth of the rods versus -he
ceron, I don't know specifically, 5.t I would assume the =ods

ars a major contrikbutor £o ==
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COMMISSICNER TAYLOR: Are thers any withdrawn rods

that could at least in principle be insersted ia the cora %o
decrease the reactivity further?

MR. ROY: I would telisve all of the rods -

COMMISSIONER TAYLOR: All in.

MR, ROY: Yes. All in.

COMMISSIONER TAYLCR: Has thera suven any possibility
discussed of withdrawing for any reasen any of those rods?

MR. ROY: I was just trying %o think of that., I
recall a discussion in which we were at least discussing the
possibility of trying to attain some understanding of X effaect-
ive == not K effective, but of the configuration of the cere,
where the rods lecked in == of attempting to withdraw it, but
o my knowledge, e did not make that attempt.

COMMISSICNER TAYLCR: Are you worried at all or
are pecple that are talking to your directly worried at all
about the possible consequences of metion == of mechanical
motion == of the rods with 1@ core intreoducing seme metion
Oof the core itself, of the fuel material, which T gather every-
body agrees -- at l2ast near the 0P == nas Leen severaly
damaged.

MR. ROY: That would be a concern certainly ia srying

0 move the rod. It i3 the same sore of a concarn exsrassed

with respect to starting pumps. You xnow, would there Te scme

configuration chance in %ne core. Yas, =hat is a congern.

‘
(BRI ™ &



388
3C4 B COMMISSIONER TAYLCR: My final question is this.

2| Are there calculations, estimates, attempts of any sort to try .
J | to determine whether a change in the configuration, particular-
4 ly at the upper part of the core, where the damage has been

s | relatively severe, would increase or decrease the effec=ive
multiplication in the core? Are there some calsulat ions qoiﬁg'
on £0 try to understand what effactive r2adjustment might be?

8 The direction of it primarily -- would it GO up or down?

B MR, ROY: Calculations of that detail, we have not
10| done. As I mentioned, we have postulated what we think are

1 the conservative representaticn as to the compaction of fuel |
12 | which might occur; the metal tc water ratio thas might ke

13 generated in certain configuraticns in esta) lishing what are ‘
T4 | the cciaservative specification for boron concentration to main-
13 tain rriticality and we “aven't fine tuned that with reaspect
16 | to, say, just changes in nne portion of the cors. We have not
‘7‘ done that.

18 CCMMISSIONER TAYLOR: Well, then finally, to seore

19 | of wTap up that question, do you have an siu~ificant corcerns
20 or nave 70u heard :oncerns expressed =0 vou by anvone al.se of
21 the possibility of the core going critical again?

2 MR. RQY: No, I have not. The provisions for bera-
23 siecn are available and I have not had a concern axgressed %o

y . 3 - -
<4 me r2carding that nor have I generatad cne of my own.

Boavenn Repnutugg Congany

CCMMISSICNER TAYLCR: Thank you very much. .
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DCS 1 CHAIRMAN XKEMENY: Can just bring up one point of

clarification for our audiance?

L8]

3 In your exchange there was several menticns of uses
4 ©f the word "poisen“. Am I correct that this is not in the

5 ordinary sense of the word, but it means -~ agent that stops
6 radicactive free acticn from going on.

7 MR. ROY: Yes, sir. It is a neutron abscrber for
"8 which we often use¢ the name "poison".

? CHAIRMAN KEMENY: Therefore, undsr the prasent cir-
10 cumstances ‘t is desirable to have those agents present.

n MR. ROY: Yes. It is desirable to have this neutron
« abscrber present.

13 CHAIRMAN KEMENY: Thank you.

Professor Pigford.

15 CCHMYTSSIONER PIGFORD: Mr. Roy, is Mr. Nitti in vour

1$  organizaticn?

/ MR, RQY: Ves, sir.

18 COMMISSIONER PIGFORD: In your department?

19 MR, ROY: Yas, sir.

20 COMMISSIONER PIGFORD: I gather that he is the cne

who mada the 2stimates on the amount of oxygen that could ke
-

2z present 1n the reactor coolant system on Marech 2%. I3 that
correct?

MR, ROY: OQOkay. I am not sure of the sara myself

B wia Nep-atung Comygning
L
(]

when that was done, sut Don Nitti was the radio chemist

401
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resgonsible for that analysis.

CCMMISSIONER PIGFCR?: snd he is the ore who conclud- .
ed, as you have statad, that because of the presence of hydro-
gen, the net amount of oxygen is 30 small that it is not possi-
Ble for it to underge an explosion. Is that corresz+?

MR, ROY: That was his conclusion. Yes, sir.

CCMMISSICNER PIGFCRD: New, earlier, in answer %o
Or. Tayler, you menticned that this was carried out in == by
an answer €O a question posed by Metropolitan Ediscn. Is that
ceorrect?

MR. ROY: I don't recall saying that to Mr. Tayler.
We had a lot of discussion then. It may have been a question
pesed to us hy GPU. I don't recall the avenue by wnich we ’
got into that.

COCMMISSICNER PIGFCR Fine. What I am getting at
is I find from the answer given wo .e Udall subcommittae oy
Mr. MacMil an on June ll, that this was also supelied to NRC,
€0 a Mr. == is there a Mx. Novak in NRC that ycou xnow 0f?

MR. RQY Yes. We had transmits that beth to GPU
and to the NRC and I don't recall right now the recipient, It
cou. been Mr. Novak.

COMMISSICNER PIGFCRD: It was supclied then %o NRC
evidently, either on March 29 or Mareh 30: namely, your con-
clusion that the oxygen would not formed =0 sufficiant axtans

to form an explosion. 1Is that correct? ‘
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MR. ROY: Yes, sir.

COMMISSIONER PIGFCRD: Thank vou.

Is Mr. Tulenko in your organizaticn?

MR. ROY: Yes, sir.

COMMISSIONER PIGFORD: In your departmert?

MR. ROY: VYes, sir. He is manager of fuel engineer-
ing section.

COMMISSIONER FIGFCRD: VYes. Now, just to see if
we are going in the rignhnt diraction. We are very much inter-
ested in getting these issues of core damage cleared up. He
is still working on that, I gather, is he?

MR, RCY: As I said, we have had perscnnel werking
closely with EPRI. I am not aware cof engoing assessments for
the fuel damage in fuel engineering, myselfs, right now, but
thare may Le.

COMMISSICNER PIGFCRD: Yes. 3ut he might Le ccoger-
ating with the EPRI analysis then?

MR, ROY: Yes, sir.

COMMISSICNER PIGFCRD: Now, when we reached +=ais part
in guestioning the NRC people, back in scme pravious menths --
I have forgotten which months -- we wers lafs in a Xind of
confused state and it was suggested that that cerganization
might Se akble to give us a little meore definitive answer =o

the Qquestion such as what is the 2utactic =

mperature? T2 what

2XTant has that 2UT2CTicC ceen formed and wnat Ls =he axtant cf




cce 1 core damage? Is that a guestion that 3&W -- vour division =-
2 could provide an answer cn? .
3 MR. ROY: We have the capability of making those

4 estimates. We have not done so. I don't think EPRI has got
5/ in that yet, .‘ther; but we have the capability of doing that.
6 COMM.SSIONER PLl:iFCRD: All right. Well, I am nct

7 | going to say “at we are going to pose the gQuestion. I just

"8 wanted %o see iI v vas gossi.i.e. Thank ycu.

9 Con. e KEMENY: Governor Petarson.
10 W LLSLONEP PETERSCN: I have several qQuestions.

1" I would lize (2 follow up first on Professor Tayler's questions

12 in connection with the hydrogen explosion ia the containment

13 bBuilding. First, why do you call that "burning”, instead of .
14  calling it an explosion? wouldn't 28 gounds per sguare inch

's | pressure spike in this building devastate it?

16 MR, ROY: No, sir. That is believed to have teen a

I local response of the instrumentation at the time. But the

18 building is capable of withstandi g ==

19 COMMISSICNER PETERSCN: No, I said "this tuilding®.

20 A 28 pounds per square inch spike here would devastate this

)

Building.

g 2 MR. RCY: Well, it depends i it is was a buraing

3

é 23 phencmena, rather than the generaticn of a shock wave which

% 2% would differentiate it from detcnaticn. all right. You could

:

s 13 produce the pressure spike which cculd te local without a larcs '
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shock wave and not dstornate the Building. It would depend on

Acw this generated over what time interval and whether it 1is
a detonation versus a burning.

COMMISSIONER PETERSON: In other words, the instru-
ment was not measuring the pressure in the vessel?

MR, ROY: well, it is not exactly sures what it was
measuring, Sut it had a 28 PsST burning pressure respgonse. If
it created a shock wave it could destroy the building.

COMMISSIONER PETERSON: Ncw, the instrument showed
this rapid increase in pressurs after 28 pounds per sguare
inch and it came back down rapidly which could have teen an
explosion, right?

MR, ROY: My ==

COMMISSICNER PETERSCN: It could have heen a rapid
detonation.

MR. ROY: A little out of fiald here, but my gercep-
tion at that time is that the Aydrogen concentration in the
building cverall was not high enough to sugpert detcnaticn on

it and telisved to be a local ceoncentration w

s
ith a I

K
5
5
=5
Le]

which would produce this Pressure spike on it. That is the

percepticon I have of the event.

W

COMMISSICNER PETZIRSON: Have vou calculatad what

-

would have happened if all of the zirceni: cladding had

"

2acted w

P

t2 water to produce nvdrogen and if all of =hat ay-

o

. s \ $ , o 124 3 = : i
rocan had movagd into the containment S4dilQingc ZeIors T w~was

b
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detonated? What kind of gressure might have built gp in the
containment building?

MR, ROY: No, sir. We have nct done that calculation,
including the resconse of the building to such a detonation en
5

COMMISSICNER PETERSCN: what kind of pressure will
it withstand?

MR. iQY: Design pressure is approximataly between
50 and 50 PsI.

CCMMISSICNER PETERSON: So, you don't know whether
the pressure which might have been released by detonation of
this lacsger quantity of hydrogen would have exceeded that cap-
acity or not?

MR, ROY: Built up into a large scale =-- that is
approximately a three million cubic foot cullding. Just have
not done that calcilation ané lecok at what the assessment of
the structural integrity of the building would be and what
kind of sheck force would be generated.

COMMISSICNER PETIRSCN: 1In regard to the core, when
you_take cut used fuel, withdraw a fuel assembly, which norm-
ally, of course, has its integrity =-- so everything ccmes with
it when you lift it -- Professor Taylor talkad atout the sossi-

Bility of dislcdging the dabris in thers as vou ramoved +he

n

contrel rod. Wwhat micht happen Lf vou started L0 r2move the

fuel assembly with the control rods in place? s it gossikle

AN

‘|u~) L"
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DOll 1 that the fuel as a gowder could fall to the Zottem and, therskby,
‘ 2 create a critical mass?
3 MR, ROY: I 'on't belisve that with the boration that

4  1s present and the rough estimates of the amount of free uran-
5; ius which may be available that we achieve a critical situation.
65 As a matter of fact, I think we have looked at large scale
slumping or dropping pellvts into the bottom of the vessel as

8 one of the conservative calculations I menticned to Commissionaer
9 | Taylor.

Cf course, the job of removing the fuel assembly is

going to require very careful planning. This TMI-2 recovery

'2 team, I mentioned 2arlier, is considering what would have to
'3 be done anéd the approach to take for safe removal of fuel.

. "4 aAnd, of course, one of the key elements of that is going to kbe
'3 | the inspection of the fuel condition itself, which would govern
¢ the kind of tooling and approach which weuld have to be used
'7 o remove fuel safaly,

'8 Part of the process nf considering removal of the
1 " " " :
'?  core 1S going to be a very careful means for examining the
20 ; . . . . - " g a
“Y condition of that fuel which will then dictate how it is %o te
21
"  deone safely.
$ an
> COMMISSICNER PETEZRSON: Ancther guestion: When we
B g _ | '
4 ‘Y wvisited the Three Mile Island instal.iatisn, I was told =v one
g 9
- <% of the key pecple of Metrogolitan Zdison that when they starsad
; bl
. ® ¥ up Plant 2 they wera slacued v a numcer of prokclems which
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3012 ] stemmed from the fact that theyv were required to grocure
2 equipment from low bidders; eguipment which was different Srom ‘
3 | the design they had used in Plant 1. And in scme cases they
4 had many headaches with that and they had eventually replaced
5 the equipment in Plant 2 with design similar %o what they had
6! in Plant 1. Does that happen guite often arcund the plants
7 where you are involved?
8 MR. ROY: No. The scope 0f supplies that we wouid
9 | provide with respect to the NSS in fuel and in related auxil-
10| iary systems, they do vary scme in equipment, one pump versus
R ancther pump. That has not been a big problem, this differen-
12 tiation. I think in looking at that statement, you would have
'3 to consider the context of the total plant itself, the steam .
'4 | plant plus the NSS itself. I am sure that the context of their
'3 remarks were with respect to the total plant, much, much more
'6  equipment in terms of magnitude number associated with the

steam plant than with the NSS itself.

18 I just can't speak to the purchasing of the low

19 Sidder and having to go back and get equipment similar to that
20 in TMI-1l in order to achieve the desired performance. I am

&

Just noc familiar with that experience raccerd on the startup

"
L]

of TMI-2. 3But I think it weould have to be lcocked at in the

LAy

)
[}

context of Lhe total plant.
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COMMISSIONER PETZRSON: When we talk about training
Programs and about a shift supervisor freom cne plant can
walk intc another plant or about NRC sending people to plants
when they're in trouble, cbviouslv cne variability from
Plant to pliant complicates the problems of pecple knowing
what they're doing. And I thought this was just another
2lace where you can insroduce variability, which might not

£, in view of the great safety problems in

'4.

be necessary
this kind of plant, maybe vou ought to locsen up on this
getting equipment from the low bidder.

MR. RCY: I can uncderstand the source of the state-
ment. Engineers are often confronted with the balancing
cf a standardization and the advantaces of standardization,
which are guite real, versus the ability to advance a piece
of equipment, improve its design, and %o be able to use that
as our technolocgy advances. So there's always a trade-off,
I think, with respect to that.

COMMISSIONER PETERSON: 3But you don't know whether

this is any sericus problem among the 2lants you're dealing

with.

MR. ROY: Not to my knowledce, no, sir.

CHAIRMAN KEMENY: Mav I suggest 20 the Commission
that we might permit guestioning of =i.is witness t2 one

more commissioner, and I celieve Or. Marks askad cefore.

§ S W
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conference that Babcock and Wilcox had, Mr. MacMillan said --
and I quote -~ "There will be extensive investigations to
improve the man-machine interface,’ and then went on =0 say,
‘Operators will be better trained."

Could you specifically tell us what your role as
manager of engineering is in this effort?

MR. ROY: Yes. That covers a broad spectrum of
items which we're looking at. I would say that that as a
lessons learned in an area in which we should focus atten-
tion -- and I'm talking B&W and generically for our industry ==
would probably be second only to the operator qualification
and training programs, of which vau've really put them
together, along with the man-machine interface, which we
viewed in terms of instrumentation and control, ayphen,
human encgineering. And it has to be attacked, I =hink, on
a fairly brocad f£ront, and we have cdone a number of things.

Crne in the deposition talked about the analyses of
off-normal transients and accidents of the small break
character, accompanied by other actions, ezuipment malfuncticns,

such as no auxiliary feedwater flow, with and without reacs=ar

-

'

coclant pumps, with the intent of providing guidelines to the
Operator for the management of small breaks in combination
with complicating factors, suca as no auxiliary feecwater
flow, no pumps.

And cne approacah that we “cok to zhat, whicha I #=aink

~

I vV
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2as 7 mmssage -- and we aras expanding the program -- is to do
that with realistic analyses or realistic, as we can make
them, assumptions, using codes that we aad Senchmarked %o ilae
TMI-2 sequence, which was a complex sequence i:self, so that
we can confront the cperator and develcp ocur own understanding‘
of what will confrent the operator in realistic terms, what
he actually might face, versus using the conservative and
Scunding analyses, which we do in terms of designing safety
Systems, conservative accumulation of conservatisms o give
bcunding type of analyses, recognize that in order to factor
in more complex sequences than previously analvied, and in
order to develep an understanding of that transient is i
will confront the cperatcr, translace that analysis then
into guidelines %o help him Tanace that, I say is cne item
Wwith respect to the man-machine interface.

Another is with respect to the instrumentation and
controls area. We have develcped a task description, which
we've entitled Control Roonm Cpgrade, to begin to lock at
what might be desirable improvements in what instrumentation
is displaved to the Operator, how 1t's disclaved, where it's
located, what additional instrumentation might be necessary,

A4S an ‘ucgrowth of this ablormal sransiens guideline procranm

which we have uncderway

Some immediate form asscciated wish =4 instrumen-
Sation and controls i1s we have provided expanded rance for the
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temperzture indicators on the primary loop, expand them beycnd
the 620 degrees Fahrenheit peg point, which existed at TMI-2.
We have provided fuel chance package for the computer so that
he can call cut a margin to saturation from his computer now.
And I would include the saturation meter as an attempt now
£o assist the operator and nopefully provide him with
additional information to help aim diagnose and follow the
course of an accident.

They would be elements of a broad category which we
called instrumentation and control, hvphen, human engirsering.
The control room upgraue is part of that.

We alsc are looking at ways to assist in the
simulation of the information. For example, alarm differen-
tiation, large number of alarms in the control room confronting
the operator now, we're looking at svstems to diffsrentiate,
to remcve the -~ his direct attention as may be called %o
nuisance alarms and try to identify the critical alarms.

And we hope to make some progress in that area. 1It's going
%0 take scme time.

Also with respect to systems status monitoring,
we Rave a t/ sk description underway that we hope will be
the formation -- form the basis for a orogram to provide
information on the status of systems, such 2 %the auxiliary
feedwater supply and what positicn the sleock valves were in.

Also imrortant wi respect tO that 1s the monitoriang
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of svstems wnich, if they are decraded or misaligned, even
though thev may not be safety systems, thev are svstams
@ssential to safetv, or means of nelping the operateor o
Detter manage an abnormal ransient, such ‘omponent ceoling
water supply, other systems which would assist Aim and wicse
Status should be displaved to hinm, sucﬁ that if that system
is down, this one doesn't work, =o get the interrelationship
and intercennecil-g relationship of systems, through this
status monitoring.

We have some work in that areaz .nder %=his bHroad
categery of I and C-human engine ring. They're scme of =1
elements that are underway row.

CMMISSICUEZR MARKS: iHow much of this has actually
Seen transmitted to the training departme ¢ already?

MP. ROY: Most of chese items doa's necessarily
involve the trainin fepartment with respect to, say, scme
of the instrumertation itsels. It will ultimately, of course,
as it nacde available %o t=he cperators. Ffor example, ocur
saturation meter D>rototype is now mounted o =1e simulator

€ Lynchdburg, in Lynchburg. The abnormal guideline program
is where we're probably geing to pull together our closess
connection with the training department. We've laid ocut a

.

logic flow diagram for the approach to tals devalooment oF

guicelines: <£irst, the idensificasicn of the seguences we
walt to analyze, event sequence trees; the iden=ificatian then
n 7 ~ 4
Al Lo



Bomv i Kepontong Comngany

10

I

12

13

1S |

16

17

r
O

L]

"
in

302 |

of the sequences that we believe are -- shouléd he analyzed;

the developnaent of

And at that point,

guidelines for the management of those.

the training department will be an integral

part of the development of the operating guldelines for the

management of it, from two standpoints: one,

o assure that

these guidelines can be properly transformed into operatinc

procedures in the plant, and they br.ng that expertise, that

knowledge; two, tie identification of perhaps ad

s
.-

onal

indicators that might need to be made available %o the

operator to help manage it.

considerations of these operating guidelines.

That would grow out of the

So in the logic flow for this guideline program,

we nave a very distinct block for a connection with the

training department.

useful.

3y the way, that was =-- the model
will be the exercise we went through in the

guidelines for management of

for

this

nd I think it's going to be very

program

provision of

small breaks, which we éid in

response to the NRC requirements for additional analyses.

We had, in one room as we were developing these, our analvsts,

such as the EICCS Analysis -- members of the =CC

Unit, we had operators from the variocus p

<

is.,ry personnel

= oy
- -

the !RC, we had our

working tocether

peto]

'.4

S Analysis

ants and super-

om the operating staff, we had a membcer of

traiaing department members, collectivelv

develop these guidelines,

anc

a

very
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cf that procram.
COMMISSIONER MARKS: When 4id that occur?
MR. ROY: Mid-April, my guess right now.
COMMISSIONER MARKS: Thank vou.
MR. ROX: Thank you, sir.
CIAIRMAN KEMENY: Thank you. The witness is

excused.
Would chief counsel please call th« next witness?
MR. GORINSON: Mr. MacMillan.
Whereupon,
JOEN H. MAC MILLAN
was called as a witness and, after being first duly sworn,
was examined and testified as follows:

CHAIRMAN KEMENY: Couléd you please state your full
name ancd your current position wishia 3sW?

MR. MAC MILLAN: My name is John H. MacMillan. I'm
the vice presiden. of the lNuclear Power Generation Divisicn
of the Babcocik aud Wilcox Company.

CIATRMAN XEMENY: Chief Counsel.

MR. GCRINSON: Thank you, Mr Chairman. Mr.
MacMillan, would you brieflv descrise for us vour duties as

vVicCe Dresicen

("
]

of the Nuclear Power Generatien Division at

3abcock and Wilcox

-~

MR. MAC MILLAN: As vice presicdens of the luclear
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Power Generation Division, I have the responsibilicty for the
commercial nuclear business for the 3abcock and Wilcox
Company, including the design and develcpment of nuclear
Steam systems and nuclear fuel to supply those systems, w e
engineering and contract management of thosa units, the
manufacturing of that equiocment or the .rocurement of the
equipment that consticutes that scope of supply, the support
of the utilitv in its start-up of the units and the continuing
cperation of those units after they go into service. And
in that categorv, I would include the training -- that cor-
tion of the training program which B3aW would provide for the
licensed operators of the utility units.

MR. GORINSON: You are the chief policy making
official of that division. Is that correct, sir?

MR. MAC MILLAN: Yes, sir.

MR. GORINSON: Do the wvarious department heads in
that division report to you?

MR. MAC MILLAN: Yes, sir.

HR. GORINSON: Dces that include the Nuclear Service
Department?

MR. MAC MILLAN: There is what we now call a
Customer Service Department. Mr. Xosiba is manacer of =has
department and he reports directly to me.

MR. GORINSON: That department was foruerly callegd,

through, Nuclear Services, was it not?
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MR. MAC MILLAN: Prior to 4he earlv part of 1979,
there was a Nuclear Service Department, and =hat was cembined
with a Nuclear Parts Center, some in-service inspection
functions, ané made into a larger department, which is now
called the Customer Service Department.

MR, GORINSON: Andé the xﬁglear Service Department
contained within it the training unit.

MR. MAC MILLAN: Yes, sir.

MR. GORINSON: Prior to March 28, 1979, about what
percentage of your time, on a monthly basis, was devotaed to
issues related to the Nuclear Service Department?

MR. MAC MILLAN: I can't say that I've ever macde

.'!‘;. I

an analysis of that. 1I'd have %o give you a fee.i
would guess something in the range of 20, maybe as much as
25 percent.

MR. GORINSON: Okay. Realizing that is's really a

guestimate, of that 20 or 235 percent, about Row much of that

0

time was devoted %o training issues?

MR. MAC MILLAN: 1I'd say a rather limited portion of
that time, a verv few Fercentage geoints of my time wers
involved with concern over training issues.

MR. GORINSON: Did any issues concerning training

. i
corme €O your attention?

e J

MR. MAC MILLAN: TIrom time =0 t.me, =hera warsa

i ety e : 3 : Wiva 3 34 & 3 ] 3
isSues OL Dricrity on tTfailning, Susiness discussions related

~N =20

FAROAS

-

|\J\)
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€0 the training contracts that would be broucht =o my
attention.

MR. GORINSQN: When you say priorities on training,
sir, what éo you mean?

MR. MAC MILLAN: We have a simulator facility in
Lynchburg and we have to schedule that facility to meet the
requirements of our sustomers. And occasicnally we get inuo
a conflict between varicus customers as to who ought to have
access to the computer =-- or to the simulato.. So there'd
be some re:olution of priority in that situation.

MR. GORINSON: Prior to March 23, 1979, had you
ever had discussions aocout operator training with the
utilities?

MR. MAC MILLAN: I have had, from time %o time,
discussions of operator training *i¢~ scme of our utility
customers, ves.

MR. GORINSON: And what types of discussions would
those be? What kind of issues would come up?

MR. MAC MILLAN: Generally, the discussions =hat I
would be involved in would be related %o =he content of the
Program and our par+ticipaticn, what segment of =hat to=al
training for operator would be »rovided Dy Babcock and Wilcox,
and in some cases, the commercial conditions under which that
training would be serformed.

MR. GORINSCN: Had vou ever rad similar discussions
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wita the NRC prior to Marsh 28, 19792

MR. MAC MILLAY: No.

MR. GORIUSON: Could vou briefly state for us, as
the chief policy making “f£ficial for the Nuclear Power
Generation Division, what were your goals for the training
program?

MR. MAC MILLAN: Well, the training program, as is,
I think, representative alsc of cur tctal Customer Service
Cepartment functicn, is to serve our utility customers and
provicde for them the expertise which we have in our organi-
zation in the suppert of, in the case of training, the train-
ing of their operators who are candidates for operating
licenses by the NRC, and, even in a broader way, the traiaing
of other personnel that will be asscciated with the manacement
of and the maintenance of a nuclear plant. We have a broad
spectrum of training programs available =9 the utilities.

And we tIy to be responsive %o their individual requirements
in making these programs available =0 them.

MR. GORILSON: Had you articulated =5 the training
department any sort of training philosophy that vou wan-ad +o
3ee met?

MR. MAC MILLAN: I don'ts believe I've rt.culatad

- - -

-

any training policy or nhiloscphv.
MR. GORINSCH: Have thers heen anv cllanges in yvour

aperoach to the training ceparthent since March 23,
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Got togcether with

MAC MILLAN:

Mile Island, we,

the utilities

«. thin

In the weeks following th

the

t had units
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March 28

-

first week,

in service,

also incorporating the 3abcock and Wilcox nuclear steam

supply system. And one of the things that we discussed with

tiem in those discussions, one of the things that we of

fered

to do fur them, was supplementary traininc on our simulator,

the conditions tlhat took ¢’

offered to provide supplementary training.

ace at Three Mile I

which we immediately modified to be able to fully simulate

sland. We

They could send

their operators to Lynchburg, we would go through the

sequence of events that occurred at Three Mile Islanéd, we

would lonk at scme supplemental

training related to loss of

feedwater flow, related to stuck cpen pilot operated relief

valves, and prokably wost impertant, in my opinien,

the

recognition of saturated conditicns in the reactor ccolant

svstem,

and what do ycu do to get recovery frem those .ondi

aow do vou

recognize

those,

what are the symptoms,

ions,

without consideration for how vou might have gotten there in

the first place.

S0 in the weeks immediately following Marcha 28,

there was an active program

ticn to modify
trainiag to

In aidi

the simulator

the operators of

tion to

that,

involved

Qur

in the

and offer this supplemantar:

other cperatinc

nad some

-

raining orcaniza-

discussions
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with Mr. Xcsiba, who is the manager of the Customer Service
Department, andé have recommended to Linm that e conduct an

assessment of our training programs, in 1 ght of the experience

.4.

that we had »t Three Mile Island, and reflecting the work that
nas been done since March 282, 1979, on more extended analvses
of small breaks in the reactor coolant system, the estab-
lishment of guidelines for ocur operating utilities to use

as a basis for developing detailed operating proceduras, to
indicate to the cperator tae symptoms that he ought to be
locking for in this type of situation and the corrective
measures that ..e should take to recover “rom these situatiuns
if they develcp.

I think what we're driving at here basicallvy is
a closer coupling between -- in the string of participants,
Setween the designer, the training corganizaticn, and the
operating organizaticn.

MR. GORINSON: OQkay. Let's turm %5 a different
subject, Mr. MacMillan. Is it fair » say that relief valves
have a history of failing to close securely?

MR. MAC MILLAN: Yes.

MR. GORINSON: And pilot Operated relief valves have
failed to cpen in Sabcock and Wilcox plants srior to =-

~ : . r F
tMI-2 incident. Is t=hat correcs

“

MR. MAC MILLAN: I'm n

o
3
w
[ o4
3
1]
(3]
]
1
(o8
b
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"
9]
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|7
o
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aave failed to ope
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MR. GORINSON: Excuse me, have failed %o closa.

MR. MAC MILLAN: +We have had other situations where
pilot operated relief valves have stuck open, ves.

MR. GORINSON: Arkansas-l is a 3abcock and Wilcox
' plant, isn't iw?

MR. MAC MILLAN: Arkansas Nuclear-l is a 3&W unit,
ves.

MR. GORTNSON: And a pilot operated relief valve
failed to close at that plant in 1974. Is that correct?

MR. MAC MILLAN: I'm not aware of that incident.

MR. GORINSON: Okay, let's go on. How about
Qkony-3, is that a Babcock and Wilcox plant?

MR. MAC MILLAN: Yes. 1I'd like to, if I micht,
Just say here in response, the word "Babcock and Wilcox
plant” is pretty broadly used. think we ought o put in
the context that, in the total nuclear plant, such as Ckonv-3,
the one you're mentioning, the Babcock and Wilcox scoce of
supoly, which we call the nuclear steam system, represents
aoproximately ten percent of the cost of the total plant,
so that when you talk about a 3abcock and Wilcox plant,
that's a pretty broad title. That is a plant which
incorporates the Babcock and Wilcox nuclear steam system.

MR. GORINSCN: Is the pilot cperated relief valve
within your ten percent of the slant?

MR, MAC MILLAN: Yes, sir.
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MR. GORINSQN: A »ilct cperated relief wvalve at

failad to close in June 1975. Is that correct?

[ )

Okeny-

MR. MAC MILLAN: I know that we had an incident
at Okony-3 wnere it failed to clcse. I don't know the date.

MR. GORINSON: When Babcock and Wilcox learned that
it failed to close, what steps did it take?

MR. MAC MILLAN: In that situation, we dispatched
engineers to the customer's site. we investigated the cause
of the valve sticking cpen. We worked with the supplier of
that valve, in that particular case, Dresser Indu tries.

We, in conjunction with that supplier, recommenced some
medifications to the valve and recommended modifications of
the maintenance procedures for maintaining that valve.
Similar instructions were then transmitted £0 other units
naving the same Dresser pilot cperated relief valve.

MR. GORINSON: OQkay. Davis-3esse-l has a 3abcock
and Wilcox nuclear steam suzply svstem in it, does it aot?

MR. MAC MILLAN: Yes, sir.

MR. GORINSON: And on September 24, 1977, a pilot
Operatac relife valve failed %0 close there.

MR. MAC MILLAN: That's correcs.

MR. GORINSON: What steps Jdid Sabcock and Wilecox
take aiter learming about that inciden=?

MR. MAC MILIAN: Ia that situation, igain we
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cause of the stuck open relief valve. It was determined in
that case that a relay had been lef: out of the electrical ‘
circuitry which cantrols that valve. The absence of that
relay resulted in a rapid cycling of that relief valve when
it reached a pressure at which it was designed to open.
it cycled a number of times and then jammed in the open
position. The electrical circuitry was modified to install
the relay which should have been t 2re in the firse place.
The valve was tested. We made sume modifications in the
valve to improve its reliability, tested the valve. We
evaluated the effect of that transient that occurred, that
stuck open valve, to determine whether or not there had
been any damage to other components of the nuclear s=sam .
system which would preclude them £ram going back into
operation. We determined t-at there had not been. e also
had an assessment of the .acident conducted by Mr, Kelly,
who testified before this committee earlier in the week.

MR. GORINSON: Sir, a pilot cperated relief valve
stuck open at TMI-2 a year before this accident. Is that
correct?

MR. MAC MILLAN: There was an incident at TMI-2

«bout a vear ahead, during the start-up testing program before

]
".
s ]

the unit went into servic which the valve stuck open,
ves,

MR. GORINSCON: What steps did Babeock and Wilcox .

LW I
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take when it learned about that stuck open pilot operated

relief valve?

MR. MAC MILLAN: I'm not sure that I can give you
a detalled assessment of the Steps that were taken in thas
Particular case by Babcock and Wilcox.

MR. GORINSON: Did =--

MR. MAC MILLAN: I was just asking for clarifica-
tion here. I believe, as oy memcry serves me, that the’
modifications -- or investigation of that and the subsegquent
corrective measures were taken Dy Metropolitan Zdison. And
I simply don't know what our detailed involverent is. We
can get that information for you, if it's impeortant.

MR. GORINSON: Did anycne in vour organization
censider or make any recommendaticns, once there 21ad been
several failures of PORVs within a four- or five-year period?

MR. MAC MILLAN: I'm not aware of a broad recommen-
cation of that sort. I have mentiocned t0 you the corrective
Teasures we tock at Qkoay=-3 and the steps that we took to
notify other utilities incorporating that pilo% operatad
valve in their units. I've indicated o vou the steps that
we took at Davis-Besse. In that particular casa, that was
a Crosby valve., It's the only unit in operation whic
incorporates the Crosby valve. And so the detarm

made in that circumstance that it wa
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I'm not aware of anybody having, over a five-vear
Pcriod, locked at the total history of pilot operatad relief '
valve performance and having made recommendations. I beliave
you asked earlier in the line of questiocning whether this is =--

|
whether relief valves in general, of which pilct operated
relief valves are a subset, whether relief valves in general
are subject to a failure to completely reclose, having once
Lfted. And that is characteristic of relief valves. And

it is, in fact, the reason why we incorporated in our design
a block valve between the pilct operated relief valve and
the pressurizer, so that in that event, where it failed to
reseat, either sticking cpen or just simmering, that valve
could be isolated. ‘

MR. GORINSON: Since March 28, 1979, has there been
anybedy at Babcock and Wilcox looking at the guestion of
pilot operated relief valves failures?

MR. MAC MILLAN: I don't think, again in the broad
sense that ycou guesticned, that we have had people looking
at that aspect of it. In the earlier testimonv tais moraing,
the question was asked of Dr. Roy about the resetting of the
pressure set points Ior the reactor scram and for the pilot
cperacted relief valve, the cbjective of which was =2 raduce
the frequency with which tihe relief valve would b challenged.

And to tiat extent, there has heen work done andé incecrporated

hat frequency. .

in all the overating units to reduce




L ]

(38 )

Boawwin Nepruliing o omgay

4]

w

MR. GORIUSON: Let's go back to that Davis-Zesse
transient for a mement. You attended a briefing about that
transient a few days after the transient occurred. 1Is that
correct?

MR. MAC MILLAN: I'm told that I was there. When
reminded of that, I drew a blank. I cdon't specifically
remember being in attendance at that briefing. I 2o
Temember, in the weeks folleowing the Davis-3essa situation,
being involved in discussions of the incident and particularly
asking and being informed of the steps that had been taken
on cdetermination of the cause of the stuck omen valve and
the evalution of the rruipment in the nuclear steam system ¢
see if it had been possibly damaged in tha: incident.

MR. GORINSQON: In your discussions of the Davis-
Sesse transient at that time, wers ycu tocld about the
significant factors in that transient?

MR. MAC MILLAN: I would ask what vou might =-- what
are you speaking of specifically, with rescect to significant

factors?

,/””/”’/'
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Dol 1 MR, GORINSON: == that thers was a stuck open pilot
T™MI
7-20-79 2 ocperated relief valve. Did you talk aktcut that? .
Tage 5
3 MR, MAC MILLAN: That I knew, yes.
4 | MR. GCRINSON: Were ycu told that there was a loss

5 of feedwater?

s MR. MAC MILLAN: I believe that I was told that the

7 | initiating of that was either loss or partial loss of feed-

8 water.

9 MR. GCRINSON: Were you told that there had been a

10 rising pressurizer level while the pressure was decreasing?

1 MR. MAC MILLAN: That I don't recall being =-- my

'2  memory doesn't recall that.

13 MR. GORINSON: Were you told that the operator naving
®

-- relying on that rising pressure level had prematurely term-

'S inated the high pgressure injection?

8 MR. MAC MILLAN: I don't recall kbeing told that

17 either.

18 MR. GORINSON: Du "eu have up there in front of vou,
19

Mr. MacMillan, what have previously been marked as Hear ing

20 zxnhibits 1 through 57

21 MR. MAC MILLAN: Yes, sir. I do
4 -~
3 22 MR. GORINSCN: Taking them cne at a %ime, Heari1ac
S,
4 3 zxnibit 1l is a November 1, 1977 memo frem J. J. Kelly to
3
i,
o “* Distribution. Had you seen that memc telfore March 28, 13792
3
i 25

MR. MAC MILILAN: No. ‘

A0G 249
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MR. GORINSON: Hearing Exhizit 2 is a memo of

Novemoer 10, 1977 from J. 7. Waiters %=c J. .. Kelly. Had you
seen that Zefore March 28, 13792

MR. MAC MILLAN: No.

MR. GORINSON: Exhibit 3 is a February 9, 1978
memorandum from Bert M. Dunn to Jim Taylor. Had you seen that
before March 28, 19792

MR. MAC MILIAN: No.

MR. GORINSON: Exhibit 4 is a February
dum from Bert Dunn to Jim Taylor. Had you seen that :tefore
March 28, 19792

MR, MAC MILLAN: No.

MR. GORINSON: And finally, Exhibit

W

is an August
3rd, 1978 memorandum from D. F. Hallman =0 3. A. Karrasch.
Had yo. seen ‘at before March 28, 137932
MR. MAC MILLAN: No.

MR. GORINSCN:

Operator interference with the HPI prior %o Maren 28, 19792

MR. MAC MILLAN:

L]
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Now, I have been told that I was a participant in some -- a%
least parttime in some meetings when that issue was discussad.
But I don't recall that.

MR. GCRINSON: And whe were vou =2ld =hars 32

MR, MAC MILIAN: I was %22ld that =

3yron Nelson.
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DO3 ] MR. GORINSCN: when did you first see thess memoranda?
2 | MR, MAC MILLAN: I teliasve two of these memoranda

3‘ I saw about April, 1979, at the time when I was getting pra=-

4 pared to make testimony before the Advisory Commit<ee on

5: Reactor Safeguards.

& | MR. GORINSON: Which two memoranda were those, sir?
7| MR. MAC MILLAN: The memorandum identified as

8 Hearing Exhibit No. J from Bert Dunn to Jim Tavlor, dated

9 | February 9, 1979 and the memorandum identified as Hearing

10 | Exhibit No. 5 freom Mr. Hallman to Mr. Karrasch dated August

1 3rd, 1978.

12 The cther three memoranda, Exhibkits 1, 2 -- at least,
13 Exhibits 1 and 2 were brec.ght to my attention at tha time I

14 made depositions to the staff of the Prasident's Commission

13 | and Sxhibit No. 4, I am not sure that I have seen that specific
'é memo greviocusly. That may have Seen shown t0 me at the same

17 time, but, if so, it wculd have been in the last month.

'8 MR. GORINSON: So, the Dunn memcrandum of Ffebruary

9 9, 1978 and the Hallman memorandum of August 3zd, 1378, Sxhi-

20 bits 3 and 5 were brought o your attention ia Agril?

2] MR, MAC MILLAN: Yes, that is corract.
2 MR. GORINSCN: And the circumstances that thev wers

23 brought to your attertion under was that vou

X
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for testimony before the Advisorv Committae on Reactor Safe-
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MR. MAC MILLAN: That was the specific activity that;
Was goilng on at the time, ves.

MR, GCRINSCN: And it was Srought to your attention
in connection with Jour preparaticn Ifor thatc testimeny?

MR, MAC MILLAN: Yes. I would say 1n connectiorn
with the total available bodvy ¢f information that we had %o
Suppcrt that testimeny, ves.

MR. GCRINSON: wWho brought those memoranda to your
attention?

MR. MAC MILLAN: I Lbeliave they were kbrought to my
attention by Mr. Allan wWemack, who is Manager ¢of our Plant
Design 3ection in the angineering department.

MR. GORINSON: And did he give you any reascn as =o
why these memoranda wers important for your greparaticn for
that testimony?

MR, MAC MILLAN: wWell, he Brought them to my atten-
tion so that I would be aware that we had recommendations in
== within the Nuclear Power Generation Division concezning
the potential for high pressurs lnjection interrupticon prema-
turely and that I would understand that th issue had develooged
Lnto a technical difference of oPinion or discute Le%.'2en =he
2ngineering personnel and our service neogle relative to
whether or not supplementary instruction and what the charac-
ter of those should se, whether they should se sent to the

customer. And that =his nhad rema.ned anresclved and =hat no
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supplementary instructions had been issued %0 oOur customers

Prior to the March 28, 1979.

MR. GCRINSCN: And when they wera brought to your
attention, you read the memoranda. Is that correct?

MR. MAC MILLAN: Yes.

MR. GORINSON: And after you read the memoranda,

did you feel you needed to talk to anyone further to understand
more fully what the issues were that were being addressed in
those deccuments?

MR, MAC MILLAN: There were some further discussions.
My interest, I would have to say, was more that of trying to
understand what dispositicn or resolution had occcurred, rather
than understanding the technical content of the document.

MR. GCRINSON: And with whom did you have th fu:theﬁ
discussions?

MR, MAC MILLAN: I believe I Jdiscussed these wit!

Dr. Roy. I believe I discussed these with Mr. Xosiba of the
service organizatioen.

MR, GCRINSON: And was the substance of the discus-
sion what actions had been taken with respect to those memor-
anda?

MR, MAC MILLAN: VYa2s, I was interested %o Xnow
what action had Teen taken or had not seen taken.

MR. GCRINSCN: And what wer2 you tolad?

MR. MAC MILIAN: I was t0old that the letter frcm
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Mr. Dunn te Mr. Taylor had initiated scme discussions; that

culminated in the recommendaticn =0 issue supplementary in-
structicns; that the service pecpgle, when they reviewed those
recommendations for supplementary instructions had some sub-
stantial concern about whether those were, in fact, the in-
structions that should be issued and that those concerns wers
raised by Mr. Hallman in his letter to Mr. Karrasch in August
©f 1978 and that thcse concerns remain unresclved and that
supplementary instructions had not been issued prior to March
28, 1979.

MR. GORINSON: Supplementary instructions to the
Babcock & Wilcox customers?

MR, MAC MILLAN: Yes, sir.

MR. GORINSON: Now, sir, you held a gress conferance
on June 5, 1979. 1Is that correct?

MR, MAC MILLAN: Yes, sir.

MR. GORINSON: What reasons did 3&wWw have for arran-
ging that press conferencs?

MR. MAC MILLAN: Well, I think that I Qught to go
Dack to the early days following the accident at Thrae Mile

Island. At that time thers was a great deal of press inter

st
in the incident and in the acticns =hat wera Seing takan. we
assessed what cur position ought %0 be in that circumstance

and concluded that our job was %o supgsers th Llily ia briag

ing the unit under control and in the racovery o

chat unit ia

)
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the longer term and that if there was %o he a sublic release
Or a public statement that that ought to come from the ogera~- ‘
ting utility and not from Babcock & Wilcex.

Subsequent to that, the Nuclear Regulatoury Commissicn
requested that they be the spokesman with the press and the
media relative to the actions and activities that were taking
place at Three Mile Island a * we honorad that reguest.

We were under substantial pressure from the media
to indicate to them our assessment of the situation and what
we were doing at Three Mile Island. We thought that inappro-
griate in the early weeks after the incident. However, we
felt that there would come a time when it was appropriate for
4s, having had a chamce %0 assess tho events that had taken
L]
place at Three Mile Island, to come forward with a statament
©f the situation as we understood it and our avaluation of that
accident and to give the media the cggortunity to ask whatever
questions they might have 2f BaWw. Sc, it was in response to
that continuing inturest on the part of the media that we falt
it was appropriate to hold the press confarence.

MP, GORINSON: And was there a meeting amongst 3Z&W
perscnnel to reach a decision as tc whether to held a orass
cenfarence or not?

MR, MAC MILLAN: Yes, sir.

MR, GCRINSCN: And where was that meeting held?

MR, MAC MILLAN: The meetinc was neld in =he YNew .
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Crleans office of J. Ray McDermect:.

MR. GCRINSCN: And whe attended that meesing, if you
recall?

MR. MAC MILLAN: To the best of my memory, the
principal pa-ticipants in that meeting were Mr. Gecrge 2Zipf,
who is vice chairman of J. Ray McDermott and gresident and
chief operating officer for Babcock & Wilcox; Mr. Walter
Vannoy, who is the chief administrative office for the J. Ray
McDermott Company, myself, Mr, Lewis N. Favret, whe is the
executive v’ e president of the Power Generation group of
Babceck & Wilcox and my immediate bess. I believe Mr. Dupy
was there, wno was in charge of public relations for McDermot+s
Corporation and I believe that Mr, Miracle, who we - . =i
Mr. Dupy, also attendd.

MR, GCRINSCN: During that meeting was the issue of
the Dunn memorandum of February 3, 1378, discussed?

MR, MAC MILLAN: It was not.

MR. GORINSCON: The press confersnce was held at
Lynchburg. 1Is that coriect?

MR, MAC MILLAN: Yes, sir.

MR. GCRINSON: And the prass was given a Press xit,
during that briafing. Is that correct?

MR, MAC MILLAN: Yes.

MR, GORINSON: Was the Dunn memorandum of Tebsruary 9

1378 a part of the press xit?

)
YR
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MR. MAC MILLAN: No.

MR. GORINSON: Was the Dunn memorandum discussed
during the press confarence?

MR, MAC MILLAYW: VYNo.

MR, GORINSON: Why not, sir?

MR, MAC MILLAN: We were =-- in the press conference
we were presenting to the media cur assessment of the events
that took place at Three Mile Island and identifying in that
sequence of events what we felt were the significant factors
in the Three Mile Island incident and cur assessment of those
factors and as it applied specifically to what happened at
Three Mile Island on March 28 and in the weeks thersafter, the
Dunn memcrandum was not germaine.

MR. GCRINSCN: 3y "not germaine", do vou mean it
was irrelevant?

MR, MAC MILLAN: I think in the context of what =he

press conference was scheduled to accomplish, I would say "ves",

irrelevant.

MR. GOCRINSCN: Do yewu have a copy of that press
conference trais:ript with ,ou today?

MR, MAC MILLAN: VYes. I believe I do. Yes.

MR, GORINSON: wWould you turn %o pace 32 of that
prass cenfarence?

MR, MAC MILIAN: Yas.

MR. GORINSON: Thers beginning at line 3, vou
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cclo 1 said the third significant factor was the inagpropriats em-

"

Phasis Ly the operators on pressurizer lavel indisation only.
3 Is that correct?

- MR, MAC MILLAN: That is correct.

b MR. GORINSCN: And on page 25 of the press confar-
¢ | ence, starting on line 10, you said, the fourth significant

7 event and probably the most important in the whcle sequence

8 was the decision on the basis of that informaticn to cut back
9 the high pressure injection pump. Is that correct?

10 | MR, MAC MILLAN: VYes.

1] MR. GORINSCN: You did know at the time you had that
12 press conference that the Dunn memorandum had specifically
‘ 13 identified the possibility that operators might err relying
4 on a high pressurizer level and cut back on high pressure

15 | injection.

16 MR, MAC MILLAN: I was aware of the Dunn memorandum

/ and its ccntent, yes.

18 MR. GORINSON: And vou knew that Dunn nad identifiasd
'?  the problem of premature termination of HPI?

0 MR. MAC MILLAN: Yes.

"

MR. GORINSON: And you knaw he nad identifiasd i= as

L]
LS ]

a matter raising serious concern?

L]
(8]

MR, MAC MILLAN: VYes.

r
-

MR, GORINSCON: I have no further Juestions, Mr.

Bowein Neproniung Costgnany
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CHAIRMAN KEMENY: Thank you, Chief rocunsel.

Mr. MacMillan, I have read the “ranscript of your
Press conference a ccuple of times and I would like to tzy to
reconstruct yeour thinking in your analysis in that press con=-
ference on the specific point Chief Counsel brought out; your
identification of the throttling back of the high pressure
lnjection system as being the most significant factor.

Incidentally, I am not Questicning your statement
that that was the most signif.cant factor, but I Selieve in
the press conference you said on more than one occasior that
the operators had sufficient information ava.lable to realize
they should not te doing this. I know that is not verbatim,
but is that substantially correct?

MR. MAC MILILAN: Yes. The comments that I macde at
the press conference, we had identified six significant factors
in that sequence and as counsel has just indicated the third and
the fourth factors were attenticn to pressurizer lsvel alore,
and, secondly, on that basis, the pramature shutoff of high
pressure injection flow. Now, cur paeliminary assessment is
that had that high pressure injecticn flow been lef: on and
continue tO pump water into the r2actor coolant system that the
Fressure and the steam fraction in the system -- =he grassursa
would not have decayed %o the point whers it did. The steam
fraction would not have reached the level at which it reached

causing the cavitati'n rsacter cooclant pumps and subsecuent




427
BClz ! termination of their cperaticn. Se, the cutback en that high
‘ 2 pressure injection flow we falt -- I feel and continue to
3 feel -- was the most significant factor.
¥ow, specifically with respect to your gquesticn
5| about the availalLle information to the cperator, there wers
é procedures in the control room, emergency procedurses, available
/ t0 the operator which specifically indicate that high pressure

8  injection flow should be left on until ro essurizer level can

° be maintained stable and reactor ccolant 3ystam pressure

"0 maintained above the set pecint for the high pressure injection

""" pump, waich is approximately 1,50C pounds per sjuare inch.

12 That instruction anl the cauticnary note that is

'3 part of that emergency srocedure was not followed by *he opera-
L]

' tor. In addition to that, to the best of my knowledge, in the

n

training which he receive, he had been coached in observing

' more than one variable in a situation of this sort and it Ls
©  particularly true where the perfocrmance of the level and the
3 Pressurs might have looked strange to him. It was scmethiny
"7 that ne hadn't seen or had not been specifically trained in
‘Y at the time when you shoulr be locking for other scurces of
¢ confirmatory information a:d there were Sther sources availakble
i 22
= “° to him. In faese, immediately adjacant =o the Sressurizer level
-
> aa )
2 "7 are the raactor ccolant system prassure indicators.
: 24 . )
- Knowing that those proceduras wers in axistance in
s
‘ e contro. roem and that, in fact, those ercceduraes, had they
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BCl3 1 teen followed, would have eliminated any concern expressed -y
2 Mr. Dunn in his memcrandum, is the basis on which I felt that .
3 there was informaticn available to the Jperator at the time of
4 the incident, which would have zllowed him %o arrive at the
5: conclusion that he should have kept the high pressure inject-
6{ ion flow on.

7 CHAIRMAN KEMENY: So, therefore, you feel that it

8 was a transient in which the pressure became low and the

? operateors instead of concentrating on the pgressurizer should
10 ' have been reading the pressure and temperature indications in
7| the system and frum that know that the high pressure injection

12 system should be kept on.

13 MR. MAC MILLAN: I wouldn't say "instead of". I .
'4  think I would say "in addition to".

I3 CUAIRMAN XKEMENY: In addition to. I accept that.

16 Specifically here, presumably the concern is that

without deing that there was a danger of a voiding of core and
'8 it should have been a major concern of the cperators under
these circumstances.

0 MR. MAC MILLAN: Yes. With the pressure having

¢’ | dropped to the range of 1,300 or 1,400 pounds per square inch,

>

= 4 a 3 . L D

» “°  that is an abnermal condit‘ 1 and cne which needs to te care-

=

s 23 &:,11

2 Sully assessed.

- &4 CHAIRMAN XEMENY: When we ook testimony from the

-

B &
® “T operators at TMI-2, their raspgeonss was that the: wers craatly
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oCla 1 worried akbout the system going solid. You kncw, that phrase

‘ 2 in terms of the prassurizer being filled up with water and

(& ]

this was the reasen why they throttled sack. Do ycu feel that
4 that is an incerrect consideration?

S MR. MAC MILLAN: Well, I think that was not a valid
¢ cousideration at a time when reactor ccclant system prassure

7 was in the 1,300 PSI or lower range. The concern about going
3 solid in a pressurizer is a concern about Lhe potential for

? high pressure conditions developing in the reactor coolant

10 system. Ané we certainly at that %ime in the accident did not
' | have a situation where high pressure in the reactor coolant
system was a concern.

‘ : CHAIRMAN KEMENY: Therefore, in effsct, you are
speaking here akbout the majer worry where there may te voiding

15 of core and would be fair to say the cperators were worrying

'®  about a relative minor thing of any damage that may cccur be-
7 cause of the system going solié.

T MR, MAC MILLAN: I think that . a fair assessment,
19 yes.

0 CHAIRMAN KEMENY: You statad that you felt the

©'  operators had sufficient instructions on this and that may ke

-

Aty
[
*

true, Mr. MacMillan; what I £ind very confusing is -- as I

r
)

fNappen to agrae with veur analysis -- why that was not -
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to Hearing Exaibit No. 5.




SCls 1 MR. MAC MILLAN: I am sorry.
2 CHAIRMAN KZMENY: Hearing EZxhibit No. 5. .
3 I descrilbed precisely the conditions of that memoran-

4 dum and Dr. Ha.lman, who is a nuclear engineering with a Ph.D.,
5 ' given exactly those circumstances worries about the svstem

6' going solid.

7 MR, MAC MILLAN: I think that the concern that was

8 ra.:=4 by the service department personnel was not specifically
9 related to an accident condition in which vou had a small

10| break or a small LOCA in the reactor ccolant system. I selisve
Il | the concern that they had exprassed was related to other kinds
12 | of transients or accident conditions such as a steam line breakx,
12 where, in fact, the reacter ccolarnt system was intact. And ‘
'4 under those circumstances where you could also get high pres-

13 sure injection flow in the absence of a leak in the reacter

16 coolant system, I believe their concern was that might be a

7| condition under which you could, in fact, have a condition of

'8  high pressure and a solid pressurizer. So, I beliava that

7 they were locking at the recommendad supolementary instructions
20 | in the broadest contaxt of other kinds of operating conditions
in which the cperator might find himself and wers raising the

22  concern about in those other conditicns, not the small sreak

23 conditicn, but in those other conditions, would these instruc-

tions cause the cperaters to do scmething that would Se detri-

Binn iy Repromlung Congmany
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broade: sense that they had raised their concerns atout the
content of the supplementary instruction

/




7/20
Tape 7
ism 1

Bowsvis Nepothing Lonngnry

10 |

11

12

13

14

18

16

24

[ ]
tn

432
CHAIRMAN KEMENY: However, Mr. acMillan, we also |

Reard testimony from B&W employvees vesterday that in the early

stages of an accident, it is not poss’ to tell which of
two kinds of accidents you may be . Or it may be very d4diffi-

cult to tell, and that was the purpcse of the Dunn suggestion,

that it is better to warn cperators to keep the high pressure
injection system cn rather -- even if you take the dangers of
scme damage.

MR. MACMILLAN: Yes, I understand that, and I
believe, beyond that, that is the reascn why the operating
emergency instructicn for the small break in the reactor
coclant system specifically has the precaution in it that you
should continue the high pressure injectior cperation until

r and reactor coolant

3]
1]

you can maintain a stable pressuri

o |
"

system pressure abcve the trip point for actuaticn of high

prsessure injection of approximately 1,600.

1

Those are twec key cperating parameters which should
be monitored in an early stages of an accident before action
is taken to cut back on high pressure injecticn.

CHAIRMAN KEMENY: Nevertheless, the fact is that
Hearing Exhibit No. 5 specifically says that in response t2 a

recommendation tc instruct cperatcrs that cnce the aighl sres-

L . .- = . . .
sure injection system comes on, it should be kept on until
: : . . " -1 B e
roughly the conditions you have described occur, with which
4 5 : -
we 2¢rae. And in the next =o the last paragrapgh, there is
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indicaticn that we have been warned. Th raeference suggests

-= I Qquote: The referesnce Ssujgests tiie possibil

'.

ing the core if

a

res

nt HPI policy be ccntinued.

-

m

In spite cf thcse two factors in there, vour Cus- [

‘O

tomer Service Department, one of the his shly qualified experts,
would not transmit those instructions unt=il =he dangers of
going solid have been explained =2 him.

I am simply suggesting not thatc vour analysis is

3

WwIong, but is it conceivable there may have been a somewhat
oversimplified statement, if a person as ¢ ‘alified as Dr.
llman, under these very specific circumstances, worries
about the effects and doesn's guite understand whas =he
effects would be of going solid, that perhaps the cperators,
in the heat of an accident, might have similar confusicen in

their minds?

MR. MACMILLAN: I guess I couldn't discount =ha-

tant .acter, and that is that there was
nical dispute, if you will, between kncsledgeabls engineers
in the Engineering Cepar+tment an qualified technical pecple
in the Service Cerpartment as =0 what the =ontant of these
instructicns cught %5 be in order =5 accomplish the desired

QLJective, and it 2C0ok scme time +o get tlat resc.ved, much
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Sc I believe there was a valid basis for the =echni=-
cal dispute, and it tock == as I say, tock some time =0
resolve that,.

CHAIRMAN XKEMENY: Thank you. Governor Rabbice?

COMMISSIONER BABBITT: Mr. MacMillan, are you ;
familiar, generally, with the testimony that you gave to the
Udall committee? I believe that was in May of this year.

MR. MACMILLAN: Yes, I am generally familiar with
that.

COMMISSIONER BABBITT: Do you have a copy of that

MR, MACMILLAN: No, sir, I don'e.

COMMISSIONER BABBITT: Just generally, as I recall,
you discussed before that committee =he avents surrocunding
the Davis-Besse transient and your -espense to it. Do you
recall tha%?

AR, MACMILLAN: I remember that that was a poin% of
discussion, yes.

COMMISSICONER BABBITT: Now, at that time vou wera,

I believe from your previous testimony here, aware of the Dunn-

-

iy

ebruary 9 and the Hallman =0 Xarrasch

bad h | -
Taylor memorandum cf

nemorandum of August 3, 1978, is that correct?

MR, MACMILIAN: This is at the %“ime of =he Udall
testimony?

CCHMMISSICNER BABBITT: Yes.
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1 MR, MACMILLAN: VYes, sir.

2 COMMISSIONER BABBITT: Now, if I could turn yecur

3| attention, and I will give you this copy, if you need it, o
4 | the Udall Cestimeny, page 221, in respense to a gquestion abcu:;
53 your response to the Davis-Besse transient, you gave this |
8 | respcnse: You said, "Mr. Chairman, the events that I have
7 | described as our response to Davis-Besse we fal: were fully

8 rcesponsible for correcting that problem and assuring the

? | probabilicy of its occurring again was minimal."

10 0o you recall that testimony: -
¥ | MR. MACMILLAN: VYes.

‘2. CCMMISSIONER BABBITT: Do you honestly believe :hat
13 | testimony was truthful, in light cf your knowledge of thcse
'4 | memcranda?

15 MR. MACMILLAN: Well, let me respond in this wav.
16 | Tha events that I had described at the Udall hearing in the
Previous pages of this testimony indicate the act=ions =has

18 were taken specifically with respect to the pilot-cperated
19 rellef valve and the assessmen: of what had caused that valve
20 | to stick cpen, what modificaticns had been made in arder =o
21 assure that that -- £o raduce =he probabilicy of that happen-
i s ing ag2in, and the assessment abcus whether ~hat was appli=

- 1 -~ - -~ - Teen - coln 1 - . - ~ ¢ Eats 34
23 | cable to cother cperating units, which in this case we fal= i
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the cenditicn of the uipment, whether or not it might have
been damaged in that transient.
-

To that extent I felt -- and feel tocday -=- that the

acticns that we took in that regard were responsible and |

n

reduced the probability of their having a stuck-cpen relie
valve situaticn develop again at Davis-Besse.

COMMISSIONER BABSITT: Mr. dacMillan, calling your
attention to the next paragraph of your tastimeny, in the
second sentence, referring to the Okony incident and presunm-
ably to Davis-Besse, you say, you said at that time, "The
actions that we took, the investigation we conducted, and the
modificatcions in both the equipment and procedures were re-
sponsive to the evidence that we had at the time about the
reliability of that valve."”

And veou say that, "We had taken the appropriate
action, not only at Okony but at the other units which incor- |

porated that valve." Ncw, dcesn't that seem =0 suggest to the

L)
o
[

opira action?

Udall committee that you had taken all the app

-
-

MR. MACMILLAN: Well, let me gualify that ccmme

I can dig back in the testimony and try to find where we said

this, but the procedures that was referring %> there,

(8]

o " $ v
Sr maintalining tTie Dl.ot~-

'

Governcr, were the proceduras

cperated relief valve. At the time of the Ckony III cccur-

- e a5 3 : . o 3 .
rence, we not only modified the valve itsell in order o
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our other units incorporating the Dresser pilot-cperated valve
medificaticns in their maintenance procedures for the pericdic
servicing cf thcse valves, and those were the procedures that
I was specifically referring tc in that testimeony. |

COMMISSIONER BABBITT: VNotwithstanding that you
say, "The events that I desc:ibéd a5 our respense to Davis~
Besse..."? Well, I think I make my point.

Cne other guestion, Mr. MacMillan. In your pre-
pared statement to the Udall committee, ycu refer to your
© bjections o the regulatory approach of the NRC, referring
£0 it as excess conservatism and unnecessary revisions.

Could you just generally elucidate ycur philoscphy of how the
NRC regulates and hcow that would be better, how it could be
better done, from your point of view?

MR. MACHMILLAN: Well, let me make sure I understand
©r that we have clear between us =he basis or the contex:t oFf
those comments. I believe those were directad =2 ~he cons
eration by the NRC of the continued cperaticn of =he otier
units incocrporating Babcock & Wilcex nuclear steam svstems.

New, immediately after the Three Mile Island acci-

dent, we went through a series of meetings and the issuance
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registered with our cther operating units, I tock the pos.t

and stated befcre the Nuclear Reculatory Commission, at the

time they were deliberating on the continued operaticn con the

otlier units, that it was my judcment that, having taken those

corrective measures, that the nuclear plants could be cperated)
afely and could continue in operation.

How, the Regulatory Commission required cther changei
be made, and those are a matter o: record, as they applied
specifically to each of the units, invelviag reliability of
auxiliary feedwater, changi:g the =-- going %o an autcmatic
shutdown of the reactor on loss of feedwater flcw or turbine
trip, scme additional analyses and that sor: of thing.

We undertock those as recommended by the Regulator

Commission and have subseguently satisfied their raguirements

in that regard.

COMMISSIONER BABBITT: I was intending to inveoke a
broader response from ycu; that is, what would you advise
this Commission with respect to ways in which the regulatcry
pnilosophy of the NRC could be changed =2 make it more ~“a=is-
factoury from your cerspective?

MR. MACMILILAN: Well, that is an extremely broad
charter, and I am not sure that I am really prepared ©o make

that kiad of an assessment or make specific racommendarsicons

Ul Lo |
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dizeon
tute and the Atomic Industrial Form in the assessment =f =he
lessons learned from the Three Mile Island accident, and in

the process of doing that, are locking at the appropriate
interface and interaction between the licensees, the u=ili ties,
and their sugpliers, which would include the nuclear steanm
supplier, and the Regulatory Commission, in events that = 4
take place in the future of the industry.

I think that deliberative process needs %o run its
course cefore we make any substantial recommendaticns :e;ativev
to how the regulatcry process might be modified. I just don't
feel that 1 a~ prepared at this point to come forwari with
those kinds of recommendations.

COMMISSIONER BABBITT: Would you be willing to
submit something to that effect in writing?

MR. MACMILLAN: VYes, sir.

CHAIRMAN KEMENY: Commissicner Lewis?

COMMISSIONER LEWIS: Mr. MacMillan, weould you char=-
acterize for us the impact of media coverage of the TMI II
incident on Babccock & Wilcox. What has it done =0 wvou in

terms, as a company?

- . Rt B - B T e L - . e
AR. MACMILLAN: Well, that's a very brocad guesticn.
¥ eliia
<+ SHINK =~
—~ -~ ™A g . - - - - < N .y - s —
COMMISSIONER LEWIS: Is it affacting vou in cerms

'f\," r‘”’)
Ul L i
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MR. MACMILLAN: Let me =-- maybe I could answer that

guesticr in several parts.

COMMISSIONER LEWIS: Okay.

MR. MACMILLIAN: In the early days and weeks

ing March 28, 1979, we were under very heavy pressure

many media source. to speak cut and indicate cur assessment

-l
-

of the situation, what was done, whether we ought things

were right or wrong. Those were very difficult times for me,

perscnally, and for employees cf the company who felt that

there were misrepresentations, there were errors in fact that

were being published and transmitted by the media, and vet

we felt that it was appropriate for us in that circumstance
to == the word has been used, "stcnewall it" with the media.

It retrospect, I think that was the appropriate and
the proper action for our cempany under those circumstances.
And s0, in a very perscnal sense, that was a time when it was
a very difficult and very frustrating experience for me and

for the emplcyvees of the company whe were working their hearts

Qut, conscientiously, tc bring the situation under contrel

and to take those actions which would assure

reccvery of that unist.

COMMISSICNER HdacMillan,
L ouv because I

MR. MACMILLAN: VYes.

COMMISSICONER LEWIS: :.u say that vou were
AN/ i W
ti\J\:' L-'J
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MR. MAC MILLAN: Wwhat I said was we had alectad not

o De responsive to the inguiries of the press on a broad
scale, and in the process of doing that, recognize that there

were errors tha* were being reported and that because of the

- policy we had “ecided to adept, we were no%t in a position

t0 set the record straight.

COMMISSIONER LEWIS: You didn't consider it extremely
~Ipertant that the public got the right information at that
tine.

MR. MAC MILLAN: We had, as I said, decided that it
was important for us £o support the utilicy, that statements
£? the press should come from the utility as a licensee,
and subsequent %0 that, at the request of the NRC, should
come from the NRC. And I would have to say to you I don't
think it would have been appropriate for us or helpful for
the ceneral public if we had come forward and had conducted
a public debate of the pros and cons or the issues associated
with Three Mile Island.

COMMISSIONER LEWIS: Would vou tell me what speci-
fically, in terms of vour knowledge then, was misinformation?

MR. MAC MILLAN: Well, that covers acain a very
broad scale.

COMMISSIONER LEWIS: G.ve us some examples.

MR. MAC MILLAN: I can give vou a Zaw axamel:s. I

can remember watching the talavision one evening and haviag

o~ -

AN/ '
‘l'ukll L'J



"

A Comgsay

Bowwwin Nepn

20

L]

ra
n

an intarvi

ew shown on televisio

N

There was o

43

man wiao lived

near the site who said he knew that something was wrong on

the site.

that isn't responsible news coveracge.

the facts to the general public.

de couléd taste that metallic radiation.

Now,

That is nct presenting

The entire issue of the

gas Dubble and the hydrogen -- pctential for hydrogen

explosion,

case, but

I think not entirely

by the combination of

Secause of the media in this

mecdia and cther news scurces,

I believe presented i very distorted and incorrecs represen-

tation of

the situation.

It was,

one,

a very serious and

one, a scmewhat frivolous, but still indicative of tne kinds

of concern

operaticn.

that we felt, as rasponsible pecple in the

COMMISSIONER LEWIS:

The reason

Mr. MacMillan, is that a lot of reporters

o your company to get more information.

themselves were very confused, as was the

You say that you very consciously decided

all these

things were being sai

d that you

you were not going to try to correct it.

ceive your responsibility in a situation

clarily, ¢

ssn't that

0 giva the correct in
aigh up on wvour
MR. MAC MILILA: I

given

T 4 -
+%3C
b d
£

il 1

correct informaticn.

formation
of sriori

b
)
"
w

1
-

-

L]
i
-

I'm pursuing this,
did try to get
The repcrters
public. And vet
that even thoucgh
Xnew wers wrono,

Hcw do you per-

ike %that

{
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at Three Mile Island that the appropriate source of that
information was either the utility or sulsequently the NRC. .

COMMISSIONER LEWIS: And if they are wrong, vou
didn't feel you had a responsibility to correct them?

MR. MAC MILLAN: Well, I think you would recognize |
that there is no way for John MacMillan tc address the press
on a very specific issue of narrow -- a specific and narrow
issue of incorrect information. When you get invaolved in
the ‘nterface and relationship with the press, you cannot
circumscribe effaectively the content of the press inguiry.

And we felt that, in that circumstance, the soures of

information should, as I said, be the utility and the NRC.

How, we did feel compelled, as I indicated earlier, to, in .
the long term, after the situation had had a chance to be

evaluated, tc come forward anc indicate our assessment of

the situation and give the media at that time a full and open
opportur Jty to ask whatever gquesticns they migat have on

any aspect of the incident or its impact on 3&W.

COMMISSIONER LEWIS: VYou're speaking about i
June 5th news conference.

MR. MAC MILLAN: Yes, ma'am.

COMMISSICNIR LEWIS: Well, let's get %o the June 5t
news confersnce. You didn't really offer =he information thas
70u were aware of the Dunn memcrancum. Am 1 correce?

MR. MAC MILIAN: Thas'r cosrect. 'e did nos ‘
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volunteer that information at the press -onferenca.

COMMISSIONZIR LEWIS: Hew would vou characterize
that withholding of information, in aindsight, now that it's
Qut in the open and we all know there is a Dunn memorandum?

MR. MAC MILLAN: I think I said earlier that the
objective of the press cbn!e:encc':hat we had set, and I
think we had announced egquallv to the Press, was to review
the events that took place at Three Mile Island and our
assessment of those events. That i3 what we did at the
June 5th press conference, and revealed the series of cir-
cumstances that took place there and our assessment of what
we thought were the most significant of those circumstances.
And I believe in the concext of that Objective, as I taink
I said earlier, the Dunn memoranda was irrelevant.

COMMISSIONER LEWIS: Let's speak frankly wsout it.
four purpose really was to put 3&W in the best licht possible,
which is normally the way a corporation coerates when it calls
a news conference. All right?

MR. MAC MILLAN: I wouldn't cbiest =0 that,.
Obvicusly that's one of the reascns t0 have a news conf rence,
ves.

COMMISSIONER LEWIS: All right, fine. Ané had you
revealed the fact that several encgineers inside vour company
nad forewarned that this kind of thinc could have nacrened,

it would not have put vour company in the -Sest of lighta.
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I'm not blaming you far it. It's just a fact of Life. 1Is
that correce?
MR. MAC MILLAN: Well, that, I think, is the
conclusion you have stated. I don't -- again, I think within

the cuntext of what we had set as the objective of that

' press conference, that we did, in face, report the conditicns

that took place. And, again, I'll repeat, in recogniti~n of

the fact that there were emercency procedures in force in

. the control room and information available to the operators,

which, had it been followed, would have eliminated any

concern of the type raised in the Dunn memorandum o: raised

in the Michelson report, which was discussed at the press

concern.
COMMISSIONER LEWIS: So you're really dismissing
the validity of the Dunn memorandum. You didn's really think
that wis particularly important.
MR. MAC MILLAN: I think what I said was it was
Not germane or relevant to the purpcses of and the information
that we were presenting at the press -onferance.
COMMISSICNER LEWIS: All right, Mr. MacMillin, may
I just move on to something else? How do vou see the 2urDcse
of your job? Wwhat is the chief prioritv of a man in your
position?

MR. MAC MILLAN: Well, I cuess I wcould state =hac
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in the following way. The purpese of the Nuclear Power
Generation Division is to sSupply our customers, in this case,
e utilities, with nuclear steam svstem equipment and &ho
fuel and the services that go witl taas equipment, in order
to allow them to generate safe, clean, economical sower for
their consumers, and that in the process of doing that, to
generate a profit and a return on the investment of the
stockholders in the company and to provide cpportunity for
our employees to use their skills and capabilities in a
meaningful way to the betterment of our society.

COMMISSIONER LEWIS: So, in effect, as =he man at
the top, you set the tone, the priorities for those branches
of your division that cperate below yocu. Am I correct in
saying that?

MR. MAC MILLAN: I accept that full responsibility,
ves.

COMMISSIOUER LEWIS: Okay. wWould it be fair +o
say that, given your sense that your firse jeb is to make a
Profit -- and nebody's criticizing that, we understand that's
the purpcse of it -- you would be more concerned with the
availability than with safety?

MR. MAC MILLAN: Absolutely not. Safety is a primary

concern in the nuc lear business and in specifically the business

of the liuclear Power Generation Division of Babecock and Wilcox.

We have integrated the concern for safety direcely wisa the

cCely

P / ~ 7~ J
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desicn. The individual engineer doing his design work must
be fully aware and cognizant and sensitive to =he safety of
the equipment that he is designing. And there is no separa-
ticn of desicn and safety. They are integral. And the
safety of the equipment that we supply is paramont, and we
generate -- I perscnally try to set a climate, establish an
environment within our division, not only in terms of our
internal relations, but in ouyr external relations with ouz}
customer, of an open environment, encouraging engineers who
have safety concerns to register those, to express those, o
havethem addressed, and have them resolved. And so to state
or insinuate that we would sacrifice safety in the interest
of profit is entirely incorrect.

COMMISSIONZIR LEWIS: Well, I understand that vcu're
making that statement now, Mr. MacMillan. But, you see, here
we have evidence of Mr. Xelly ané Mr. Dunn writing a series
cf memos 13 months before Three Mile Island. They werae
setting up a red Ilag an saying here is something that is
dangerous, that had Davis-Besse been at full cower, this
could have been a very, very sericus thing. And nothing
fNappened. Your own people say these memoranda fell into the

Tack. Is this a fluke, or does it indicate that in

or

he
way the syster works, the concern was more =0, veou Xnow,
let's get the ecguipment geoing, let's sell more equipment,

rather than exercising concerm over those memoranda and *the
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implications of those memoranda.

MR. MAC MILLAN: Well, let me state very directly
and candidly, I think i%'s regrettable that more tiaaly
resolution of what I consider to be a valid technical
difference or dispute between the parties you've talked with
in these hearings, I think it's regrettable that wasn't
resolved much more guickly and escalated to a conclusion asd
the approoriate action taken.

I belie'ea "hat the events that tock place do
indicate the cpportunity within the orcanization for engineers
who have a safety corcern to raise those, to briaa them to
the attention <€ our licensing and safety peorle, and to
have acticn taken, which they felt had been taken. And there
were cmissions in communication. There wera assumntions
made that had no basis for Seing made, as to whether or not
the problem had been resolved. There was a 1ot of time
consumed in getting that issue resolved. I would havae =o
say that I helieve that one reason that =his particular
2roblem was not felt to be as urgent or pressing as in
nAindsicht it might appear to be is that “here weras existing
recommendec operating procedures and emercency p»rocedures
which covered this concern. And so it wasn't a case of no
information zeing available in the field. I: was a case cof
the recommencdaticn that we reinforce those. I ==ink :aa:'§

entirely recgraettable.

~r f)
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I don't believe that there is evicdence to indicate
that the reason +=hat this issue was not broucht to a timely
resolution is because we were busy off sellinc additional
equipment. I believe there were genuine misunderstandings.
There were genuine gaps in communications. And I'm concerned
about that. I'm not proud of that performance on the par%
of our organizatin. I've made that clear to my manacers.

And vou heard Dr. Roy earlier discuss some of the things that
he's doing to try to sharpen up our business operations in
that area.

COMMISSIONER LEWIS: Thank you.

CHAIRMAN XEMENY: Procfessor Pigford.

COMMISSIONER PIGFORD: Mr. MacMillan, dc you recall
on the date March 30, the information that was given out
from the Nuclear Regulatery Commissicn concerning the
existence of a hydrogen bubble that was growing in oxygen
concentraticn and would become possibly explosive?

MR. MAC MILLAN: I have a ceneral recollecticn of
that, yes. My time frame in the Three Mile Island accident
sequence has some milestones i it I would happen to be in

Florida at the time U'e incident %00k place. I arrived,

- after some difficulty, in the office on Fricday morning,

March 30tn. I left av 3:00 on Monday morning, April 2nd, to
go to the site and spend the nex:t six weeks thers. 350 I

have some time secments that I remember. Ané I do racall,

L.Q&) J
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in the time frame from Fricday, March 30th, =ar ugh about
Sunday, April lst, that concern Deing expressed abcut the
acncondensable gas bubble, the ayvdrogen content of that
Subble, and the concern raised by the }2C of the Dessible
Presence of oxygen, and therefore a concern of either
combustion or detonaticn.

CCMMISSIONER PIGFORD: Then my guestion will refer
either to your own personal Xnowledce at the time or the
knowledge of the people or organization that vou cdeveloped
since then. And we've learned from vour response to the
Udall committee that a Mr. Nitty, who works for Mr. Roy, had,
in fact, supplied, both tc Met. Zd. and tc NRC, data thas
showed that, in fact, that bubble was not axplosive or about
to become explosive. And it appears now it that was, in
fact, the correct information. Then, given that, that this
information had been supplied bHv the persion in your organi-
zation and it was in contradiction to what was beinc given
apparently to the public, did anvone in your organization
attempt o correct that information, that incorrect infar-
mation, that had come from NRC?

MR. MAC MILLAN: Let me tell vou, fron my personal

a8

recollection, Professor Pigford, I had several discussions
witli Den Nitty regardincg the Aydrocen Subble and tne potential

for oxygen present in the reactcr vessel. And Don Nitti was

very strong in ais conviction that the excess hydrocea lavel

-
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and in the presence of the intense camma field in that reac=or
vessel, there just was no opportunity for any significan: ‘
oxycen to be in the reactor vessel and therefore no need o
Se concerned about the potential inflammability or explosion
within the reactor vessel.

I was -~ I overheard, let's say. I was not a party,
but I did coverhear a discussion by telephcne between our
technical pecple and the Nuclear Regulatory Commission per-
scnnel, in which that point was made very forcefully. And
I think there has been reported to me on occasions subseguent
to that additional discussions, where we enceavered %o bring
that conclusion to the -- and the supporting evidence o the
attention of the Nuclear Reculatory Commission, in subse-
guent days, as they cathersd more information from other
sources. And I believe Roger Matson has subseguenzly testi-
fied when he asked different guestions, he then got answers
which agreed with the early position taken by Con Nitti,
that within the reactor vessel, there could not be suffi-

cient oxygen to be of any ccncern as far as explosive.

~, [
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- learmed that the NRC

Sattempt Ly Babcock & Wileox to make any public statemens or

- was there any attempt by BaW

| 3072

453 |
COITMISSICNER PIGFORD: I am speaking of March 30 |

| when the tension was rising and the NRC was making it known
they were greatly concerned about =his explosiveness. liow, ves,

the record shows now that !lr., Nitei did indeed communicate his

results to Mr. Neovak in NRC,

|
i
but my peint is, when it was 1
|
|

view of it was being given to the public,

(
cr, to your knowledge, !etropolitan

Edison to give the facts as vou knew them on that day, March

MR, MAC MILLAN: As far as I know, &l sre was nc

make any corrective statement to the public. I simply don't

s

Know whather Metropolitan Cdison nmade an effor: mr not.

COIMISSIONER PIGFORD: And the following day, apparently,

as you say, it began to get resclved by NRC having tnen reassessed

' the information.

MR. MAC MILLAN: My timeframe is nct entirely clear
there, but it was in the period, certiinly in the week zollow

March 30. I have fcrgotten exactly == it seems %0 me =hat was

still kind of an cpen issue at the time that I arrived at the

site on !londay, and it wasn't until along abcut Tuesday cor

when the == I beliave the ralease tnat was

[

Vednesdcay Jress

LAl
(1)

issued by the Regulatcry Commission read the effect that

“There is blem was

5
o
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COMMISSIONER PIGFORD: lNow, 0id Mr. Denton of the

' Nluclear Requlatory Cormission request that Bill send someone

|

to the site to help GPU in carrying out the cperation?

MR, MAC MILLAN: As far a: I know, he did not make

that request. I know he did not make that request to me, and
as far as I know, he did not make that request to others. We
were requested by our customer, Metropolitan Tdiscn and GPU,

J
to bring people to the site to help support that .peration, and

| in fact it was in response to a four c'clock in the morning

|

Sunday =-- excuse me =-- Monday morning phone call that I and
two others immediately were dispatched to the site in crder to
head up a team of pecple at Three Mile Island to support con
the scene the efforts of the utility.

CCMMISSICNER PIGFORD: Do you happen tc kncow if the

| utility made that request %o ycu as a result of a request %o

them by the !luclear Regulatory Cor  'ssion?
MR, MAC MILLAN: I den't kncw that.
CHAIRMAN KEMENY: Mr, Taylor?

COMMISSIONER TAYLOR: Mr, MacMillan, do you have a

| copy of the transcript of your June 5 press conference?

MR. MAC MILLAN: Yes, sir.

COCMMISSIONER TAYLOR: Would you turn to pace 17,
olease?

MR. MAC MILLAli: Yes.

COIMISSIONER TAYILOR: I would like to read the seconda




455
Paragraph there. It says: "Of course, we don't know what the
' condition of the reactor core is. Currently the evidence is
that the temperature of the cladding got very héc.” And I
%would like to focus on the next sentence: "The same evidence
indicates that the uranium oxide fuel itself did not melt, and
so that we don't know precisely what the configuration is, but
the evidence indicates there was significant core damage during
the process of this event, although nc melting of the uranium
fuel.” %
liow, I presume that the reascn you made that state=- i

' ment at the press conference was because you believed, or believe
:

[N

- now, that the difference betweer a situation where the fuel

|
- ~ - |
' melted and didn't melt is important., Is that correct? ‘
‘
. I
MR. MAC MILLAN: Well, I tzhink that the reascn the

Bimvwis Meprnilugg Congxmny

15

statement was made was because there had been

some speculation

| a8 to whether or not there had been fuel melting, and I felt

18

19 |

20 |

21

22

)
tn

that we, at least on the basis of the evidence that we had at

that time, which Dr. Roy reviewed with vou earlier as to the

fissicn preduct content of *he reactor cocclant sys:tem,

ccolant samples, that thers was no evidence of

core me.ting.

uranium oxid

There is clear evidence that the cladding got ¢

very hot temperature and oxidized substantially, may e€.en nave

melted 1n scme cases.

L — AT - o
COIMISSIONER TAYLOR: So is it

a

Teacter

i
]

v v
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15 |

16 | those You can get a rough assessment as o whether or not the

17 |

436 |
basis for your statement was the data on which it was based

the concentrations of samples of

"

thenwas the measurements o

varicus fission products in the core cooling water?

e |

MR. MAC MILIAN: VYes, sir. l
CCIMISSIONER TAYLOR: That was the basis for saying,

"iile have no evidence for the melting of the fuel."

MR, MAC MILLAN: You probably kncw a good deal more
about this kind of thing than I do. I am told by our radio-
chemistry people that the content of the fission products in

the reactor coolant system and the relationship between variousi

isotopes of scme of those fission products can give indication

as to whether thcse fission products were relaased from the

gap between the pellet and the cladding, or whether they may

have diffused and migrated through a very high temperature liguid

or moltent fuel, and that by the relative ccncentrations of

temperatures of the fuel had approcached or exceeded the melting
peint.

COMMISSIONER TAYLOR Is i: your understanding chat

| there is a sha change as cne gces up tc the temperature at
g

(¢
(4
o
oy
(14
"
Q)

which the fuel actually melts, changes is=s state == th

- ¥ i
in tarms of the!

.

is a sharp change in going frem solid to ligui
transport of these materials cut of the fuel?
MR. MAC MILLAN: You have already exceedec by =echnical

kncwledge in this area, zut if that is an importan: concern I
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can get an answer to that gquestiocn.
COIMMISSIONER TAYLCR: Well, that is something that
we in the Cormissicn are &rying to get pinned down. ‘low, I

would like %o go a little bit further in the basis on which

| You apparently quite confidently == or certainly, as it reads ==~

were positively saving, "“There was no melting of the fuel,"

| were there any calculations that yvou were aware 2f, whether

at B&W or anywhere else, that suggested that there was melting

| of the fuel? Were you aware of any such calculations?

MR. MAC MILLAN: I am nct aware of any such calcula-
tions.

COMMISSIONER TAYLOR: And you are not aware of any

| today, is that correct?

MR. MAC MILLAN: That is correcet.

COMMISSTONER TAYLOR Are you aware of the existence
of a combination of zirconium oxide and uranium utectic which
melts at about 3,500 degrees Fahrenheit? I mean does :tha%
phrase, "utectic" and the sense that it dces mel: at lower

temparatures ring any bell?

LA 1Y

MR, MAC MILLAN: I think that the first time I rascalll
Nearing about that was when I believe you raised that guesticn

earlier in some cf the hearings here wish the liuclear Regulatory

Commission. Pri

O
L2 |
ot
O
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b
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o
W
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COMMISSIONER TAYLOR: Do you happen %=c kncw wha

1
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there are any pecple in vour orcanization that are exari

e |
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the consequences of the existence of th.- .tei.c, in terms of
the nature as well as the extent of the core damace? Do you
know whether that is being looked at now at 3&W, in other
words? |

MR. MAC MILLAN: I don't know that. |
'
COMMISSIONER TAYLOR: This may sound like a question |
in semantics,ut I am interested in your answer =o the tollcwzn;
question: Suppose it developed == I might say as indicated in
a preliminary way by %he only calculations that I have seen of
what happened to the core -- suppose it turned cut tha% subst:z
tial quantities of this utectic formed -- remember, it is a

cembinatic.. of zirconium oxide and uranium oxicde in the “uel ==

in a rmelted form, and by substantial guantities, let's say

' more than a on of uranium oxide -- suppose that that had

become invol'rved in this process and had melted?

Hov would you answer the guestion then "Did any of
the fuel me.t?" Would ycu answer it ves or no?

MR, MAC MILLAN: I guess in the broadest sense, I
would have to say if in fact that happaned, that a utectic in

large quantity was formed, that that cculd be interpreted as

a melt in the brracest sense; but 12 should be made very clear,

1 -

Z think, that that does not necessarily indicate that the Suel

(3]
.

dZanidm oXice JY

temperatures apprcached the melting point ¢

"
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COIRIISSIONER TAYLOR: weli, SUPDOS -
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indications from calculations and eventually some kind of

measurement that in fact the fuel 4id approacn the melting

peint of urarium oxide, and also formed a large guancity == by

lar.e, T mean tcns or more =-- of this melted utectic; would

that change your view in some gualitative way of what you would
)

|
then say about the nature andé extent of =he core damage and

}

the danger to the public at the time when that ligquid wcaterial

' and those high temperatures were reached,presumably, on Marcn 28?

10 |

11

12

13

|

MR, MAC MILLAIl: Well, I was, as I say, nct on tae
Scene on !March 28, I believe that the consideraticns ané the
deliberations that were taking place at that time, as I under=-

stand them and as t* have been told to me since that time,

' weuld not have been significantly different had the conclusion

- been that there might have been a utectic formed in some sub-

stantial quantity,

The main thrus% of the operaticns at that time and
in the week subsequent to that were diracted toward est bBlishing
a stable cooling condition for the reactor core and being sure
that in consideration of other contingencies that might cdevelop
in the form of either a further egquipment failure or other
loss of support services, that we had appropr.ate means o
maintain that cooling configuraticn in the cure.

COIMISSICNER TAYLOR: Do you think thas nowledce cr

an estimate to the effect tha%t quite a lct of the uprer

arts
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1

"melting," I mean changing from solid to liquid, whether in
ccnjunction with scome cther material or not, but becocming
lizuid == that in the act of doing that and then refreezing
after coolant water came back into the core, might there have

been any different considerations about the safety advisability

i
of methods for cooling the core, disposing cf the waste heat

which, as I remember, were subject o guite a bit of discussio

during the time before the utility chocse the ipecific cooling
metheod that is now being used -- do you think that kncwledge of
a substantial amcunt of changing of phase of some substantial
upper part of the core might have affected that decision?

MR. MAC MILLAN: It would be my opinion it would
net have. I was personally involved in the considerations and

the deliberations with respect to what ccoling mode shculd be

utilized. I was inveolved in the discussions of the concern

 about recriticality due to scie shift or change in the configura=-

ticn of the reactor core, and we had tc assume in that situaticn
that we had a core that had been substantially damaced in the
upper portion, very prcbably that cladding in that region had
oxidized and even crumbled to dust inthe form of zirconium
oxide., that very likely some of the uranium oxide pellets hacd
fallen down and been collected on the grid plates, we nad to
assume in the criticality calculations =nac we made =he wers=

probability; that in fact that core woulld get =ogether in iss
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10

11

12 tions that we were involved in that the cors was subiect %o

13

14

15

16

| thermocouples in the core discharge regicn, indica

And we did have some evidenc:, vou may recall from

the sequence of events in the weeks following za

1]

e T
-

there, the accident there, that cne of the rsactcr ccolans

Pumps stopped and our hearts skipped, and the second zum
B

U
<
W
w

started and it came on and it ran, and in the subsequent Acurs
we deternined that there was in fact a shifs in the pattern of

temperature ccming out of the reactor core as measurad by =he

o
.a

Certainiy

b9 |
2

a change in the ccoiant pattern flow throuch the zora, and
| Perhaps even scme rearrangement physically of %the core ‘tsals.

And so the assumption had %o be made in %he celibera-

some reconfiguration and that we certainly wanted tc nave that

factor in mind when we came up with our final csonclusicons.

We didn't, for example, want to =urn additiocnal

| PumpPs on because that could have caused some o=her rec.s=ribucion

17 |

18

19

20 |

21

22

23

24

25

which might have heen a less satisfactory coceling configurazicn
than we 1ad, and so© ‘e inclination was to l2ave %ie cors and
the cooling configuration in a stable mode and not 4is=urs or

REY to disecre,

I think you asked earlier about the possisilisy af

4

EIying £o0 pull a control rod cut. here hacd been 30me cSonsSii=

eration of should we £ry to get some reac:z=ivisy measursatens

(%]

of that sore, and I would say it was very bries, i:= was not

given very eitensive consiceration, but one cf tae 2o
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agair the coure configuracion and the potential for rearrange-
ment of that core.
COIDIISSIONER TAYLOR: Ané what really is the main

source of concern in the rearrangemaent? Do you think there is

any possibility that in a rearrancement of any kind that it is

at all credible that the activity would go up substantially?

MR, MAC MILLAN: There is a possibility it would
30 up, but I doa't think it would go up to tae extent that
we would be concerned about it, because as Dr. Roy said, we
made criticality calculations, the !RC made criticality cal-

culations, aimed at determining the appropriate boron level

' in the reactor coolant which, as you have indicated earlier,

13 |

14

13

16

17

18 |

19 |

20

23

24

25

is the only real variable that we have to work with a= =his

peint in order to increase reactivity. And we did make the

conservative assumption there that the core would get in its
most reactive configuration, ané we had to have enough boron
on there to handle that,

COMMISSIONER TAYLOR: Well, in that case, why not
pull on the control rods and put it on a ramp and measure the
reactivity? wWhy don't you just go ahead and do that?

MR, MAC MILLAN: Well, I guess we would want =0
Dalance the value of the information obtainec from =hat: what

t tell you, what you do different if you had made that

dces




Bowwis Repuilung «ongnany

10 |

11

12 |
13 |

14

| whether there is some residual concern about getting closer

463

——

m

and that by very conservative calculaticn an ample margin o

subcriticality. It is a kind of don't-kick=zhe=sleeping=dcg ==

"

COMMISSIONER TAYLOR: Well, that kind of suggests that
you do have some gquestions abcut a change in the configuration
into a less controllable state. And I guess I would like to ,

-

know whether it is your concern about ability to cocol it, or

to critical, or even to critical, even though that concern may |
be very low:; that you just don't want to jiggle it. :

MR, MAC MILLAN: That is a good way to put it. We
just don't want to jiggle it, and it is not ==

COMMISSIONER TAYLOR: I cuess I am trying to £ind
out why not.

MR. MAC MILLAN: It is not a concern about recritical-
ity because, as I said, we have made verv conservative calcula=
tions there, and that the borcn concentraticns that we have
feel comfortable with the degree of subcritical margin.

COMMISSIOMER TAYLOR: UNow, I have just another ques-
ticn on the matter of temperatures. It may sound like trying
to beat a dead horse. But let me tell vou why I am concerned
about the way I read your press ccnference in terms of your
statements about the core damage. AaAnd that is, the only temp-
eratures that vou referrsd %o, I telieve, wer2 several pages
before, vage 137, in which you said that the cladding temperaturs

were between == or, I cuess, estimated tc be == between

AN/ ~
Ul .Y
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12 |
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14 |

13

16

17 |

2 and 3,000 decrees Fahrnnheit, ;
MR, MAC MILLAN: Yes, sir.

COIMISSIONER TAYLOR: There are no cther temperatures

: |

| mentioned anywhere in the press conference. At that time, in

fact by April 15, there were already reports being circulated

. around by NRC, calculations, perhaps somewhat simple-minded,

but their effort to try to get some idea of what temperatures

were in fact reached. And if you lcoked at the tamperature

' as a function of time that they plot on the basis of their

10 |

calculations for the upper parts of the core which were un-

- covered the longest, and ask what would the temperature be at

the time when the core was recovered, those temperatures dcwn
to about a foct are 5,000 degrees Fanhrenheit.

New, I have noticed, I have %o say, that those curves

are not quite connected with 5,000 degrees for some reascn

| or another; the extension of the curve stops, not tecause the

ccre got recovered -- I don't Xnow why they stop == all I know
is that there are no temperatures indicated in any graphical
form above about 4,500 degrees. If one pu%s a ruler on it ané
extends it, one sees 5,000.

How, as many pecple nhave saicd, the melting pocint ©

the fuel, not the utectic, is 5,200 and there is some uncerta.
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was saying, "lle think that iZ we take into account the rsacticn




Boswwins Rupmnling Conngnay

18

19

20

energy of the zirconium and the water and say that was an

additional scurce of energy besides the decay heat, we calculate

temperatures that are so clcse 0 the melt ing temperature of

the uranium oxide that it is very hard for me to imagine anyone

' with any confidence saying, 'We know it didn't mels.'"

But .n addition to that, those same calculaticns =-

and I gather these are being borne Qut by oth2r pecple who are

- doing th.e same thing -- say that at much lower temnerature,

that is, 3,500 degrees =- I think theres is much nore assurance
that those temperatures was reached -- =here were tons of
utectic formed; how many, I think no one knows. I celieve =i

lowest figure that ceorresponds to the calculations is one ton

' ©f uranium oxide involved in the utectzic. 3ut that, in face,

really did melt,

So I find it strange that early in June, the ceneral
impression that not only nothing melted, but gOt nowhera near
melting, was == I am not gquestioning that it wasn't in your
mind at the press conference, but tnat it was in Zour mind at

a4 time when that was very distinctly not the impressicn on the

-

"

part of other pecple tha%t gquite a long time before that hac
come to a quite different conclusicn.

and I guess what I am concerned about now Lis =he

: g . ' : . ; : s
intarmal communications of the people nvolved in the accicent
& b
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convictiorn about what happened that are this large exist.

But I gather that as far as you are concerned, the
evidence of the fuel melt by any mechanism as a change from
solid to liquid, that that evidence is in the direction of

substantiating your statement, there was no fuel melt in the

™I core. Is that correct?

MR, MAC MILLAN: I ought to say that I am not aware
of these other calculations that you are talking about. I was
not aware of them at the time of the press conference. The
cocmment that I made at the June 5 press conf->rence was based
upen the radiochemical analysis of the reactcr coolant samples
that had been taken and the deduction from those and the
isotopic ccutent of those samples that did not indicate a
prasence of melting.

liow, if subsequent analyses have in fact demcnstrated
that is not the case, then I was in error, I am not familiar
with that. I stated the situation as I understocd it at tne
time. I would reiterate, I don't believe that the knowledge
of that possibility would have caused us to take any different
action in the response and rec~very overations at Three !ile

sland in terms of determining the appropriate coeling conficuza-
tion for the ccre or in the calculation of the subcritical

margin for the core in its most reacuive configuration and the

Gy
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COMMISSIONER TAYLOR: I w.derstand. Thank you.

CHAIRMAN

o]
1
-
f
o |
..
¥

C more commissioners have asked

for the flcor. May I just remind the Commission that several

4 . ,
Of you urged us to save ample time for our executive sessiocn

12 |
13

14

. this afternoon. Cormissioner McPherscon was first.

COIMMISSICNER MC PHERSON: Thank you, Mz, Chairman.
Mr. MacMillan, just to go back once acain to the securing of
the high pressure injection system and the rules that were
Qut and available at that time.

Mr. Dunn's memcrancdum says about the Davis Besse
incident: "The incident points out that we have not supplied
sufficient information %o reactor cperators in the area of
recovery from a loss of coolant accidents.”

Do vou agree with sentence as ¢f that time? Do you

think that was true as of February 19782

E

MR, MAC MILLAN: Well, I thin hat is what the

or

memo says; I think that is what Mr. Dunn felt ==
COMMISSIQNER MC PHERSQN: I am asking you whether
you believe that,

MR. MAC MILLAN: At the time he wrcta the memo, and

the avidence of having had those instructions in the f£ield an
having had one circumstance where they were not followed, I
think I would have =0 agree, raised a guestion ¢f whether cr

e s ; . . . Y - 1 s 3 .
not suliicient inlormation nad Deen supplled L0 the reactor

AT Py

‘0\/‘\) w L
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Procecdures and the procedures in force at Three il Island
at the time did have these precautions for =he cperators.
COMMISSIONER MC PHLRSCN: Well, that sounds like
double-talk to me, frankly. You say that they were out there,
the procedures were in place, and yet you agree with Mr. Dunn
that we have not supplied sufficient information +o reactor

operators in the area of recovery from loss of coclant accidents.
|

'

Which is which? g
IR, MAC MILLAN: Well, I think what I was trying to
say, !ir. McPherson, is that I can understand how !ir. Dunn
would feel con the basis cf the analysis thac he had done, th~*
supplementary information cught to be provided to the reactor

operators. e in fact did issue supplenentary information and

supplementary training for the resactor operators in the period

20 |

r
n

following March 28, 1979.

COMMISSIONER MC PHERSON: VYes., Mr. Dunn's memorandun
was written on February 9, 1978, The Davis Sesse event =ook
place in September 77. And the supplementary information and
instructions went cut in April of '79, 19 months later.

MR. MAC MILLAN: VYes, sir.

COMMISSIONER MC PHERSON: That, you said earlier,

 wWas a regrettable delay. You also said that “he Dunn memorandum

and the Xelly memcrandum point cus =ha= thers is an cpror

-

it

1539 Bt 4
-

for safety concerns =c be raised within B&W.

Obvicusly, hawving an opportunisv £o raise sa

ty
Y
&
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concerns and havir , anypocdy listen to them or respond %o

them are different things. They were in this situation. Maay

©f those, there has been testimony to the effact that many

| of those on the distribution list of this memorandum cdoa't

recall it at all. And apiarently, as Commissicner !McBride

said yesterday, that the large number of pecple on the distri

list without any action line, without any responsibility being

imposed on any cne of those perscons in the body memcrancum
seems tCc have had the effect of causing everybody to think

that someone else was doing something about it.

Sc an opportunity %o raise safety concerns is meaninge

less unless there is some action. You are a manager, and

| You cbviously know that. What have you dcone since the 28th

of March to improve the response side in addition %o the
opportunity side of this equation?

MR. MAC MILLAN: I would like to respond, first of
all, to the comment relative to the opportunitv not being
a sufficient condition, that there has to be action taken in

-

the resolution of those. And as I have said, I tiink it is

regrettable that that resolution tcok as long as it did in this

The point that I was really trying to get at in

maxing that peint was that there is no evidence =hat I Xnow o

-

'O
o ]
v
oy
m

conversacticns, 1n the questions, in the inguiries thas

v 3 - - . s
i nave conducted, nor in the Testimony wnich I nave neard

|

buition

Al P )
YR v UL



Bowwnwt Mepnuling Con jxuy

| ‘

tO suppress or to discourage pecgle from raising these concerns.

presented, to indicate tha% there was any intentional effort

8ut in fact, the envircnment is cne in which our engineers
are encouraged to raise these concerns. '
I think the thing that we need to do, and certainly
' cne of the lessons =0 be learned from this sequence of events,
is to sharpen up on the resolution of ané the disposition of
the concerns that are raised.
And what I have asked Don Roy, our Engineering
:Manager, to do is to evaluate the mechanism by which and the
procedures by which safety issues are raised and action is
taken either to resolve them or toc dispose of them in a timely
fashion. .
COMMISSIONER MC PHERSON: And have you given him a
. deadline in which to respond to that?
MR. MAC MILLAN: I have not, and I think he needs <o
have his reople take a lock to see what the magnitude of the
surgery may be in order to accomplish that before we set ceadlines
for that. |
COMMISSIONER MC PHERSCON: The point is not merely cone
of chastizing your organization, Mr. MacMillan. You are a

n systems, and there

O

major supclier of nuclear power generati

-

w
O
®
w
P
b
w

e

are a lot of these things around. There are other thing
cperator iucomprenension with respect to turning 0ff zhe condistions

il WRica The water ejection system should be turnec o:s:i. +erd ‘
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are other things that doubtless are percolatinu in the systems,

that have caused concern to other !lr. Dunns and cther Kellys.

' And my concern is tha:t those memoranda are sitting around in

12 |

13 |

14 | bility along the line writes back and says, "Well, we haven't

135

14

18

19 |

20 |

B&W and VWestinghouse and Combusticn Engirneering and elsewhere

at various buresaucratic levels, while pecple attend to "aigher

priority matters," even though tiis one has toc do with tne

| Potential of uncovering the core, which I assume is among the

Aighest priority matters; that they are sitting around and

not getting responded to; that there are no deadlines; nobody

has to do anything by a certain time. w
Sorecne writes a memcrandum in liovember of '77, five

months later that is escalated by someone else who writes two

1

memoranda, six months later scmeone else with an action responsi-

done anything about that because there are a couple cf concerns
that we don't think got resolved about going solid.”

-

inally action. OCn,

(2

Eicht months later, there is
in between, two guys met in the hallway and talked abcu% ik,
Nineteen months altogether.

Ylow, there are prcbably other such things around, and

"

I don't envy vou the job cf trying to establish a system under
which these nmatters come up and get resolved, but I would surely
think that it has got 0 involve,whatever vou introduce has

got to involve deadlines and the imposition ¢f specific

responsibility on people =0 reszond £0 such thinegs ov a certain
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period, get it reso’'ved. If it is decidad ~-=- if it had been
decided in this case, as vcu said in your press conierence on
June 5, that those instructions had been given, =hat they wers
adequate, that the operator simply didn't carrv them out, if

70u had decided tnat, so oe it, A repeated history of operatern

failure in this regard would sugjest that you were wrong, you

|
)
{

wuuld hav.. been wrong if you had decide ’'nat, but nevertheless

|
that would have been a lecisicn, To leave it in the fudge of
bureaucracy is what is really unacceptable in a field like thisl
General Motors makas automobiles, dcesn't make sure
that everybedy who drives them can drive them competently and

under emergency situations, but you are nct in that ballgame.

It is a very different one, clearly. And one really can't '
|

have what you can almost describe as U.S.GCovermment bursaucratic

. methods within your kind of enterprise.

Thank you.




cCl ! CHAIRMAN XEMENY: Do you wish t2 rasgond, Mr.
™I
.-20-79 2| MacMillan?
ipe 11
3 MR. MAC MILLAN: I respect your concerns. I share

4 | your concern in man: areas. I believe I said so the other

3 day that I am not proud of the performance on this specifi

é issue. I don't have evidence that there ars large numbers of

7 other issues that remain unresolved, but I think it is incum-

3 bent upen me, as the responéible manager of the division, to

? assure mysell that we have instituted a system by which these
0| issues can be addressed forthrightl and in a timely way.

I always worry a little bit about arbitrary deadlines,

2 which nave no relationship to the character of +he proclem nor

13 | the magnitude of the work that may e raguirad to resolve it
‘ '*  because sometimes those just are not effective in accomplish-
- ing the objective. I am sensitive to your concern that there
'S need to e e@stablished some guidelines by which we can perform
S

b4 - " - .
2 in resolving these and I know, as a fact, thas Mr. Taylor, who
% s in charge of licensing and who testifiad earlier in t=he
9 proceedings, has sat for himgel? and for Aais pecgla the timely
o
9 resolution and some targets for accomplishing the rescluticn
”
- Of preliminary safety concerns that are raised from wheraver

i 99

* “° | they occur in the organization.

3

> 23

3 And we do need to sharzen up, as I indicatad 2arliar,

: 4

5 24

. in the timely resclution of these issues.

b

. 25

. : CHAIRMAN XEMENY: Governor Petarson.
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COMMISSIC.UER PETERSCN: Thank vou, Mr ~hairman.

Mr. MacMillan, a few minutes ago you gointed out
that during the cooling of the rzactsor that the flow of water

from one of the ccoclant pumps conceivably because of shifting

of debris in the reactor core that blocked the floor water and

your heart skipped. What did you envision might happen that
caused your heart to skip?

MR. MAC MILLAN: Le: me [irst correct the sequence
of events. The reactsr coolant == this is now about == I

don't remember exactly =-- about two weeks after the accident.

The reactor coolant pump did nct Quit because of scme bleckace

in the core. The reactor coolant quit because cf an interleck

that had been -- that had tripped the reactor coclant pump off

the line. The second pump was Put on the line ari subseqguent
to the second pump being put 2n the line, we observe a change
ln the cooling pattern in the reactor core, which we know is

at least a cause of a chance in the flaw pattern through the

core and, perhaps, an indicaticn of some change in the gecmetry

cf the fyuel within the core.
I do say, my heart skipped, tecauss we had gone
tarough rather extensive contingerncy elanning. Wwhat hagpens

f we Lose that reacteor ccolant sume? And we had a sequence

-

of steps cutlined ‘a the cortrc. room in foree ina that svent

the cother pumg and that first s%ep was taken and =hat firse
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Step re<dlved the problem. I say my heart skigped frcm the
standpoint that when you are in a very stable cooling config-
uration and you like ©o stay right there. And when scmething
happens to make that change, then Lt shcots the adranalin into:
your system and you say, okay, we have to hop on that. we
have to find out what is happening. Let's make sure that %he
procedures that we had outlined in the contingency plans that
we had cutlined were in force. Did they work cr didn':‘they
work and, as I say, in this case, the plans had teen laid out.
They had been implemented and they had been successful.

COMMISSIONER PETE"SCN. it is net very often we say
our hearts skip because of scme littlas “Sauc® in a carefully
laid plan. what if tie circulation of the water couldn't come
out? What if you di“. * get cirsulation of water? What kind
©f a problem would have resulted?

MR, MAC “ILLAN: Well, we had a sequence laid ocut
at that time and I am not sure that I can entirely recite it
at this time, but ~=-

CCMMISSICNER PETERSCON: What 1f == recardless of
what sequence you used -- you couldn's get the watar flow
started?

MR, MAC MILLAN: If we could not have gottan any
reactor coclant pur s running, the nexs steg in the contingency

Pian was %o iaitiate high srassurs insse=ion flow and %o zcol

. 2 " . . 2

the core by the pumping of nigh gressure injecticn into t=he
ANs  7A0
iU WRVEY,
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Tea.tor system in providing cooling from what amounts +o an
alternate source of water. .
If that had not been successful, we had procadures
laid out to ¢o in natural circulation cooling. Just let the
taermal effects of the water heating up in the core and teing
cocled in the steam Jenerators provide the cooling mechanism,
And, in fact, that is the conditicn of the cceling which we
are presently operating in, which the unit is operating in,
at Three Mile Island.
S0, there were other ways in which %o get that core
cooled in that periecd.
CCMMISSIONER PETERSCON: lN:atural circulation wouldn't hav
done the job, would it? | ’
MR. MAC MILLAN: Oh, yes, sir. It would have.
COMMISSICNER PETERSON: Why didn't you use that in
the first place then?
MR, MAC MILLAN: Because we folt that we had a
Detter cooling configuration by using the forced circulation
of the reactor coclant gump.
COMMISSIONER PETEIRSCON: So, really you waeren't
concerned during this pericd. Your heart didn'+s have =o skip.
MR, MAC MILLAN: wWell, mavbe I overstated i=. Anv=-
Cime you ars2 i1nvolved in an cperation of that sors and you
get some unusual perturbaticon, it 15 a scurce of adranalin

for the system. wWe nad the lights go out on the :railer ocre .
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night and there were about six of us on the staff sitein

around and I have never seen six people cget up so fast and

head for the door to see whether the lights had gone out on

the island. And I have just got to tell vou that that is a
situation that stimulates your adrenalin and it is that sense --
not from the standpoint that that represents a conditicn whera
we would be approaching any unsafe condition.

CHAIRMAN KEMENY: The final guestioning will be bv
Dr. Marks.

COMMISSIONE™ MARXS: I would like to try aad explore
with you what may be considered a sort of basic, philoscphical
position of the company with regard to its apprecach to the
selling of these reaczors. And this relates to your training
of coperators.

What iz your sense of responsibility with regard to
selling a reactor .4 making sure that your customer has oper -
ators who are adequately trainaed to cperate that reactor?

MR, MAC MILLAN: Well, I chink that I ought to re-
spend to that by first indicating the way in which ceerator
training is developed. The utility has a srime responsibility

for identifying the cperators, the candidates =¢ go throuc

El

the program to gualify for their license. The atility has a
responsibility for developing the program of training, which

normally with a new oOperator and a new unit i3 asout a two-

Jear training program. We offer a spectrum of sraining progrars
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from which the utility can select portions that they may want

to have us perform of that total training program.

The training program is reviewed by the utility with
the Nuclear Regulatcry Commissicr and at the conclusion of the
training program, the operatcrs are licensed by the Nuclear
Regulatory Commission. Our responsibility, first of all, con-
tractually, is to perfurm cthe training, which we and the util-
ity have agreed represents the scope of training which w'.l be
provided for the operatcrs and, in the case of Three Mile
Island 2, that represented akbout two months of simulator train=-
ing at our facility in Lynchburg.

The remaining training in the roughly two-year pro-
gram is provided by other pecple. Wwe certify to the utility
at the conclusion of the segment of the training that we have
responsiblity for that the operators have successfully completed
that training and that they have met the requirements of the
training program as we detarmine by an examination that we give
the operators at the end of that segment of the training gro-
gram. SO, in the strictest contractual sense, that is the
extent of the contractual obligation.

"~ the process of working with the utility who is
Suying a new unit, we do get involved in the discussion of his
total trai~ing program and how our perticn or the portion %hat
we are geing to put in dovetai’ with the zalance of the cro-

gram. I would say in most cases having a pretsty —lear
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BO7 1 understanding of what the total content of that program is.
. 2 The ultimate licensing and certification of the
J operator for the cperation of tne unit is the r;spons:bxlity
4  of the Regulatory Commission. Qur involvement is to conduct
5 that training which we have the capability to conduct anéd to
6 certify that the operators selected by the utility have suc-
; cessfully concluded or completed that training grogram.
8 COMMISSIONER MARKS: Well, I must admit I am trousled
? | by your answer tecause I don't -- I will tell 7o0u what my gro-
10 blem is. Yeou, in your press conference, without going into
'l details, identified the fact that of the six significant fac-
tors involved in the Three Mile Island accidant, five invelved

13 the cperator.

. 14 MR, MAC MILLAN: Yes, sir.

n

CCMMISSICNER MARXS: Earlier, when vou, in your re-
® sponse to the issue of safety, you placed great emphasis on
the fact that your engineers are very safety criented in the

'8 production of your equipment. But the weak liak in the chain

O

seems O De the operators and, I guess, from the Commission's

OS]
o

peint of view, I would like tc know whether YOu are satisfied

L ]

Wwith the B&W's role in %he cverall responsizility for oseratsr

»

3 99

* °° Eraining. Because car :i1inly this accident, regardless of what

=

? 23 ies actual cause was reflects on 3&W and 1t seems :0 me =has

3

3 24 - & -

- L5 it 1s, in fact, operator training that 13 a majer sonsri-

3

H p i

o e -~ - -y | - - -~ a1 =l A Sy s lmme - - -
. SuUTor tO this accident and gossitly others, %hA13 has =0 se an




L% ]

0

Boawwis Neprnmlung Comgaany

430

upfront concern and an upfront sense of responsibility equal
to, certainly, your acknowledged sense or responsibility with
regards to the safety of the equipment,

MR. MAC MILLAN: I would agree wita you. I think
one Of the lessons learned -- I would agree with you to this
extent. I think one of the significant lessons learned from
our viewpoint as the supplier of the equipment for Three Mile
Island is the necessity for a closer coupling between the
designer of the equipment, the organization that provide: the
training of the operatcors and the operation of the unit. So,
that the designer can put into a form that can be utilized by
the training orcanization to give the operating perscnnel =--
the pecple who are going to run the plant -~ the corcept of the
design and how it should be cperated in a safs fashion and then
to get those operators trainec in place with the approgriate
accessable procedures and informat.on %0 allow them *o run that
plant with the same kind of a vision of what is important, in
terms of that glant's operation, tiat the designer had at the
beginning. 5S¢, I believe that theres is a necessity for a
closer coupling, a closer werking ralationship between the
designer, the training organizaticn and the operating organi=-
zation.

COMMISSICNER MARKS: 3ut the wav it scunds =o me now,

Mr. MacMillan, is that B&W really nas dslegated the fasponsi-

Bility for assuring adequacy of ocperatcor training =2 a comkination .
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jolo)- ) 1 of the customer and the NRC.
. ) MR. MAC MILLAN: The tctal trainin~ grogram --
3 COMMISSIONER MARKS: In other words you don't make

4 | a primary deterrmination when you decide to sell your equipment
¢ that the customer hasg t'-- capability of really training the

4 { operators to the very best ability to run that equipment,

7 | which you are selling them, safely.

8 MR, MNMAC MILLAN: At the time that we sell equipment
? w2 do nct make that kind of an assessment. I think we make
TO‘ the presumption and I think that 1t is valid that =he utility
1 has the capability of formulating training for their cperators
12 | and gettisg that training successfully accomplished so that

13 | the units can te saf:ly operated. But %hat is not any kind cf
. T4 a formal assessment that takes place at the time that we would
'35 offer a nuclear ste2am system to a utiliey.

14 The prime responsibility ia the nuclear business

17 and == although not legally spelled out, I Suppose -- the prime
18 responsibility for the operation of the unit is a uatility re-
'?  spoasibility. The operators are itility personnel. The

20 training program for those operators to assure their competence
- O run those units is a utilicy responsibility. There 13 a

44 | NRC responsibility for licensing and the axaminat.on of =hcse
23 vperators and that is the basic framewor: within whish the

nuclear industry operates in this country tocday. And we

-
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CCMMISSIONER MARKS: Do you agree with that?

MR, MAC MILILAN: I think the Operating respgonsibility
must De with the operating coempany. There isn't any way for
Babcock & Wilcox or any of the other reactor suppliers to
Assume that responsibility. It must be managed Dy the opera-
ting utility.

CHAIRMAN KEMENY: Thank you Mr. 4dacMillan. The
witness is excused.

This completes this session of cpen hearings. The
Commission will go into executive session this afterncen to
determine the calling 2f future witnesses under sutpoena. Wwe
will be announcing our scheduls of open hearings =2arly next
week.

As you know, we have a'ready annocunced that they
will occur during the first three days of August. The axac*
schedule depends on what the Commission determines this after-
noon on the number of witnesses to be called.

May I request from the Commissioners =-- since I know
a number of you have to leave by 5 o'cleck today =- that we
siiould start our executive session this afterncon no later thaa
2:15, so that we may complete By 5 o'clock.

These ccen hearings are concluded.

(Thersupon, the hearing was adimurned at 1:30 2. M.

on July 20, 1979.)




