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j s:-

1| _P _R _O _C _E E _D _ N _G _S 10:10 A. 21.
, _ _

;

2 CHAIRMAN KZ'1ENY. N'll the T.eeting please come to
i i

3 | crder. Chief Counsel, please swear in the next uitness.
,

4 Whereupon,

5 DCNALD H. ROY

6 was called as a witness and, having first been duly sworn by
7 Mr. Gorinsen, was examined and testified as fellcws:

i

3! MR. KrMENY: Would you please state your full name
i

9 and your current position within Babecek & Wilcox.

10 MR. ROY: My name is Dcnald Henry Roy. I am Manager

11 of the Engineering Department, Sabcock & Wilecx Nuclear Power

12 Generation Division.

13 MR. KEMENY: Chief Counsel, who wi.1 lead off ::e

@
14 ,| questioning?

I,

15 i MR. GORINSCN: Mr. Kane.I

16 MR. KANE: Thank you, Mr. Gorinson.

17 | Mr. Rey, hcw long have you been empicyed at S&W?
j

1

I S |l MR. ROY: Since 1959, '20 vears now. |'

i
f

19 i MR. KANE: And would you briefly explain the Muties |
t

i

20 i of your currert position as Manager of the Engineering Depart-|
i

) '

21 ;l !ment.
|
,

+ i

22 ! MR. RCY: The Engineering Department :.s respcnsible
*

'

r
3
y

23 for the design of systems, equipment, and ccmpenents within7
.=.
T
t

I 24 -he NS5 and fuel scope of supply cf the division.
2
v

1 og
.u..e. . --m r ~. w. - .4,y ,. 4 1 .

1 , -,

.%,g, , . , s .- c,,.Ns d . . .<t ..a *s , e -e , sv u w ., iv

-
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360 i
i

I !

ycu were Manager of the Plant Design Section of the Engineer- !,
i

2 ing Depart.ent, were you not?

3| 21R. ROY. Yes, s,1r .
;

4
.

4 MR. KANE: And in dat position, you were the 2.=e-

5 diate supervisor of Mr. Bert Dunn, who has already testified |

6 bef ore this Ccmission?

7 Fa. ROY: Yes, I was. |
1

i

8| '
! MR. KANE: The Commission has already heard extensive
l

i

9| testimony concerning n transient at Davis-Sesse en Septecter |!
;

i10 24, 1977. I don't want to have you repeat any portien of thati
i

il' | testimony ,ut I understand from the deposition that was taken|
I

I
12 frem you i:. - nection with this Commission's proceedings on |

,

13 July 7, 1979, that you stated that since !! arch 2 3, 1979, you

la | have had discussion with Dr. Worack of E&W concerning hcw to
|4

|15 improve internal 3&W procedures. Is that correct?
i,

4

,

16 ! MR. ROY: Yes. This was in the contax: and also in i
i

17 i discussions with !!r. Taylor in causing a review to be con-
i

,

l

13 , ducted, and I asked Mr. Taylor to conduct this review of the

19 ' systems and procedures which exist at NPGD to assure that we
i

I
,

20 ! adequately address all av:nues by which safety concerns arise. ,
,

21 | that we have -- that cur system is appropriate or acemenda-
t>

1 22 i tions for changes shculd be made to assure that these safe y-

3 ,

5 23 issues are made visible, tha: they cre brought to closure.
_=
T
$

9 I also asked :Ir. Taylor :: Ocnduct 2 -- :: Ocnsider7 4m

$
w

. .e .#0.7.a '. i c .". O .# a safe".y ."eviT4 gr009i s ~. a.".d ..". g s a # e ".y r e ',* . eW

hc. m.c 9
yoc 171
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i
i

1 i

group, to provide policy and guidance to him, and he design |
.
!

2 reviews as eney relate to safety significance and systems and
a a

. . .

I4 c.olicies with respect to reso;,vinc. sa:ety issues. |,
,,

I
4 MR. KANE: Have there been any changes in fact made

5 at 3&W, as opposed to simply considering them at this point?
6 :.!R. ROY: With respect to site problem reports, we

7 are improving that procedure in terms of requiring engineering'
8 department unit manager review and sign-off on site prob.1em
9

reports, reports wh. h arise frca the site of equipment prob-

10 lems or transients, and as it may be. So we have done work,

11 are in the process new of releasing that revised procedure- |

|'2 We have requested cf the NRC to supply to as copies !
13 of all licensee event reports, and Mr. Taylor is new consider-
14 ing a system for the. processing of thcee licensee event

i

15 | reports, for the perusal of hhem for issues of safety i .tifi- ;

16 cance and how we would handle those in the building.
,
,

;<j .. . . .

- ne is in :ne process new -- we have determined that
I

13 ; we do want to formulate the standing safety review group, and '

i

19 ii he is expected to have a fraft charter for the group and reccc-
,

!
''

i

20 ' mendations on membership by the end of this month. They are !l
i
'

f

21 i sc=s c: tne actions which have been taken to date.
1>

1 22 MR. KANE: All right. Is 3&W new developing instru-,

3

3 23 mentation to cc=pute reacter acre ctolan conditions from
_-

i 24 .n rima "". S.es tam parameters ? i

,

I
. , .

- 4 25 . ir. . .,C 2 ; : u probabl/ are referring : wha: is

j! n / '-

EUG t ,

-na
s _ _. -

i s v
I
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I i called the saturation meter. Yes, we have built a crctetvee

|2|:crasaturationmeterwhichacceptshot and ccid leg tempera-j
,

!

3 | tures and primary pressure and will compute the saturatica
'
, ,

I
4 margin and display it, and we are now in the final design

5 process for that meter at this stage.

6 MR. KANE: Oces the prototype of th'at particular

i

7: device have a digital readcut?

3 MR. ROY: Yes, it does.

9 MR. KANE: And has all the work or consideration on

10 Shis device been ccmmenced since March 23, 1979?

i

11 MR. ROY: Yes, it has.

I12 >LR . KANE: All right. Has S&W also made changes in i
t
i

13 the set points for a high pressure trip in connection with the
,

14 | pressuri:er?
I
i

15 | MR. ROY: Yes. The change in the h; i pressure trip

i

16 , set point was m2de in conjunction with a change ir -he set |
| t

17 | point for nhe pilot-operated relief valve. !

,
, ,

18 ', MR. KANE: Why have those chanc.es beer made? |
,

|
.

19 !
'

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

; !

20 | dialogue, and the NRC wanted to reduce the incidences in which!
i

21 | -- which wculd lead to challences tc the cilot-cr_erated reliefv
i

_ ,

b
f 22 , valve and had S&W censider the al:ernatives for hcw that might:
r ,

5 t

u
23 | be acccmplished. We considered alternatives and selected and3

a
w
I '

c. rcc. e s ed to the staff, and th ev. accec. ted , a racctmendation7. 4 in
$

25 *inich was subsecuently issued as a bulletin Oc the Cperating.

'

6(
nCt
-

' sA+sa
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i

|
1 clants to raise the pilot-operated relief valve set point and !-

.

|
|

.

2! ~ ~ - '- '- we s..i ."...'v ~_" e ", . . : .". ,c - a s a- " . e . . .4 - s a *. y c .d . . . .' o .- .. . e" '-
: . - e!, .

I

3 | reactor, such that en events like turbi.e trip or loss of
,

4 =ain feedwater, the pilet-cperated relief valve would not be

5 challenged.

6 MR. MANE: All right. Oo you agree with the NRC

7 y c 3 .4 4 n . . * S. 4 - ..a ~ ~ =.* '.-
... a .

i

8, .'1R . R.CY - *"i....s, . .h .i . . < ,7 4- =.y-- . ^ o . .4 a *- e .- a s y o .s e .i . .. a. . y , .

t

!

9 ! k.a. s".c~~ ~e m ~o ~..".e nca.r..* --."ac--a "v .".e N" ' e a. .o.e gu.' a ~ ^- y-,. . . .
, -

|
10 Commission. We hope to lock at the long tern desirabil'ty of

11 maintaining that relationship. It was in respence, direct

12 response, to their requirement to reduce that frequency, and
!

i
i

13 | I think that earticular altern2tive at this time was an appro-
i

14 priate response to their request. i
i

13 MR. KANE: Is 3&W alsc now considering changes in f
|16 ! containment isolation; that is, containment isolation actua-
!

I '
! I

1 ~4 n'-
,,
,

le ,I
---

:

l a |*
MR. ROY: Yes. As part c: One requirements c: One*

|
|

I
19 NRC with respect to shutdown orders which were issued shortiv

-
i

,o, a=~a- ~z~ - o ~u .- a !~ e ~*2c -ac-eS.ad--- 3 3 - -a, e m - -./4 - 4 n ,a- n. .o ..-- ~~ -s -~ --n .-- a--.. ---
i

1 '

21 , tainment isolation be examined and that a diverse means be
i i

b
-e tf . A A

. .. --
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x
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i 364 |I
lIfESFASbeingtneemer:ency sareguard feature system. !

,i (Il
'

'' MR. KANE: And have these changes been considered !
1 !

3 cnly since March 28, 1979?

# - MR. ROY: That is true, yes.

O MR. KANE: Mr. Roy, in your position as Manager of

6 the Engineering Department or in your prior position as Mana-

7 ger of the Plant Design Section, have you cbserved a B&W

3 reactor operated at pcwer frem the centrol rocm?

9|l MR. ROY: I have not been in an cperating 3&W plant
!

10 ! control recm in operation. Of course, I have been to them
i

II when we could get inside of the centainment and look at the
i

12 ecuipment, during cutages and during construction.

13 MR. KANE: Mr. Roy, is it true that B&W engineers
,

la II are not systematically trained en S&W's Lynchburg simulator.

i
,

i

15 | a nd that perhac.s as few as 20 .cercent of those enc.ineers are
i I
'

i I

16 | in fact trained in that way?
I
.

17 MR. ROY: The 20 percent fic.ure was m.v " c.u e s s tima te " i'

,
i '
! '

18 : of the number that -- very much a guesstimate -- of the number!
'
,

,

19 | that have had introduction to the simulator training course,
, :
I

20 i demonstration and some hands-on exercise with raspect to the .

i

|t

21 j simulator. '
|

l>
22 ' Cver a period of several years past, we have cen-

*

,
* t

u
23 uucted, through the -- the training department , rather, has,

1

1 24 ccnducted sessions for engineers, and these are tot systemati-
,

w i

25 cally done, but they have been done on several occasions, f

fn- z,.

iUU 1 ,/
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i
1! wha ew.f w.o. e.,. c, , . G o. s .g a o o '

- -.... 3 4 a w4.w... r ,,C.- ,. ,.~y ., e, . , ,> < - vy - . ... ,
i

l 1

2| ..w. e a .4 .. ., 2 . . , o o ..w. _. - .w. a 4 ,. ., . . ~- c~e ,.4^n, a..d .'. .a- ,i
--. - e . -

I,
i

i

3- ac..e -.,e c. a . . t . 4 . .e !| ..o 2 a v. s . a...a - 4 -- e . e g a .. 4 .. ..w. a 4 . .
- - - - w a a. a . ..

.

|

4 basis and specifications are developed for who will go and
5 w hat the class si::e will be, and so forth.i

i

6 MR. KANE: Mr. Roy, is it also true that no system

7 has existed at 3&W for the transmission of information from
8, the Engineering Cepar. ment to the Training Department? !

,

I

i

9 MR. ROY: As 7 * e s . .i ." .' e d. 4.. *".a. d e ;.c s .4 . 4 .. . , 4'uc.'.i .. . -.

| '

10 knew of a systematic or procedure which recuires the trans-
i
|

11 mission of certain documents from Encineering Department to i

12 the Nuclear Service Department. A great deal of material doesj
l

I

13 ' ficw in terms of limits and precautions documents. The ji

I
l14 ! safety analvsis report material is providing bv. the Engineer- .. ,

1

f
.

i

15 ,' ing Department and made available to the Customer ServiceI 6

,

:

I

16 Cepar =ent, which they have used in their training programs. ,
'

I
i

17 | There is not a procedurized, systematic ficw defining specific!
,

I

.

13 , documents which must ficw, to my kncwledge, at this time.
.

19 < ,,R . ...u... n 3 .: 4 w ...-
:.a. z . 2-y, - '- a .' s o - .-" e ". = * ;'t

. .~. a --. .... - - . .

20 | not very many of B&W's enc.ineers have ever sat in en any of.
,

*wa] ... e *. . a .i .". .' .". c, ^ ^ u " a~ e s ^ .# .# a. ." a d ~C "vye*' a.s "u"; 3 a' W .' .1 '. v. "..c.'".a" u r ~ '. ,'
i",z .v e % s . y,

i

b
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366 i,
f I

I | Occurrence or a large nuncer c: One engineers nave carticicated
i,

,i l. ., 3. ,
... .. ,i ...

i

1 i

3! M2. KANE: All right. And lastly, Mr. Roy, has the

4 B&W Engineering Department ever conducted any review cf the

5' substantive content of the B&W training program?

6 M2. ROY: Not to my kncwledge.
,

7 MR. KANE: All richt. That's all the questions ! I*
,

I

F

i r
3'

| have, :tr. Chairman. |
'

9 CHAIRMAN KDIENY: Thank you, counsel. l

.

10 | Professor Taylor?
,

,
,

II CC:iMISSICNER TAYLOR: Mr. Roy, has there been scne !
i

|
.

12 engoing effort at 3&W to try to estinate the causes of, the I
I

I

13 nature of, and the extent of core damage in the T:1! core, |
|

14 ..i' .. co.-n.o. -

!

15 MR. ROY: Two avenues with rescect to that, Conmis-
'

\ ~

i :
116 i sioner. During the several weeks folicwing T:iI II, we had a |,

! I

17 I task force appointed to coordinate, :c centrali:e examinationsl

|

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

19 en: was to estimate and try to determine and diagncse the
,

20 extent of core damage.
t

21 < Cn at least cne cccasion as aware cf, we did pre-
. .

} , " . r .-n a .- a " C ." *. w .d "..'". s. s '. .d ."..a * S s ^s .#
-,

""a. . . . a. x *. o .". .* o.# . . ' . d'* " a * ^. ^- ." o. w -."..a "; e .*
,

_ y -

E
!
*

23 . cn,: chink we have an. dated :n,at, anc , can,: a.t.e ./cu :ne
. . , . .

,
;

?
E

Y 94 w sqpp 4m^ Ewg a d
- . m. . a. J 4.m. M O " . . * , , . * **3.*\ u w . .. an aCg &4 ww . ...

: *

d 25 A Se:Ond avenue, we ha'.*e WCThed and pr:'lided with

Mn/
't U 0 1 c. q'l| t

.
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1 ..c o. , - - e v .d e
,

a : ~

e.- e- e..g.4..ee s . . - . . . c u. .e. . e .1 r . . 3 4 . . e a . .4 . . , a e r. 4 ... d.w.o ,'. . . - ..

I

2i had previcusiv. verked on the TM: :: fuel engineering task,

|
,

\ -

3| force, core engineering task force, who have been to EPRI,
, ,

I |
4 worked with the en7ineers at the Nuclear Safety Analv. sis Center

.

i

1

5 there, in assisting them in the preparation of their report en'

6 the extent of core damage.

|
,

7 CCMMISSICNER TAYLCR: Are anv cf ./ cur cecc.le new ,t.

!
.

I8 .i..scived .in ~".e ".'n..- a.". a .' v, s .' s '.
- da

.
4-. " .m ..-s .a.a.d ..".e.-a a v a. .-v.- . a

1

.

,
.

I
9 large effort going on there to =cdel what happened, to do j

.

10 l ther=chydraulic calculations, make estimates of temperatures,
I

11 | and so en.
1, I

!
- MR. ROY: I can't say specifically whether we have.! .

13 a group there right ncw. We have had in, sav, the past 2
t

-

la, weeks. We are also new in dialogue with EPRI for the assign-
'

,

I

1.< 6 men t c:. a cer=anent -- . . 1
.

a 2 ear assic.nment -- c:. one c:.:::,

t

16 | cur unit managers in the methods develep=ent srea -- as a mat- |
-;

1,, ! ter of f act, he is manager of the Ther=chv.draulics Methods |
i

,

i
|

13 ,t 3 eye 1 0r~e . r 4- ;.. c. asa.i-..-e..- =~- r'o' -- a a s i s ~ ..".a. - . ' . .- ~' - . : ..- - ,

i

19 ' the work that NSAC is doing with respect to TMI II follow-up.
1

!

CCMMISSICMER TAYLOR: Have any estimates been made
20 | ;

i t

21 w ., w e .,. .~a ',v~- a .i .nc e ~he =c-'"e... c.# ..".e ..a x ' ...". = . e m re = ."..-a. .o
-

. . . . .

|
+ 4-w a .- . 0 ." - ". e ~ ^ . c'. .# . a '. .- a. = v ".a. d. '.

|

.

. . .v. f
,

3 g, .. - w. . m .,

?
3

V

y 9. 3
..t o. . ;Cv. *C.. .d.4 4 . a. s . a. r .. .m 2 A a . , . ? a A. -..-.i ~ -3 m- .. .. .. .

-
.w a a- - . . . *

2

$. 9 a w . .k. . s .dm L.1 d m% e .m. . A . . m a. A. .a e.
a

. vsa m. .n e. C .i 2 . . .. a n n. .a A a .n. ..
-..m , m , .e .

v - -.A v . . w. .
n
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v

1 e--
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368 i
i

I ! codes for the TM: II secuence. That is proceeding with the |,! til'

, basic thermohydraulic response to the .crimarv s v. s t e m . Cnce weI, . .

i

i3 j know these ficws versus time, we will then use that in f o rma- |
i
,

4 Ition as input to a detailed core ther=chydraulics analysis |

|5 | to predict, using our basic ECCS methcds, what the cladding
i

j

6 temperatures were achieved and what the extent of core damace
i

,

< t is. |

l !.
,

i

13 I do believe that estimates of the extent of clad-
.

I
.

9 ding temperatures were made based on results from sample !i
<

i

i10 analyses. I think also hand calculaticrs to relate the a= cunt:
;

|cfhydrogenthatwasgeneratedversustheextent of metal-to- |i

11

12 water reaction have been made, but I cannot --

13 | CCMMISSIONER TAYLOR: Were these estimates made by
: j #

14 'I B&h people that you are referring to?-
i

1

15 ! MR. ROY: Yes,
I

j

i

16 COMMISSIONER TAYLOR: Where did these estimates or |

|

|
17 ! where have those estimates come cut in terms of the highest '

I

13 fuel cladding temperatures that were achieved in the accident?
,

i

19 . What number of degrees? '

,

!

20 t MR. RCY: I can't recall the sc. ecific numbers . ami,

l

21 c.oing to give v.ou a number that I do recall in the 2,300 to
i!

> I

1 22 ' 2.500 dec.ree Fahrenheit ranc.e peak temperature. There _s a,

;
.

a
'. .. ~..b e - = a--, b "w - ' ""s- d ..'-

~ '' ''" - '.e o-,e- #4-c '2 ---
- a.. - -_--

=

%
d
; s,, e n. ,.sw.p., 2- v-,.<,-., ,...no.., . , . . , :, .= .. ,. a , , -.-- a- _.. . ._-. . .,,,, ,,,,. e--, , .

--
, .-a
.,-
.

1 25 any estimates that have been made by .;RC of 9 hat thoce peak h

e' 3n

fDf '

q00 Lvi



303
! l

1| .o.... e a "-as we.-a.'.
i

. e ..
,

e

o. 1 . . 2. . .=.m. v.c , _- > m . c.y
. . m. .

i

I e

3' r ^.v.'.1. S S i s' F~.3 '..' m' C O.-.- " " e _- a_
-o v

i ... .a .= -..e... ,_ a.. -_m . e a a._-a -- ^ -

e.- ,
,

a

i4 by Dr. Pickelsi==er in the Fuel Behavic: Research Branch cf |

I I

!5| NRC. It is dated Julv 3, 1979. Have .vcu seen tha: re.co rt ?.
,

I I

,

6i MR. ROY: Not that I recall. Ii

1 !
i

!7| C0!Oi!55 CNER TAYLCR: Ckay. '

I
3 .v.q . :ov. . ,e gaes ., .a v --, ,1 a -

. . , .
i

. .. . . . . -%.- a ,_ e , __ r.ac..- i
- '

i

9 | recall the recort. '
!1 -

,

10 CCFMIS3:CNER "'AYLCR: Let me give this to you. |t

i
11 (Whereupon, a document was handedj

.

-o the witness.) |
19 ,

i

I
13 Ncw, I might point cut that on the distribution :

,

|
1.-- d '14 w.h..i c.h. .e a . .a_ e..c' c# '--o., ne *ax.-=.' a _- . c .3 ..".= ~. ~..e...c -"

- .
,
,

e

15 ! r andum, there are two 3&W people listed as having been en the i
'

.

16 distribution. One is Mr. Rcwe and ancther is Mr. Monte.ccerv..

17 ! Are those people in your Engineering Jepartment? I reali:e

13 that it is a large department, and ,vou won't necessary knew
i .

. .19 , tae name c:. eve rv. ene in :.
:

!

20 :iR . ROY: Yes, they are in the Engineering Depart- |

21 ...o_...

h
- , -- '- .. a o - -u - ,, , . e. - c ,u . .s ..u u.R: ., 0 you knew whether they

,- . ...; 22 ,

+
_

-

, a, 3 - .,,3 _4. ,;, e'=- va_d_ ..".a - "c -" ~..e... .'..d _-=_=A . - . .. ', , - - . --

2
x
4

y 24 MR. RCY'. :c , I would .c: know.
e
w

g - e.e ge e m%sf64 . m .N whe s
p.m. g .

=-*-g,em ee *P. m
w "e.
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i

I is that there are sc-called unter bound and icwer bound esti- |

|

| h2 mates in that dccunent, which are based On what NRC describes |
I

3I te be fairly apprcximate ways of estinating the highest tem-
1

|

4 'peratures l'1 varicus parts of the core.

5 MR. ROY: Yes.

6 CCMMISSIONER TAYLOR: And the range of temperatures

|
7 bounded by what they call their ucrst case and their minimum

|

8 case is in the range of 4,000 to 5,000 degrees Fahrenheit.

9 Do you knew the melting point offhand of the fuel, what the

10 te=perature is?

'l MR. ROY: Yes, roughly 5,080 degrees Fahrenheit,

12 in the range --

13 COMMISSIONER TAYLOR: Yes, I understand there is a

14 | little -- there is sc=e uncertainty in that. It decends en '
'

l
\

i

15 ,| its composition. But based at least en that NRC admittedly !

i

i16 u.reliminary set of estimates, they a.t arentiv. are sav.ine. that i.

.

17 | signifi ant fractions of the fuel -- that is, more than 5
i

18 ! percent and pcssibly a fair bit more than that -- did reach
,

I

!
I

19 tem eratures above 4,000 dec.rees Fahrenheit, and -- |i .

I

!'. O , 'o s"O v. - 7. 5.4 - _i s ."". e .7 .a... e a ."_-a_s'. ,=..m. . a y
t '

! !

21 i COMMISS!CNER TAYLOR: Tha: is fuel temperatures. |,

I
'+

1 22 l That is correct.
--
5 i

a
2 23 , MR. ROY: Yes, I was speaking before Of clad.
1
T,

,e 3 C .u.y .: . m r.a. _ a- v_ _~ R . _ seo_. .e.e ., , ...a.., _,_..a_4 s .
.w ,

.

-
- ._

-
-

D

} 25 ask you again, have there been estimates of the highes: fuel |h

r, n / CG7
4GQ LvJ
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i
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!

. -

. .

;'

i

3i - .' - a n a .' .' .---
|

|
4' CC!:1!55:CNER TAY'OR: In that document you have

1

5 before you, there is also a discussion of a mixture of ir-

6 I conium oxide, which was formed bv metal water reaction, and
I

^

|!

7i uranium oxide, called a eutectic, for which the fc. m 'on tem-l
.i I

,

3; perature is 3,500 degreas Fahrenheit. Are you aware of -hat |
|

|

9 |' .e.., o c. w.3 __- .

I
i

l
10 :1R. ROY: Yes.

11 CC.'Oi!SSICNER ". AY~.OR: Have there been, as far as

i

12 J you kncw, any estimatas within 3&W cf the extent towhichthat{
i -

13 )| material was formed in the core?
i

14 . '!R . ROY: Not to my kncwledge. On the eutectic
|

,

i

i

15 | :crmaticns? j

\
..i

\ c.vv.r e e .r n d :..o. . .,%v. .m e.. . .w.a . . s 4 . w. .. l ww w . . v . .. .. ..
]O w,

,-

|; ,, ! .v 7. . RC V. - ". c . . ^ -..v, '..-wled e. ;-

-3 .

- . . s .
1

!

13 ; CC:OI:3SICNER TAY:OR: The reason I am focusing on,

j 9 ,, ".a . _d - "e.a' oe - ". a_ .# , . ..a .- i .^ ~. a ...r _ a .". . a_ ' . w l . ' - 5 ..". .' s ..a_ _' . e d '9a . - . . - . .

,i

!

20 ' .aterial forms is about 3,500 degrees Fahrenheit, and on that ;

21 , basis -his cart of NRC is sav.ing in a preliminarv. wav. , a c. c. a r- I,
,

I
i

9e j g.n. I v . w.. . a .. s .4 - _4 _4 4 a .a .a. e. E* a *_ _. 2 e. * _4 6, .e. a a .E *ha 4 -**n.4**q.--- -, -. *"3*.* W3 a-e..; ., .. y.. -- u .. - ..*
.

5
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2
=
3
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1
,

I| is, from evervthine vou know, on the basis of what has been
4- - .

,

done at S&W th at you are aware of and curside S&W, how would
|

-

3 you answer the question, did any significant anount of fuel

4 in the core melt? Ecw wculd you answer that question?

5 MR. ROY: I would answer no en the basis that in the

6 analysis of RCS samples, we have asked the radicchemists to

|
7 very carefully watch that data for any indication that there !

8 would -- may have been significant =elting of the fuel. The

9 information portrayed to me was that there was not a signifi-

10 cant melting of fuel. I recall an early sample analysis by

li Settis Atomic Pcwer Laboratory that arrived at the same con-

|12 clusion. That is one specific analysis that I do recall.
|

|
13 So the information, at least the informaticn as ggg
14 i portraye.d to me by the review of both those in the field

I
I,

i

'5 j engineering and the radicchemists was there was not, and that
,

t .

I l
I16 | was T.y perception -- ||

|
17 CCMMISSICNER TAYLCR: : understand. !

t

i
I

13 i '4F. . ROY: -- that it was not significant.
I

19 - !
l

}

20 ,! 1

.
. t
|

|

21 i
.

l
..

I 22 '
r
5
v

23 '2
2
+

i 24
e
w
.
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._
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Tape 2 1

COMMISS!ONER TAYLCR: Did anycne explain to you, , _

)/79 2
why one uculd expect to see sc=ething, uranium or sc=ething

:LSEMANN 3
else, in the primary cooling water samples that uculd indicate

4
a core melting, or melting of sc=e of the core? Was there any

5
discussion of why you would expect to see something if the core

6
had melted that you would not otherwise see?

,
'

MR. ROY: There was discussion of scre isotopes that

8
would be released by the higher temperatures en _ : would accompany

9
melting of the fuel. I don't recall those isotopes now. And,

10 of course, the measurement of the concentration of uranium in

11
the samples itself, which would be some just due to the breaking

up and ercsion of some of the pellets which may have been ex-

g posed to the fluid stream. But I don't recall those details,

14
sir.

15
CCMMISSIONER TAYLOR: But you still say that your

16 answer to the question, "Did any of the core material melt?"

I7 f rom all the knowledge that you had presented to you, tha t the ,
i

18 answer is no. Is that correct?
tI9 MR. ROY: Tnat is true. |
1-

'0 i

CCMMISSIONER TAYLOR: I would like to go on, just fod

2l a mottat, to the hydrogen situation. I want to uistinguish
.

f. 22 ;I
*

between two situations; cne is the hydrogen inside the pressure:
i

u

2 ; vessel, and the other is the hydrogen in containment."
j
I

[ 2# Have there been estimates, calculations, since ne;

s

(|) } 25 , accident started by 35U people of hcw much oxygen might have

.
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I appeared in the bubble inside the prassure vessel from any
al

possible sources of oxygen? |
'

3 MR. ROY: iihen the concern and recognition of the

# hydrogen bubble was made shortly after TMI-2, a few days follow-
c

ing it, one or two days following it, three avenues of analysis-

6 associated with the bubble si::e, whether there would be signi-
7 ficant oxygen present to support detonation, and what would tne

8 effects of detonation be if --

9 CCfUi!SSIONER TAYLOR: Inside the pressure vessel?

10 MR. ROY: Yes. Inside the pressure vessel we are

II talking about now. tiith respect to the presence of oxygen, One

12 of our radio-chemists who was tracking that element of it had

13 accumulated information f rom -- I' think one source was Oak g
I4 Ridge National Laboratory, ilestinghouse Research Laboratories

f15 may nave been another -- but he recalled and was able to ob taini

16 information which he analyzed with respect to the probabality
17 that there would be significant c:c/ gen contained when there |
18 I

!

was a rich hydrogen over-blanket in the presence c: a gamma '

19 field where you da have radiolysis for the formation of the
|
.

20 orfgen.

i21 j And his analysis persuaded him, as he presented i ;
I !>

; 22 | to me, that there would be insignificant or not sufficien:'

5
v

23 c:c/ gen present to support a detonation in :ne presence of a r.ca2
-

7

1 24 hydrogen over-blanket which, of course, was -here due to the
e .

2) "leta1* Water reaCrion itself.

fne nn7Idd Cd/,
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J/3 |

I |
That was th9 line of the analysis with resepct to

'

2 the oxygen content of de bubble.

3 CC IIISSIONER TAYLOR: Mcw,'when was it that he pre- |
.

4 sented you with that result?

3 MR. ROY: This was during the period of March 30,

6 31, 1st, 2nd of April, early timeframe.

7 CCt!MISSIONER TAYLCR: So it is your recollection

8 that it was some time within a day or two of the weekend follcwr

9 ing the accident, that is, Saturday or Sunday, or Monday possi-
10 bly?

11 MR. ROY: Yes, in the week of the accident itself,

12 and I am sure analyses probably were prcceeding on into tne

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

14 early.

13 CC:!MISSIONER TAYLOR: Now, have there been further

16 attempts to try to identify any other possible sources of oxygen

17 and what those concentrations might be, let's say, sort cf
I

13 i realistically if possible? I
;

i i

f

19 | MR. ROY: Yes. This gentleman dic a detailed balancel
,

i

20 , in trying to determine all the scurces for non-cendensables in |
l

21| oxygen which would be present, such as that transported frca
> I

: 22 the borated storage tank in case that there was injection flow
r ,

5 |
V 23 ' during that period. And other sources -- the answer, as -7
=

) '

i 24 remember, he had a gas balance, tf you want to call it, for
e
w

) 25 the Various SCurces which Night gi7e rise :C the presence of
'

oofn- LU0iou
-
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I oxygen in the reactor coolant system.

O2 cot 1MISSIONER TAYLOR: So I gather -- is it fair to

3 say that the overall conclusion within the week af ter the

4 accident started was that your people were unable to identify
5 any source of oxygen such that it would create a situation in

6 which hydrogen inside the pressure vessel could burn or detonate --

7 is that correct?

8 MR. ROY: Yes, detonate. With respect to the presence

9 of sufficient free oxygen to support detonation, we had reached

10 a conclusion,on the basis of the analysis which we had done,

11 that the oxygen content would be insuf ficient to support

12 detonation in the vessel.

13 CC!1MISSIONER TAYLOR: Now, are you aware of the

14 estinates that were being made at about the same time by people

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

16 was a possibility that that might happen?

17 MR. ROY: No, I wasn't aware of their svurces.

la CO!!MISSIONER TAYLOR: Well, a am saying, are you now

19 that --

2( MR. ROY: No, I am not now of the various other avenues
i

2 by which they were receiving advice, perhaps in their cwn
,

I
*
5 2; calculations, too, regarding oxygen content in the reactor

Ir
3

i$ 23 , ccclant systen. I am not aware of che in fo rmation ficw whica |2 ,

's
; 24 they were receiving with respect to the same sub,ect, and we
. <

} 25 i haven ' t since then. O,

i

[
I,- U O Lv/
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1

COMMISSICNER TAYLOR: ;1e ll , then turning more or less

2
to the present or to the recent past, do you knew whether peopl,e

3
in B&W,in your department that are trying to understand this

4
set of technical issues, are interacting with those people in

5
NRC that were making estimates that I gather from the depositions

6
B&W feels was erroneous at the time of the accident?

7
MR. ROY: That is certainly possible, but I am not

8
aware that that interaction is occurring on it.

9
CCMMISSIONER TAYLOR: Now, j us t very b rie fly , on the

10 situation outside the t. ' essure vessel, are there people or were
11

there people at B&W at the time when the knowledge that there

12
was some hydrogen in containment and that probably a significant

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

estiantes being made of hcw much hydrogen might be involved in j|
14

15
a burning or detonation and what the ef fects of that might

16
be, in the context of possibly releasing a substantial amount

I7
of radioactive material?

18 || MR. ROY: We were tracking hydrogen concentration

19 in the building. I am not
aware of any calculations on detona-|'

20 tion potential and what its ef fects would be for the containmen.'t
|

2I I

building. I might mention that shortly after, to give the ||5
* '2'

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

I'

1 ! i- .
,

? 23' itsel: we estaclished an ad hcc runctional organization with
;

i ,
,=

i

7 74
various' functional areas manned, including radicchemis try ,2 -

; 1

@ 1 25 event secuence, systems analys s, so :o rth , various functions
-

[ O !, L\O,o-
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I defined on an organi:stional chart as a task for:c, to assure

O2 that support for TMI-2, the reactor itself, anc stabilisation

3 recovery efforts would be manned on a 24-hour basis. And so

a
we had identified this field engineering task force I mentioned

5 was part of that, concentrating specifically on TMI-2.

6 The analyses with respect to oxygen bubble and detona-

7 tion of the building were under a radiochemistry organization.
8 So we had this kind of organization which considered quite some

9 time after the accident, tracking these kinds of parameters.

10 But with respect to detonation in the containment building,
11 no, we do not believe we have made any analyses of detonation

12 potential. He were tracking the concentration, and I am sure

13 the knowledge and discussions of the various burning versus g

recallf14 detonation modes of hydrogen were discussed, but I don't

if any effects analysis of a detonation in the building.

16 CCf!!CSSICUER TAYLCR: Co you recall roughly when B&W,

17 , yourself or people responsive to you, became aware of the famous

18 28 p.s.i. spike, so called, and what their reaction to that
i

19 was?

20 f Let me ask the question more directly. Uas tnere

i21 much doubt in anyone 's mind by Sunday following the accident, -

>
2 22 i that that had in fact been burning or possibly detonation of i: \
s I
U 1

2 23 i hydrogen in the containment structu2e? Uas there any doubt-

I 24 about that?
e

h25 tin. RCY: First of all, we became aware of ina t I--

L<}O'
t},D/dQ
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1

became aware of that spike on Friday af:er the accident.
2

COMMISSIONER TA;lLCR: I see.

3 .

MR. ROY: And I can't say there wasn't some doubt
4

as to what the cause of that spike was. It is difficult; there

$
is very little to go en as to separating it from scme sort of

6
spurious performance of the instrument itself versus a burning.

7
I would say the consensus of cpinion is that it was a legitimate

8
burning spike. I can ' t give you the basis , but I think that

9
is the general consensus of cpinion of 3&W.

10
CCMMISSIONER TAYLOR: Now, during that period, was

11
there any concern about the possibility of some breach of

1''
containnent by the burning, the rapid burning, or the, formally,

13
detenation of hydrogen in containment? You say that you weren't

14
analyting this, but was there a concern that that might happen ,

13
and might actually result in a release of a substantial amount

16
of the radioactivity in containment?

17
MR. ROY: The spike itself, at least as recorded byi

13 | the' instrument,
j which very possibly -- I will say possibly

,

19 I i
this local burning which sacwed about a 28 p.s. . spike would !

i

20
i be well below the design pressure. But certainly in terms of

21 | the containment building as a whole and breaching of the contain-
l>

22 f ment building, we were tracking the hydrogen concentra ica, and!
3 +

v l

_? !I don't detect serious concern. The containment cuilding I

I i

;9*4 i* istructural analysis we don't curselves there at 3&W, but certainly
i :j oc'

* jit was tracking and that possibility is recognized if the

n

(' ' L
[i v - '~ s,
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1

-

I concentration gets high enot'gh. It did not --

2 :Of"CSSIOMER TAYLOR: Well, given the fact that
|i

3 apparently, with some doubts but not, I gather, a grea =any,

4
that there had been a detonation already -- I a.m sorry --

5 a burning of hydrogen in containment, was there a concern that

6 that might happen again and involve more hydrogen? For example,

17 = cst of the hydrogen that let's say, on Sunday was known to be't

8 in the -- or surmised to be in the pressure vessel, that is,

9 the 1,000 cubic feet roughly, 1,000 p.s.i. hydrogen, was there

10 any conce;rn that that might get into containment and in a

II similar fashion to the hydrogen that had burned before, presumably,
12 yield a higher pressure than 28 p.s.t.?

I3 MR. ROY: As I said, we were tracking the hydrogen g

I4 concentration in the building. Certainly the possibility of

10 another local kind of burning occurring could not be rulec out.

16 I am not aware -- we did not have to -- a team tracking this

!

17 explosive potential in the containment building itself and !
!

18 analytically assessing the ef fects or continued possibility or ;
i
.

centinued possibility of a detonation in the building. He were|19
l
t

20 not tracking that in detail in that time. !
!

21 CO :MISSICUZR TAYLOR: Nell, then let me ask, if that
i

b '

1 22 ! is the case , how could one say with assurance that the possib _1ty
i ;
y

_? 23!of a rapid burn, not necessarily detonation, in the containmen
1

I 24 structure might not rupture some part of containment and release
:

20 ' gaseous or possibly liquid radioactive Caterials to the outsite?

7,ne
$JJ L'J
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1

I mean en what basis could one say that there we 2 very little
,
'

possibility of that?

:lR. ROY: I don't think we made that de termination
4

one way or the other. We are not equipped to do the structural

5 analyses associated with a containment building.
6 cot 1MISSIONER TAYLOR: Co you know if anyone was doing
7 that at that time?

3 |-tR . ROY: And I am not aware that -- I can't say

9 that there wasn' t semecne doing it. I am not aware that it

10 was being done.

II
CC!1MISSIONER TAYLOR: Ckay. Very briefly, I would

12 like to move new to the present time and ask you a few questions
13 about the situation so far as the core is cencerned right new.
I#

I gather that it is quite clear it is subcritical,
;

15 and is there a group new at 35U that is trying to keep on top
16 of what the situation with respect to the core, to any possi- |

|
17 bility of the core changing its capacity to sus tain a chain
13 reaction, change its degree of subcriticality? Is that new

19 f being mcnitored by some people in your department to try to |,

20 |1 keep track of that?
|

21 MR. RCY: First of all, there is an organization, a. !,
-

{
>

} 22 task force comprised of both service and engineering personnel
5

Y
23 |i

,? who are charced with the respcnsib lity of t h e d a v. - t o - d a v.-

) I

I 24 ; monitoring of the situation at TMI-2 and providing support ase
w

(|| } 25 , necessary to GPU and to Stet Ed associated with the recove ry

fn- L i k,
,.

iUO
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1

efforts at the plant.

2
::cw, we did do, early on, after TMI-2 various --

3
censidered various representations of the core; for example,

# slab formations, what we thought would be very conservative
5 representations of the configuration to which the core might

6 evolve to and to determine the acceptability of boren concentra-

7 tion for hold-dcwn, assuming the rods were present, as a matter

8 of fact, conservative assumptions with respect to that rod

9 worth.

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

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

12 should there be some change in config__ation,would be aware of

I3 that very quickly and could obtain the assistance to examine

14 the ef fects of such configuration, where it might go.

IS But we have done calculations, as I mentioned early

16 cn, with epresentations of the core, which I think would be

17 conservative representations as to what it could evolve to if

18 there were some further lack of structural integrity and cause

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

20 I boron concentrations to assure that the system would still
i

I
i

21 remain subcritical. ,
,

i |>

-{ 22 | So I don't knew that we are tracking that specific
,

5
v
2 23 ' ef fect now, but were it to change we vculd be very quickly .

m ;,

I I

I 24 ' notified of that, having an organi:ation that is very closely
*e

25 tracking the Condition of the plant as a whole, and could take

ini -r
9CC di)

.
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1

.

sCCe action.

( 2
CCMMISSIO iER TAYLOR: Have there beev any estimates

3 by 3&U personnel that suggest that some significant fractica

4 of the centrol rods that were inserted in the reactor after
5 SCRAM were melted?

6 -

MR. ROY: Early on, we were looking for the presence
7 of silver cadmium and indian in the samples of the reactor.
3 coolant system, and there were none. It was not detected.

9 And on that basis and the calculations which wculd indicate
10 with this particular boren concentration and with rods inserted --

II
you knew, we have a suberitical system -- that the rods are

12
present in the core and substantial'y in the configuration wnica

I3
would show relatively good integrity.

I# CCMMISSIONER TAYLOR: Have there been any B&W calcula-

1I5 tiens of heat transfer frc= the hot part of the fuel during the!
16 time of core uncovery to the rods that might reach meltirg
17 temperatures?

i

I3 i MR. ROY: I have a recollection that we did do estimates|

I9 ' of |
| that as a f urther backup, that the temperatures pernaps would

20 | not be reached, again as maybe these hand calculations that we
i

!,)
'had done, trying to estimate what the peak cladding temperature |i*

i
* -

'

; 22 | was, but I can't rwear to that. I

,*

-

A i

23 ' COMMISSICNER TAYLOR: 00 you remember t..e results of ,?
=

!
? 24 i those? That is, whether they said that no -- at leas those
1
w

2f Calculations results are tha t the T.elting temperature of the

406 2Ib
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I poison-bearing part of the rods was reached?

2 : tR . ROY: ::c , I don't. Of they were performed, as

0 I seen to have a recollection that they were, they would have

4 been supportive of the conclusion that the rods had not melted

5 on it.

6
.

7

8

.

9

10

11

!
12

/

m

15

16

17 |

18
|
t

|

19 I

f
20 |

I :

!
21

|
,

22 ; /*

3 |
U '

/
7 23 |
E

|

I 24 |.

i

1 25

" * "

' (u J ciI
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i i

dol 1; CCMMISSICNER TAYLCR: Are fou aware of any NRC iTMI '

ggp20-79 2 calculations aimed at answering the questien whether or not
pe 3 4

t3 any of the control reds celted?
! !
, ,

4| MR. RO*!: No.
i

l
- '

5! COMMISSIONER TAYLCR: Has B&W or as far as ycu knew ! 1

|
6 has anyone inquired formally or informally of NRC people or !

l
7 EPRI about whether or not the ir est imates have sugge sted whe- .!

i
i

3 i Ither er not there was melting of the control rods sienifi- '--

i

. :.

9' cant knowledge? t

10 MR. RCY: I can't say the dialogue hasn't gone on,
I11 } but I am not aware of it, t hat it has.
i

|
12 |

. CCMMISSICNER TAYLCR: Now, so far as the situation |
I

I.t

13 ! there right new is concerned, do you happen to knew what e ithe5
I
'

14 | measurements or calculations are saying is the overall nullifiI
t

IS | cation factor of the reactor as it is there now; that is, the
!

!
,

16 | So-called R effective?
i

'
f
i i

I7 ,MR. RCY: We have --
,

I ,.

lo |a

CCMMISSICNER TAYLCR: Let me ask it in two part s .
I

!

l9'
Has there been any effort to try to measure that directly that

|
<

A l
|4 ' you are aware of? !

.

' l' MR. RCY: None that I know of to measure directly
>
= ,,

'-
the sch-critical mult ipiteation factor .

?
"

'3
'

?
- CCMMISSICNER TAYLCR: I realise it is P. c t necessartl'I y

{24 an easy thing to do in the situation there.
.

OE

g MR. RCY: And, o f course , we 5. ave done calculations
" ~~

.,

l. D / -

;Vd L ' ~

.
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202 1i of wnst we thtak that is. Now, they are probably conservative .
!
i

2| We are probably underestimating the K effecttve. h
!
l

3t COMMISSIONER TAYLCR: Do you have a n umber . of rouc.hl.>.
,'
f

4' where does it come out?

5 MR. ROY: No, I don't. Not a specific number . !
I
l

6 COMMISSIONER TAYLCR: Could we try to get that frcm (
i
i7| you?

i ,
i I
,

f

8| MR. ROY: All right.
. ,

9i CCMMISSICNER TAYLCR: Thank you. '

1

10 One final question or two questi'ns on the situation |

11 ! there now, one of them is is the boron in solution in the water
i,

12 in the core -- the bcron in the water in the core -- let me |

13!put it that way -- as far as you know, the primary poison nea (
1

| i
la in the core with respect to anything that can be adjusted to

,

!

15 I change the state of criticality of the core? Is it greater |

;

16 ' than the control red worth, assuming that the control rods are '
i

17I intact and so on?

18 | MR. RCY: As far as ability to change the reactivity,

i

19j of the core itself without scme change in configuration of the

20' core, the boron would be the only factor right new that could

21; change. In other words, if you change that is a variable--

!
->

; 22 t ha t could be changed that would cause a change in the reactivi-r
:
a ,-

7 -a i ty of the core. The relative worth of the reds versus the
;
e

I 24 bcron, I don't knew specifically, b ;.t I would assume the rods
_

25 are a major contributor to -- k

9'}/, n /

't U J Li
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1 COMMISSICNER TAYLCR: Are tnere anv withdrawn reds-

2' th at could at least in principle be inserted in the ccre to
1
.

3 decrease the reactivity f urther?
!

4j MR. RCY: I would believe all of the rods --

I '

5 COMMISSICNER TAYLCR: All in. I

t.
,I

i
1

4 MR. RCY: Yes. All in.
l'
i

7 COMMISSICNER TAYLCR: Has there been an.y co s s ib ilit v !,
.

. .

| I

3i discussed oi withdrawing for any reason any of those reds? i
'

I

I

9 ! MR. RCY: I was just trvine. to t hink of that. I |\ .

!

10 | recall a discussion in which we were at least discussing the '

s
i

1

11 ; possibility of trying to attain some understanding of K effect-
.

i

| l

12 i ive not K effective, but of the configuration or the ccre, |
-- .

13 |- iwhere the reds locked in -- of attempting to withdraw it, but
>

!

!14 to my knowledge, se did not make that attempt. '

15 i COMMISSICNER TAYLCR: Are you worried at all or
t
4

16 .' are people that are talking to your directly werried at all
I

17 j about the possible consequences of motion -- of mechanical '

I

13 motion -- of the rods with 1e core introducing seme motion

19 | of the core itself, of the fuel material, which I gather everv.-
i

22 body agrees -- at least near the top -- has been severely
1

21 - damaged .
,

1 22 MR. ROY: That would be a concern certaini.v i n O r t. in c.y
'
.

d

22 to mcVe the rod. It is the same sort of a concern expressed?
'.
4

i 24 with respect to starting pu==s. You knew, would Onere be scme:
e

t
25 Configuration enange in the Cere. Yes, that is a ccCcern.

a

-.
A h [

4

b .''. _Jtvv



,

| 338 ;
f

i
|C4 1| CCMMISSICNER TAYLCR: My final question is this.

f
k2| 1.re there calculations, estimates, attempts of any sort to try

i
,

I

3 to determine whether a change in the configuration, par t icula r -
i

4 ly at the upper part of the core, where the damage has been

5 reb tively severe, would increase or decrease the ef fective

6 multiplication in the core? Are there some calculat ions go t'ng -

7 on to try to understand what eff ective readj ustment might be? |
i,

I.

a|I The directicn of it primarily -- would it go up or down? |
1

9 I MR. ROY: Calculations of that detail, we have not
,

10 done. As I mentioned, we have postulated what we think are

11 the conservative representation as to the compaction of fuel
t12 , which might ccc ur ; the metal to water ratio that might be '

I

13 | generated in certain conficurations in esta} lishinc what are
<

| -

14
|' the cc:1servative specification for bcron concentration to main-

15 tain criticality and we 5.aven't fine tuned that with respect i
!

!

16 to, say, just changes in one portion of the core. We have not!i

! |

17 i
,

done that.s
|

t I

13 CCMMISSICNER TAYLCR: Well, then finally, to scrt
.

'

19 of wrap up that question, do you have an sig.7tficant concerns
20 ' ,

cr have you heard r:cacerns expressed to you by anyone else of
!2I the possibility of the core going critical again?

i

> '

i 22 MR. ROY: No, I have not. The prov is ion s for bcra-
;
.

*

o3 ' tion are available and I have not had a concern ex:ressed to? -

2
I

-

I 24 me regarding that nor have I generated cne of my own .e
e

5 CCMMISSICNER TAY1CR: Thank jeu very muen. h

f, n - ^^]ue c. m
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CCS 1, CHAIRMAN KEMF.:TI: Can I just bring up one point of
,

l

2 clarification for our audience?
3 In your exchange there was several mentions of uses

4| cf the word " poison". Am I correct that this is not in the
|

,

| i

5j ordinary sense of the word, but it mean s ." agent that stops
I

, i

l
I6I rad ioac t ive free action from going on.
||

|

7| 'MR. ROY: Yes, s ir . It is a neutron abscrber for |
|

'8, which we often use the name " poison".
|

|
.

9| CHAIRMAN KEMI.NY: Therefore, under the present cir- I
i

t
| |

10 cumstances it is desirable to have those agents present. 1
|

i
,

11 MR. ROY: Yes. It is desirable to have this neutroni
e
i

12 i absorber present. i

I i
'

i13 | CHAIRMAN KEMElrl: Thank you. !
I

I
I

14 : Prof essor Pigford. I
r

15 - ICC.""' 3SICNER PIGFCRD : Mr. Roy, is Mr. Nitti in your ;
i

,

16 | organizat ion?
|

i

1

i .

I ,/ ' MR. ROY: Yes, s ir . i
.

13 , '

CCMMISSICNER PIGFCRD: In voar department?,
-

i

I9' MR. ROY: Yes, s ir .
i

eg '
CCMMISSICNER PIGFCRD : I gather that he is the one

-
.

>

#1 who mads the estimates on the amount of oxygen that could be-

*
,"- t=; present in the reactor coolant system on March 29. Is that.

4

? '3 ccrrect?
i.
4-

, .
' MR. RCY: Ckav.

"
- I am not sure of the date myself,

.
$ S(

(gg = -- when that was done, but Ocn Nitti was tne radio chemist

-
.

biua e -
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|C6 1 responsible for that analysis. I
i t

2 ,! CCMMISSICNER PIGFCR7: nnd he is the ore who conclud-
!

3' ed, as you have stated, that because of the presence of hydro-
i r

4t gen, the net amount of oxygen is 30 small that it is not possib
i

5 ) ble for it to undergo an explosion. Is that correct?
I

6| MR. ROY: That was his conclusion. Yes, sir.
!
.

7i CCMMISSICNER PIGFCRD : Now, earlier, in an swer to !
I

||

'3i Dr. Taylor, you mentioned that this was carried out in -- by !i

I

9| an answer to a question posed by Metropolitan Edison. Is that!
l !

10 correct?

11 l MR. RCY: I don't recall saying that to Mr. Taylur :

t

,

i i
.

12 , We had a lot of discussion then. It may have been a question
!
i i

| ,'
13 | posed to us hv GPU. I don't recall the avenue by wnich we '

i
14 { got into that.

i4

|15 CCMMISSICNER PIGFCR: Fine. What I am getting at ;

16 is I find from the answer given co .te Udall subcommittee by
i

,

!

17 Mr . MacMil . a n on June 11, that this was also supplied to NRC, '

1

13 ||
^

to a Mr. is there a Mr. Novak in NRC that you knew of?--

19 ! MR. ROY Yes. We had transmitted t."at both to GPU '

i

20 ' and to the NRC and I don't recall right now the recipient. It'

21 cou; been Mr. Novak.<

>

1 22 CCMMI SSICNER PIGFCRD : It was supplied then to NRC
;

1
23

7 ev id e ntly , either on March 29 or March 30; nar.ely, your con-
.
-

1 ,4
clusion that the oxygen would not formed to sufficient extent-

.

*S

5 to form an explosion. Is that Correct?

/ 997
L, n /GQ LLJ
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1OC7 11 MR. RCY: Yes, s ir .

I ,

'

I

2 CCMMISSICNER PIGFCRD: Thank you.
i

i

i3 Is Mr. Tulenko in vour orc.anization?i .

1

4i MR. RCY: Yes, s ir .
i
!

5|' CCMMISSICNER PIGFORD : In your department? !
i

6 MR. ROY: Yes, s ir . He ta man ager et fuel engineer-
-

i

1,I ;

/ ! ing section. i

l i

i I
-

-3I CCMMISSICNER FIGFCRD: Yes. Now, just to see if

9 we are gcing in the right direction. We are very much inter-
i

i'

l10 i ested in c.ettinc. these issues of core damage cleared up. Hej

Il I is still working on that, I gather, is he? I

12 'l MR. RCY: As I said, we have had personnel working |
\

13 ! closely with EPRI .
-

1

II am not aware of cngoing assessments for

9 f I
I

14! the fuel camage in fuel encineerinc, mysel:, rigne new, but !

! i

15|tharemaybe. i

i
; !

16 { COMMISSICNER PIGFCRD : Yes. But he might be cooper- -
>

1
,

i
i) ,/
ating with the EPRI analysis then?

>

I

t '

13 ~ MR. RCY: Yes, sir.
,

I9
COMMISSICNER PIGFCRD: Now, when we reached this part;

I
i

y" i4 in questioning the NRC people, back in scme previous months, -!

'l
I have forgotten which months -- we were left in a kind of*

1

>
. m,
_; confused state and it was sugyested that that orga niza tion'-

,

*
.

*

?
,e

might be able to give us a little T.cre definitive answer to
*

3

7 n#
! the question such as what is the eut ect ic tempe *' *"-a' TO what

-

,-

OS

[gg
= --

extent has that eutectic been fermed and wnat is the extent of
.

.,

f};
#3 kb

p ,Y ] L L '
5
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Is that a question that 3&W -- your division -- |'IC8 1 core damage?

,
i

2 could provide an answer on? h
I

!
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, M.ther; but we have the capability of doing that.

6 COMMASSIONER PljFCRD: All right . Well, I am not
.

71 going to say Mat we are going to pose the question. I just
I

I'S wanted to see if it sas p,ssiile. Thank yeu.
I

9| Ce,i % d KEMEFY: Governor Peterson.
|

10 l 'CW .SSACNEP PETERSCN: I have several que stions. i
,

11 | I would li c ta follow up first on Professor Taylor's questions
1

|

12 i in connection with the hydrogen explosion in the containment $
'

i

13 I building. F ir st , why do you call that " b ur n ing " , instead of !

14 |; calling it an explosion? l

Wouldn't 28 pounds per square inch !

!
!

15 j pressure spike in this building devastate it? j
: I

16 |' MR. ROY: No, si- **at is believed to have been a '

f

17 | local response of the instrumentation at the time. But the
I i

18 ): building is capable of withstandi 'g --
'

i

|

I9 | CCMMISSICNER PETERSCN: No, I said "this building" .
'

20 { A 28 pounds per square inch spike nere would devastate this i
t' \

21 fbuilding.
'

i ,

V '

a 994-
i MR. RCY: Well, it depends if it is was a burninc
-

,

5
-

" ,

J ",' phenomena, rather than the generation o f a shock wave wnich
;

{ 24 would differentiate it from detonation. All right. You could
.
a

w ew w w e wee w

't U J - ,)-,n,
cc
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009 t1; shock wave and not detonate the building. It would depend on .

2| how this generated over what time interval and whether it is
i!

,

I

3i a detonation versus a burning.
i i
i

4- COMMISSIONER PETERSON: In other words, the instru-1

I

5 ! ment was not. measuring the pressure in the vessel?

6 XR. ROY: Well, it is not exactly sure what it was

7, me a s ur ing , but it had a 28 PSI burning pressure response. If ,

!

'S! it created a shcck wave it could destroy the building.
t

i

9 I i

CCMMISSIONER PETERSON: Nes, the instrument showed
|t
!10 ! this rapid increase in ressure after 28 Pounds cer scuare Ii e

.
i
i

11 j inch and it came back down rapidly which could have been an l
;,

I i

i12 I explosion, right? !|
,

I

13 | MR. ROY: My -- I

i

I I

I4 \CCMMISSICNER PETERSCN: It could have ceen a rapic <

i

15 detonation.
,

ii

|
1

|

16 I MR. ROY: A little out of field here, but my percep-!l

!

l

17 ! tion at that time is that the hydrogen concentration in the i

,

l
: I

IS|bui,ldingcverallwasnot high enough to support detonation on !
,

19
it and believed to be a local concentration wit." a b ur n inc.

20 ' which would produce this pressure spike on it. That is the
'
i

'4 l perception I have of the event.
>

72a
; COMMISSIONER PETERSCN: Have you calculated what

~

;
.

s ,-

? 24 would have happened if all of the circenium cladding had;
,

4- o4
- reacted with water te creduce hvdrecen and if all of that hv-

'

.
% A(' drCgen had ScVed into the Cental. ament building befcre it was*~

-
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i
!2010 1j detonated? What kind of pressure mig ht have built ap in the |

i

2i conta inme nt building? ||h
I

3' MR. ROY: No, s ir . We have nct dcne that calculation,,

.

!,

4' including the response of the building to such a detonation on

5 it.

6 COMMISSICNER PETERSCN: What kind of pressure will ,

\
l

7 it withstand? I

I |
t ,

-3| MR. dCY: Design pressure is approximately between !
! !

9 | 50 and 60 PSI. |
1 -

1i

10 | CCMMISSICNER PETERSCN: So, you don't know whether !

1

-

,
i

, ,

11 { the pressure which might have been released by detonation of 1
,

i
i12 I this larger quantity of hydrogen would have exceeded that cap-j,

t

13 | acity or not? f
i

I 4|>14 MR. ROY: Built up into a large scale -- that is

15 ' approximately a three million cubic foot b u ilding . Just have
,

I c. I :i not done that calc 41ation and look at what the assessment of :
!

i

17 ' the structural integrity of the building would be and what
i i

IS ' kind of shcck force would be generated.

I9 ' COMMISSIGNER PETERSCN: In regard to the core, when!

,

'O '4 you take out used fuel, withdraw a fuel assembly, which norm- t

, ,

21 ally, of course, has its integrity -- so everything comes with
+

j 2' it when you lift it -- Prof essor Taylor talked about the pos s i-
'

? ," bility of disicdging the debris in there as you removed the
,

r
f

I 24 control rod. What mient hac. c. e n if you started to remove the
5

I 25 fuel assembly with the control rods in place? Is it possible ||h

t, n / n*];dQ L o.-

.
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,

, ,

Doll 1! that !the fuel as a powder could fall to the bottcm and, thereby,
i

i

2 ! create a critical mass? !! '
I

3| MR.~ROY: I '.o n ' t believe that with the boration that
4
t4 is present and the rough estimates of the amount of free uran-

,

5 ium which may be available that we achieve a critical situation.
6 As a matter of fact, I think we have Jocked at large scale
7 slumping or dropping pellets into the bottom of the vessel as
3

one of the conservative calculations I mentioned to Commissioner
9 Taylor.

i
l

10 | Of course, the job of removing the fuel assembly is
!

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

;

12 team, I mentioned earlier, is considering what would have to
;

II3 he done and the approach to take for safe removal of fuel. I
I
i

14
And, of course, one of the key elements of that is going to be;

i

IS | the inspection of the fuel condition itself, which would govern
16 the kind of tooling and approach which would have to be used

!17
. to remove fuel safely.

IS
Part of the process of considering removal of the '

l9| core is going to be a very careful means for examining the
i
'

i

ng ' condition of that fuel which will then dict |'
,

ate how it is to be
71

! done safely.
*

>

>
*2 !=
'} CCMMISSICNER PETER 5CN: Another question: When we:

"

J
,3

visited the Three Mile Island instal ation, I was told by one
'

!
7 9*4

of the key people of Metropolitan Edison that when they started.;

!

(}) up Plant 2 they were plagued by a number of problems wn:ch
94

* ~~

-

An/
4UJ L'J
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10012 1 stemmed from the fact that they were required to peccure
}

2 f equipment from low bidders; equipment which was different from

!
:
!

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 to what they had j
|6 in Plant 1. Does that happen quite often around the plants .

|

7 where you are involved?

;

8 MR. ROY: No. The scope of supplies that we would
I
i

9 provide with respect to the NSS in fuel and in related auxil- |
!

10 iary systems, they do vary some in equipment, one pump versus !
i

l11 another pump. That has not been a big problem, this differen ,|

I.
12 tiation. I think in looking at that statement, you would have!

.

;

!13 to consider the context of the total plant itself, the steam g;

i
i W

I4 j plant plus the NSS itself. I am sure that the context of their
;
.

I15 ! remarks were with respect to the total plant, much, much more i
<
! I

16 ! equicment in terms of magnitude number asscciated with the
i

I| ',
'| steam plant than with the NSS itself.

:

I3
I just can't speak to the purchasing of the les

,

I9 bidder and having to go back and get equipment similar to that*
i

20
in TMI-l in order to achieve the desired performance. I am

2I '
just noc familiar with that experience record on the startu

>
. ,-
;" of TMI-2. But I think it wculd have to be iccked at in the;
,

?' centext of the total plant.
.
r

7 7. *42

f
w

-,o
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I.A 1 I, I.
! COMMISSIONER PETERSON : When we talk about training. , , , ,

.

23/79 2| programs and about a shif t supervisor from one plant can
. ape 4

Tape 5 3 < walk into another plant or about NRC cending . people to plants :

I l
4i when thev. ' re in trouble, obviously cne variabi .ity from

.

I

5| plant to plant complicates the problems of people knowing
6 what they ' re doing. And I though t this was just another

7 place where you can introduce variability, which might not j

I !

8 ! be necessary if, in view of the great safety problems in '

i

9 this kind of plant, maybe you ought to locsen up on this
10 getting equipment from the low bidder.

,

11 j MR. ROY: ! can understand the source of the state-
|

12 ment. Engineers are often confronted with the balancing
i

i

13 of a standardization and the advantages of standardization,
i !

:
la which are quite real, versus the ability to advance a piece |

|

15 ! of equipment, improve its design, and to be able to use that |

16 : as our technology advances. So there 's always a trade-o f f , f.

} '
,

i

17 ! I think, with respect to tha t .
I

13 ' COMMISSICNER PETERSON : But you don't know whether,

.

this is any serious problem among the plants you' re dealing19

20 ' with.

21 MR. ROY: Not to my knowledge , no, sir.

>

g 22 CHAIPS.A'I KEMENY : May I suggest to the Commission
_

:

}23 that we might permit questioning of this witness to one
_

T
C

J 24 T. ore commissioner, and I believe Dr. Marks asked before.
:
v

3 25 CO."MISSICNER MARKS. In the June 5th, 1979, press

, _. -

lgyU ~-
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i

f

|'A 2 I| conference that Babcock and Wilcox had, Mr. MacMillan said --
i

-
i

oI
i

| and I quote - "There will be extensive investigations
-

to |

'

3fimprovetheman-machineinterface,"and then went on to say,
I

4| " Operators will be better trained."

5 Could you specifically tell us what your role as

6 manager of engineering is in this effort?

7 MR. ROY: Yes. That covers a broad spectrum of I

,

. items which we ' re looking at. I would say that that as aSI ,

i9 lessons learned in an area in which we should focus atten- |

i

|10 tion -- and I'm talking B&W and generically for our indus trv -~; -
! I

I

11 'would probably be second only to the operator qualification
I
,

12 and training programs , of which y7u've really put them {

13 together, along with the man-machine interf ace , which we

| viewed in terms of instru=entation and control, hyphen,14
'

i

i15 | human engineering. And it has to be attacked, I think, on
;

I
'

16 i a fairly broad front, and we have done a number of things.
i '

17 ,. One in the deposition talked about the analyses ofI
,

! -

1
'

13 i of f-normal transients and accidents of the small break
19 character, accompanied by other actions, equipment malfunctions,

1

20 ! such as no auxiliary feedwa a- #' ow, with and without reactor
'

i '
1

21 coolant pumps, with the intent of providing guidelines to the
>
; 22 | operator for the management of small breaks in combination
+

3

j 23 with complicating f actors , such as no auxiliary feedwater
_

;
I 24 flow, no pumps.
e
v

i 25 And one approach that we .cok to that, which I think gg

--

L; (d Q'f \
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ILA 3 I, has 7 message -- and we are expanding the program -- is to do !
,

,

that with realistic analyses or realistic, as we can make '

'
t

I

3 t

them, as s ump tions , using ccdes that we had benchmarked to the !
l4

TMI-2 sequence, which was a complex sequence itself, so that

5 | we can confronti the cperator and develop our own understanding
i
i

6 of what will confront the operator in realis tic terms, what
i

7 | he actually might face, versus using the conservative and
:

,

i8 bounding analyses, which we do in terms or desieninc safetv |

9,| systems, conservative accumulation of conservatisms to give
'

'

i

I

10 : bounding type of analyses, recognize that in order to factor
!

f

i
'

l

11 i in more ecmplex sequences than previously analyacd, and in !

!

i

i12 order to develop an understanding of that transient is it '

I

13! will confront the operator, transla te that analysis then
,

i

|14 into cuidelines to help him manage tha t , I say is one item,. -
'

15 ! with respect to the man-machine interface.
t

le ! Another is with respect to the instrumentation and
,

17 ! controls area. We have developed a task description, which,

13 we ' ve entitled Control Room Upgrade , to begin to lock at
i

19 ' what might be desirable improvements in what ins trumen tation
20 is displayed to the operator, how it's displayed, where it's 4

1

21, located, what additional instrumentation might be necessary,
'.
; 22 as an utgrowth of this ab;.ormal transient guideline programr
"
.

22 which we have underway
i
*

i 24 Scme inmediate fo rr associated with the instrumen-:
,

.-

a 25 nation and controls is we have provided expandec range for the

L. n
a -~q
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I

!I

LA 4 I| tempertture indicators on the primary loop, expand them beycad ii

'
the 620 degrees Fahrenheit peg point, which existed at TMI-2. i

'
;

i

i

3 ! We have provided fuel change package for the computer so that
4 he can call out a margin to saturation from his computer now.

|
5 And I would include the saturation meter as an attempt now I

|
6 to assist the operator and hopefully provide him with

7 additional information to help him diagnose and follow the

8|coursea: an acctdent.
i

!'
9 They would be elements of a broad category which we !

!

'
,

10 called instrumentation and control, hyphen, human engi. sering. '
,

Il The control room uoerade is cart of that. !
i,

12 |
t We also are looking at ways to assist in the !

| '

!13 | simulation of the information. Fo r examp le , alarm dif feren- '

|14 ' tiation, large number of alarms in the control rocm confronting
i

I

15 | the operator now, we're looking at systems to differentiate, !
I

!

f

16 i to remove the -- his direct attention as may be called to |
,

17 ! nuisance alarms and try to identify the critical alarms.
i

i13 , And we hope to make some progress in that area. It's going

19 to take some time . I

f

20 ' Also with respect to sys tems status monitoring,

21 | we have a ti sk description underway that we hope will be
>

22 the formation -- form the basis for a croc. ram to o.rovidea

7 .

:

5 23 information on the status of systems such es the auxiliary,
=

;
1 24 feedwater supply and what position the block valves were in.
:
.

t

a 25 Also important with respect to tha t is the T.oni toring

,~,

[' u - LJb;
,
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LA 5 I| of systems which, if they are degraded or =isalignec'
I

.
, even I

I

,,
,

though they may not be safe ty sys tems , they are systems ~

- i

i

,

3 ; essential to safety, or means of helping the operatcr to
! !

,

4! better manage an abnormal transient, such c==.onent coolinc. ,!,

i
5 water supply, other systems which would assist him and whose f,

i !

6 | s tatus should be disclav. ed to him, such that if 'that syste= |, .
.

,

8

!. |

. is down, tn. .is one c.oesn ' t work , to c. e t tne :.nterrelationsn. .ic
/

! . . .

! .
|,

8 and interconnecC..g relationship of systems, through this i
i

ii

9 . .

status monitoring.i ,

'

!

10 \Ue have sc=e work in that area .cader this broad ;

I

11 ,

categorv. o f I and C-human enc. ineerinc. . 2hev.'re sc=e of the
i

',

i

12 . elements that are underway new.
.

*
,

13 ! COM'CSSIC;iER MA?25 : Scw -'.uch of this has actuallyt
'

,
,

14 ' been transmitted to the training depart =e-t already? *l

I

i

Id | P- - ROY: Mos t of c.hese items don't necessarily
i .
i
i

Ic! involve the training de.cartment with resc. ect to, s a v. , sc=ei
i

17 ! cf the instrumentation itself. It will ultimately, o f co urs e ,
i

i

13 ' as it nade available to the operators. For example, our

19 saturation meter prototype is now =aunted en the simulater

20 at Lynchburg, in Lynchburg. 'The abnormal guideline prcgram
21 is where we ' re probably gcing to pull together our cicses t

>

i 22 connection with the training depar*::.ent. Ne've laid cut ar
;
s

23 lo c. :..c :10w c,.ac. ram for :n.e ac. croach to his devea,: =ent of
.. .

2
2 .

.

x
r

i 24 guidelines.- first, the identification of the secuences we
-
T

4w w e. ee ( ee w 44 h * * * * w *O 4w*4
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,

1

LA 6 I: of the sequences that we believe are -- should be analyzed,
i

k! the develocnent or cutcelines :or the management o f those. '

|
|

3 And at that point, the training department will be an integral
I

4 | part of the development of the operating guidelines for the
5 management o f it, from two standpoints: one, to assure that

6 these guidelines can be properly transformed into operatinc
,

i

7 !procedures in the plant, and they bring that expertise, that
,

I
3 knowledge; two, tne identification of perhaps additional

;
i9 | indicators that might need to be made available to the I

li

10 operator to help manage it. That would grow out of the
l

11 considerations of these operating guidelines . |
t

12 So in the logic flow for this guideline program,
i

13 we have a very distinct block for a connection with the !
!

14 training department. And I think it's going to be very
'

,

,

,

i
15 use ful . I

i

!

16 By the way , that was -- the model for this program
i
,

17 | will be the exercise we went through in the provision of
i '

i

13 i guidelines for management of small breaks , which we did in
'
,

t

19 ' response to the NRC recuirements for additional analyses.
i

i

! f

20|We had, in one room as we were developine thes e , our analys ts , t

i -
,

21 such as the ECCS Analysis -- members of the ECCS Analysis
>

f 22iUnit, we had operators from the various plants and super-
-

: ,

u
23'vis;ry personnel from the operating staff, we had a member of7

_=

i

I 24 the NRC , we had our training department members, collectively
_,

} 25 working together to develop these guidelines, and a very

N 0' O LJb"
/ ^ '

U
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LA 7 I
useful exercise and v 11 form the =cdel for the continuation

.

I

2 ' c: that program. .

!
-

:

3 |
'COMMISSIONER MARKS: When did that occur?

:
4

i MR. ROY: Mid-April, my guess right now.
I

5' COMMISSIONZR MARKS : Thank you.

6 MR. ROI: Thank you, sir.

7 i CIAIRMAN KZMENY : Thank you. The witness isi

8! excused. '
I

I
i

9) Would chief counsel please call the next witness? I

I
i

10 ' MR. GORI:iSON : Mr. MacMillan.
'

I

11 i Whereupon,
>

!

t
t

i12 ' v 010I H . MAC MILLAN ,

! !

13 ! was called as a witness and, after being first duly sworn, I

. i

t
,

i

14 was examined and testified as follows :;
i

15 CHAIRM.Mi KE.TiY : Could you please state your full
i

, <

i

16 name and your current position within 35W?
,

I l

17 | MR. MAC MILLAN: My name is Jchn li. MacMillan. I'm
i

18 , the vice presiden'. of the :iuclear Pcwer Generation Civision
I

19 of the Babcock and Wilcox Company.

20 CIAIRMAN KZMINY : Chief Counsel. '

21 MR. GCRINSON : Thank you, Mr Chairman. Mr.
>

j 22 ' MacMillan, would you briefly descri.:e for as your duties as
5

j 23 vice president of the Nuclear Pcwer Generation Divisien at
:
4

1 24 3abcock and Wilcox?
:
=

4 e.".'. o f t.e .'l u C .e a ."be. . . .

4 (\ /00 L. J O:
A * ~ '
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|ILA 8 Power Generation Division, I have the responsibility for the |
1

2' Icommercial nuclear business for the Sabcock and Wilcox
I

3 Company, including the design and development of nuclear i

i

4
steam sys tems and nuclear fuel to supply those systems, tLe

5 engineering and contract management of those units, the

6 manufacturing of that equipment or the procurement of the
i

7 equipment that constitutes that scope of supply, the s upport '

I
I

8 of the utility in its start-up of the units and the continuing

9 operation of those units after they go into service. And ,

i

10 in that category, I would include the training -- that por-
;

11 tion of the training program which S&W would provide for the !,

12 ' licensed operators of the utility units.
i

13 MR. GORINSON: You are the chief policy making

|14 | of ficial of that division. Is that correct, sir?
|

|
1

15 | MR. MAC >ELLAN : Yes, sir.

16 MR. GORINSON : Do the various department heads in !
!
i17 that division report to you? !

!,

>IS i MR. MAC MILLAN: Yes, sir. '
i

| >

1

19 i MR. GORINSON : Does that include the Nuclear Service
:

20|Oepartment?
'.I'

21 : MR. MAC MILLAN: There is what we now call a |,
;,

*
; 22 ! Cus tomer Service Decartment. Mr. Aosiha is manacer of, - tha t
5
y

2 23 ' department and he reports directly to me.
-

i

1 24 MR. GORINSON : That department was fo rmerly called,
. *

2 2f through , Nuclear Services, was it not? |

-

f.

L ;- J' O LJ
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!

I tLA 9 i MR. MAC MILLAN : Prior to the early part of 1979, i
I

!',t

: there was a Nuclear Service Department, and that was ccmbined I
i

h3 ; with a Nuclear Parts Center, sc=e in-service inspection
i

4! f unc tions , and made into a larger department, which is now I
:
,

5' called the Customer Service Department.
6 MR. GORINSON : And the duclear Service Decartment"

|
7 { contained within it the training unit.
3 I

i MR. MAC MILLAN: Yes, sir.
'l,

t .

9i MR. GO RINSON : Prior to March 28, 1979, about what |',

I 1

10i cercentace of vour time, on a monthly basis , was devoted to !
i

-
' i
i i

i

11 1 issues related to the Nuclear Service Department? |
,

i
i .

12 , MR. MAC MILLAN: I can't sav that I've ever made: -

t'

13 { an analysis o: that. I'd have to give you a feeting. I
I i

I'
,

I would guess something in the range of 20, maybe a: much as '
14 i

i
,

15 ' 25 percent. i

'
,

I

10 MR. GO REISON : Okay. Realizing that it's really a ;
I

!17 : guestimate , of that 20 or 25 percent, about how much of that
!

.i1

13 ' time was devoted to training issues?

17 ' MR. MAC MILLAN : I'd say a rather limited portion of

20 that time , a very. few cercentac.e points of my time were.
'
3

21 involved with concern over training issues .
>
; 22 > MR. GORINSCN : Did any issues concerning trainingr
*
.

_h 23 cone to your attention?
T
&

i 24 MR. MAC MILLAN: Frc= time to time, there were
-

:
1 25 issues of pricrity On training, business discussions related

a~fn/Qd0 L'



106 |I

Ji 10 I to the training contracts that would be brought to my
i

2'
atten tion . |

|
|

!

3 :! MR. GORIUSCN : When you say priorities on training, i

I
4 sir, what do you mean?

<
MR. MAC MILLAN: We have a simulator facility in !

-

.l6 Lynchburg and we have to schedule that facility to meet the !
I
f7, requirements of our ustomers. And occasionally we get into ,I

l
3 a conflict between various customers as to who ought to have !

I

9 access to the computer -- or to the simulata. . So there ' d i

10 be some ret slution of priority in that situation.

I t11 ' MR. GO RINSON : Prior to March 23, 1979, had vou '

| -
i

12 | |ever had discussions about operator training with the ;
!

13 utilities?
i

,

(l4 ! MR. MAC MILLAN: I have had, from time to time, '

i
,

15 i discussions of operator training "ith scme of our utility
16 customers, yes. !

17 MR. GORIUSON: And what types of discussions would,

t

i

18 ; those be? What kind of issues would come uo?
1

19 - MR. MAC MILLAN: Generally, the discussions th a t II

20 would be involved in would be related to the content of the
21 program and our participatien, what segment of that to tal

>
; 22 training for operator would be provided by Sabcock and Wilcox,r
5
V

23 and in some cases, the commercial conditions ander which tha t2
-

2
%

i 24 training would be performed.
_I

} 25 MR. CO RIUSCN : Had you ever had similar discussions (h

lN9
--

'u-<
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i

LA 11 I i with the NRC crior to March 28, 1979? '

I
i

@
|

9
MR. MAC MILLAN: No.

''

3 MR. GORINSON : Could ycu briefly state for us, as
,

!

4
the chief colicv making a:ficial for the Nuclear Power

I
|5 Generation Division, what vere your goals for the training '

6 p rogram?

I

7
! MR. MAC MILLAN: Well, the training program, as is,
i

!

3 !I think, representative also of our total Customer Service

9 Department function, is to serve our utility custome s andj
i
1

10 provide for them the expertise which we have in our organi-
|

11 :stion in the support of, in the case of training, the train- I
i

12 i ing of their cperators who are candidates for operating !i

>
| !

13 | licenses by the NRC, and, even in a broader way, the training i
i

i

14 of other personnel that will be associated with the management !
I
i

15 i of and the maintenance of a nuclear plant. We have a broad I.
.

| t

16 i spectrum of training programs available to the utilities.
>

,

17 And we try to be respcnsive to their individual recuirementsj

13 in making these programs available to them,i

i

|

17 ' MR. GC RI.iSON : Had you articulated to the traininc.

20 ' department any sort of training philoscphy that you wanted to

2i see met?

>

_{ 22 MR. MAC MILLAN: I don ' t believe I' ve arti cula ted
:

}23 any training policy or chilosophy.
_

5

1 24 MR. GO RIUSCN : Have there been any changes in your
..

1 25 approach to the training department since March 23, 197??

n n-i
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!
LA 12 ! MR. MAC MILLAN: In the weeks following the March 23 !

2 accident at Three Mile Island, we , w.' thin the first week, :

I '

!

3 | got together with the utilities that had units in service, i

4 also incorporating tne Sabcock and Wilcox nuclear steam

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

6 them in those discussions , one of the things that we offered

7 '

! to do for them, was supplementary training on our simulator,

8 which we immediately modified to be able to fully simulate

9 the conditions that took place at Three Mile Island. We I

10 offered to provide supplementary training. They could send
|
I

11 Itheir operators to Lynchburg, we would go through the

12 sequence of events that occurred at Three Mile Island, we

13 would look at some supplemental training related to loss of j

i

14 | feedwater flow, related to stuck cper pilot operated relief
i

|

l o. valves , and probably rest important, in my opinion, the ,

.

16 recognition of saturated conditions in the reactor coolan* '

i

|17 system, how do you recogni:e those , what are the symp toms ,
,

i i

IS and what do you do to get recovery frca those .cnditions,

19 without consideration for hcw you might have gotten there in
: ,

20! the first place. I
i

21 So in the weeks immediately following March 23,
*

_; 22 ' there was an active program involved in the training organi:a-"

3 :

5 23 tion to =cdify the simulater and offer this supplementary
1

I 24 ::aining to the operators of our other cperating units.
>

25 In addition to that , I have had SCme discussions

an/ ^']idd l ' ''L



i

| 209 I

I iLA 13 with Mr. Kosiba, who is the manager of the Cus tomer Service '

9 i

Department, and have recommended to him that he conduct an-
,

3 t

assessment of our training programs, in light of the e.xperience
|

4
|that we had =t Three Mile Island, and reflecting the work that i
Ii

5I I

has been done since March 28, 1979, on more extended analyses '

i6 of small breaks in the reactor coolant system, the es tab-
[i -

! '7, lishment of guidelines for our operating utilities to use !
' ,

t
8'i as a basis for developing detailed operatinc procedures, -l

i
- to '

!,

9! indicate to the operator the sy=ptoms that he ought to be !

i

i

|

10 | looking for in this type of situation and the co rrec tivei

| |

11 !

i measures that ae should take to recover from these situations '

!

12 | if they develop.
t

1,
13 ' I think what we 're driving at here basically is h

i
^

I

,!
,

14 a closer coupling between -- in the string or carticicants,
15 between the designer, the training organization, and the
16 ' operating organization.i

I

17 : MR. GO RIMSCN : Okay. Let's turn to a different,

|

IS subject, Mr. MacMillan. Is it fair t3 say that relief valves !

19'have a history of failing to close securely?
20 ' MR. MAC MILLAN: Yes.

,

21 , MR. GORIMSON: And pilot operated relief valves have
>
; 22

failed to o.cen in Babcock and Wilcox olants crior to the,
. .,

Y
22p TMI-2 incident. Is that co rrect?

;
a

i 24 MR. MAC MILLAM: I'n not sure I -- did you say,e
>

} 25 have failed to open?

n 'np p ,i
4dQ L ' .' l
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ILA 14 MR. GO RINSON : Excuse me, have failed to closa.
1

2 I MR. MAC MILLAN: We have had other situations where
| '

3 | pilot operated relief valves have stuck open, yes.
,

,

4| 1

MR. GORINSON : Arkansas-1 is a 3abcock and Wilcox

5 | plant, isn't it?

6 MR. MAC MILLAN: Arkansas Nuclear-1 is a B&W unit,

7 | 7es ,
,

t

8 MR. GORINSON: And a pilot operated relief valve
i

9 failed to close at that plant in 1974. Is that correct?

10 MR. MAC MILLAN: I ' m not aware o f that incident. |
i

11 j MR. GORINSON : Okay, le t's go on. How about
i

12 Okony-3, is that a Sabcock and Wilcox plant?

13 ! MR. MAC MILLAN: Yes. I ' d like to , if I micht,
!

! |14 |just say here in response, the word " Babcock and Wilcox i

!
t

15 | plant" is pretty broadly used. I think we ought to put in
'

I

1 :

16|thecontext tha t , in the total nuclear plant, such as Okony-3, !
i

i
|

17 I the one you' re mentioning, the Babcock and Wilcox scope of
,

i

18 supply, which we call the nuclear steam system, representsi

i

19 ' emproximately ten percent of the cost of the total plant,
I

20 i '

so that when you talk about a Sabcock and Wilcox plant,
i

21 ' that's a pretty broad title. That is a plant which
*

[ 22 inco rporates the Sabcock and Wilcox nuclear steam system.
;
~

23 MR. GORIMSON: Is the pilot operated relief valve7
=

1

1 24 within your ten percent of the plant?
_

Y

I 25 MR. MAC MILLAN- Yes, sir.
||

7c

[ fI b c.)
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LA 15 I MR. GORI: ISO:i : A cilot coerated relief valve at,
. .

8

i

h 1

2 Okony-3 failed to close in June 1975. Is that correct? !
, i

|3: MR. MAC MILLXI: I knew that we had an incident '

I
,

fi
|4 | st Okony-3 where it f ailed to close. I don ' t knew the date. '

5 MR. CORINSON : When Babcock and Wilcox learned that
6 it f ailed to close, what steps did it take?

,

I t7| MR. MAC MILLRI: In that situation, we dispatched '

3! engineers to the customer's site. We investigated the cause
| |

9 i of the valve sticking cpen. We worked with the supplier of !
t

!

i I

10
;! that valve , in that particular case , Dresser Industries. I

i

11 ,i We , in con j un ction wi.th that sucolie r , recommended some i
i

- -
,

I
,

|12 | modifications to the valve and recommended modificata.cns or i

i
.

13 ' the maintenance procedures for maintaininc that.

valve.1
-

i

! .

14 i Similar instructions were then transmitted to other units |
,

!.i

15 | having the same Dresser pilot operated relief valve. ,

j
i

jl

16 ,~ MR. GORINSON : Okay. Davis-Besse-1 has a Babcock !
'

,

i 4

i17 ; and Wilcox nuclear steam supply system in it, do es :. t no * '
,

13 MR. MAC MILLAN: Yes, sir.

19 , MR. GO RINSCN : And en September 24, 1977, a pilot

20 operated relife valve failed to close there . '

21 MR. MAC MILLAN: "" hat's correct.
,

'>
; 22 MR. GORINSON : What steps did Babcock and Wilcoxr
5

; 23 take after learninc about that incident?
z
!
2 24 MR. MAC M*LLAN: In that si tua tion , acain we
-
-

"8

w e4 ww wee .e 4. w w e w e4 w w %se e

-
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LA 16 I cause of the stuck open relief valve. It was determined in i
,

h2 that case that a relay had been lef t out of the electrical |

3|l circuitry which controls that valve. The absence of that

4
relay resulted in a rapid cycling of that relief valve when

5 it reached a pressure at which it was designed to open.
6 It cycled a number of times and then jammed in the open
7 position. The electrical circuitry was modified to install

8 the relay which should have been t are in the first place.
9 The valve was tested. We made s' me =cdifications in the;

10 valve to improve its reliability , tes ted the valve. We

11 evaluated the effect of that transient that occurred, that
I

12 stuck open valve, to determine whether or not there had

13 | been any damage to other components of the nuclear steam '

!
g,
W

14 system which would preclude them from going back into:

i,

15 opera tion . We determined t*at there had not been. We also
i

16 I had an assessment of the accident conducted by Mr. Kelly, !
I

17 , who testified before this committee earlier in the week. I
| '
l I

18 | MR. GORINSON : Sir, a pilot operated relief valve
i
1 I

i I

19 ; stuck open at TMI-2 a year before this accident. Is that
'

s

I

20 | correct? !

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

; 22 , tbout a year ahead, during the start-up testing program before
r
3 i

u
23 the unit went into service, in which the valve s tuck open ,7

_=

I 24 yes.
-
-
D

} 25 MR. GOPlNSCN: What steps did Babcock and Wilcox @

.-

. .43 L 'i J[i u v
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LA 17 1; take when it learned about that stuck open pilot operated ;
I

1
: I

2i relief valve?
I,

I

i3> MR. MAC MILLAN: I'm not sure that I can cive voui
- -

|
.

a detailed assessment of the steos4

|
- that were taken in thatr

5 particular case by Babcock and Wilcox.

6 MR. GORINSON: Did --
.

7 MR. MAC MILLAN: I was just asking for clarifica-

8 tion here. I believe, as my memory serves me, that the'
|
L'

!9 modifications -- or investigation of that and the subsequent 1

!

10 corrective measures were taken by Metropolitan Edison. And j

I

11 | I simply don' t know what our detailed involverent is . I

Ne j
!
i

12| can get that information for you, if it's important.
I

I i

i

I13 ; MR. GO RINSON : Did anyone in your organization ji

i i

!14 t consider or make any recommenda tions , once there had been
|,

I
! !

,! several f ailures of PORVs within a four- or five-year period? |)<

'

1.4 | MR. MAC MILLAN: I'm not aware of a broad reccmmen- !
|

! dation of that sort. I have mentioned to you the corrective
1

7 i '

i
!' S ' me as ures we took at Okony-3 and the steps that we took toi

I.

notify other utilities incorpcrating that pilot operated19

.0 valve in their units. I've indicated to you the steps that .

,

i we tcok at Davis-Besse. In that particular case, that wass

! e- 'a Crosby valve. It's the only unit in operation which- si
-

"
,3 inco rporates the Crosby valve. And so the determine:icn was7 .

-

T

| 3. made in that circumstance that it was not necessarv
--

- to brinc,

,

.! ,e that Oc the antention of the other operating atilities..-

@
...--

't U O L O
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I i

LA 13 I| I'm not aware of anybody having, over a five-yes.-

&, ;

pcriod, looked at the total history of pilot operated relief
'

'

i

l
3 I valve performance and having made recommendations. I believe

4
you asked earlier in the line of ques tioning whether this is --

5 whether relief valves in general, of which pilot operated
6 relief valves are a subset, whether relief valves in general
7 are subject to a failure to completely reclose, having once
8 lifted. And that is characteristic of relief valves. And

'

9 it is, in fact, the reason why we incorporated in our design
,

10 a block valve between the pilot operated relief valve and
,

II the pressurizer, so that in that event, where it failed to
i

12 reseat, either sticking open or just simmering, that valve

13 could be isolated.

914 l MR. GORIN50N : Since March 2 3, 1979, has there been
,

i

I
15 anybody at Babcock and Wilcox looking at the ques tion o -

16 pilot operated relief valves failures?
I

17 ! MR. MAC MILLAN: I don ' t think, again in the broad
1

I I18 i sense that vou questioned, that we have had people looking ;
t

19 '' at that aspect of it. In the earlier testimony this morning,
I

i
120 the question was asked of Dr. Roy about the resetting of the
i

! i
i

1

21 i pressure set points for the reactor scram and for tne pilot '

,

>
i1 22 , acerated relief valve , the objective of which was to reduce

r ; -
5 l

u
23 the frequency with which the relief valve would be challenged.7

-

)

I 24 And to that extent , there has been work done and incorporated
.

2 25 in all tne operating units to reduce that frequency. |||

.7
*
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I ILA 19 MR. GORIUSCN: Let's go back to that Davis-3 esse *

!
l

,

transient for a moment. You attended a briefing about that '
i-

l.

!

3 ! transient a few davs af ter the transient occurred. Is that
!

o -

4 correct?

5! MR. MAC MILLAN: I'm told that I was there. When

6, reminded of that, I drew a blank. I don ' t specifically
! '

7I remember being in attendance at that briefing. I do

3 ;+ remember , in the weeks following the Davis-Besse situation,
i

i9 being involved in discussions of the incident and particularly !
1

10 asking and being informed of the steps that had been taken
11 on determination of the cause of the stuck open valve and

!

12 the evalutton or the r euipment in the nuclear steam system to j
i
: i

13 | see if it had been cossibiv danaced in tha: incident. '
1

I, ~ ,

14 ! MR. GORIUSOM : In your discussions of the Davis-
i

|

15 i Sesse transient at tha t time, were you told about the !
!

16 significant factors in that transien t?
f

i17 MR. MAC MILLAN: I would ask what you might -- what '
i

i

'
!

13 are vou sceakinc of scecifically, with rescect to sieniticant
19 , fac tors ?

20 '

*1'
.

b
: 22
5
' me
} bb
=

I

i 24
e
v

1 eIn/ o
tU0 LO
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!
C01 1| MR. GORINSON: that there was a stuck open pilot |--

IMI !
'

7-20-79 2| operated relief valve. D id you talk ab cu t that? | ||kIape 6 '

j3I MR. MAC MILLAN: That I knew, yes.
,

4 MR. GCRINSON: Were you told that there was a loss

5 of feedwater?

6 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? I

I I || MR. MAC MILLAN: That I don't recall being -- my
,

!

12 memory doesn't recall that. !
l

I3 MR. GCRINSON: Were you told that the operator naving
i ! tl>14 -- relying on that rising pressure level had prematurely term-

15 i

inated the high pressure tnjection? i

! !

16 ! i

MR. MAC MILLAN:
i

I don't recall being told that

I7 | either.
,

i i

IO MR. GORINSCN: Dv "ou have up there in front of you,
,

I9
Mr. MacMillan, what have previously been marked as Hearing

'O I'
- Exhibits 1 through 5?
I

,

|

21 |' MR. MAC MILLAN: Yes, s ir . I do
'

,'
+
1 2 '* '

MR. GCRINSCN: Taking them one at a time, Hea: L. qr
-

'
,

_? # 3 Exhibit 1 is a November 1, 1977 memo frem J. J. Kelly to
I
e 9*4* D istr ibut io n . Had you seen that memo before March 23, 1979?
,

! ,c
* ~~

MR. MAC Mr LAN: No.

cuo/ *~}tn c-
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s/

DO2 1, MR. GCRINSCN: Hearing L<hibit 2 is a memo of
,

i

2| November 10, 1977 from J. F. Walters to J. J. Kelly. Had you
1

.

3| seen that before March 28, 1979?
i

1 MR. MAC MILLAN: No.

5 MR. GCRINSON: Exhibit 3 is a February 9, 1978

6 memorandum from Bert M. Cunn to Jim Taylor. Had you seen that.

7 before March 28, 1979?

8 MR. MAC MILLAN: No.

9i MR. GCRINSCN: L<hibit 4 is a February 16th memcran .f

10 dum from Bert Dunn to Jim Taylor. Had you seen that before
i

lI ' March 28, 1979?

12 MR. MAC MILIJdi: No.

13 MR. GORINSCN: And finally, Exhib it 5 is an August

14 3rd, 1978 memorandum from D. F. Hallman to 3. A. Karrasch.
I
i

15 Had you seen 'at before March 2S, 1979?,

16 MR. MAC MILLAN: No.

17 ! MR. GCRINSCN: Had you discussed the subject ofi

II3 operator interference with the HPI prior to March 23, 1979?
t

l9 MR. MAC MILLAN: I don't remember discussing that.
,

m- s I- Now, I have been told that I was a carticipant in some -- ati

21 least parttime in some meetings when that issue was d:.scussed.
*

{ 22 But I don't recall that.,

.

.

u ,

.?.
' 3 MR. GCRINSCN: And who were you tcid that by?

1

j- , , ," MR. MAC MILLAN: I was told that by our legal counsel,;
.

O$* ** Syron Nelson.

-

I (O Q
.? '!.

t L. J V
.
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1| '
MR. GCRINSCN: When did you first see these memoranda?CO3 ,

,

2 MR. MAC MILLAN: I believe two of these memoranda
|

i

!
3I I saw about April, 1979, at the time when I was getting pre-

t

I ;

a pared to make testimony before the Advisory Committee on I

5 Reactor Safeguards.

6 MR. GORINSON: Which two memoranda were those, sir? |
t,

7| MR. MAC MILLAN: The memorandum identified as i

! i
'

|
3 Hearing Exhibit No. 3 from Bert Dunn to Jim Taylor, dated |

f

|

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

|

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

|

11 | 3rd, 1978.
I i
,

12 i The other three memoranda, Exhib its 1, 2 -- at leastp
i

I. i

13 Exhibits 1 and 2 were bre.ght to my attention at the time I

14 i made depositions to the staff of the President's Commisston !
i

i

15 |} and Exhibit No. 4, I am not sure that I have seen that specific
i

''
,

16 memo previously. That may have been shown to me at the sa me !

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

18 MR. GCRINSON: So, the Dunn memorandum of February

19 9, 1978 and the Eallman memorandum of August 3rd, 1978, 2xhi-.

i
|

20 ! bits 3 and 5 were brought to your attention in April? fi

21 | MR. MAC MILLAN: 'le s , that is correct.

>

1 22 | MR. GCRINSCN: And the circumstances that they were
;
. ,

*
Am

brought to your atter. tion under was that? 44
1 -You were precaring
,!

4 #^* *a,'i onv
.

4 4
, ; . before the Adviserv. Committee on Reactor Safe-
v

am s

--
7/4

|} d l'

.
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t
i IC04 Ii MR. MAC MILLAN: That was the specific activity thatii

ggg 2 was going on at the t ime , yes.
|

;

i
3 MR. GCRINSCN: And it was brought to your attention j

.

!

4| in connection with your preparation for that testimony? |

i

I
5 MR. MAC MILLAN: Yes. I would say in connection !

i

6 with the total available body cf information that we had to, ,

|7 i support that t e st imony, yes. i
.

i,

i
3 i MR. GCRINSCN: Who brought those memoranda to your

!

9 | attention?
j

ii

|10 | MR. MAC MILLAN: I believe they were crougnt to my !
,

Il attention by Mr. Allan Womack, who is Manager of our Plant !,

12 Design Section in the engineering department. I
I

13 ! MR. GCRINSCN: And did he give you any reascn as to

I4 !
| why these memoranda were important for your preparatica for

15 ! that testimony?

16 MR. MAC MILLAN:
,

Well, he brought them to my atten-
'

l ,'
tion so that I would be aware that we had recommendations in

13

-- within the Nuclear Power Generation Division concerninc.
l9|the potential for high pressure injection interruption prema-

i

'0'
i, turely and that I would understand that the issue had developed
,

21
into a technical difference of opinion or dispute bet. teen the

>
g 22 encineering cersonnel and our service ceople relative to.

.
.

O
o

J '3 whether or not supplementary instruction and waat the charac-
1
e ,. '

''
t ter of those should be, whether they should be sent to the;

! Se
" *~

Customer. And that this had remained unresolved and that no

[i00(1 / ^"7
LsL

.



--

| 420 |
I

! supplementary instructions had been issued to our custcmers !C05 i

|
2 | prior to the March 28, 1979. j ||h

! i

3 MR. GCRINSCN: And when they were brought to your I

4 attention, you read the memoranda. Is that correct?

5 MR. MAC MILLAN: Yes.

6 MR. GCRINSON: And after you read the memoranda, .

7 did you feel you needed to talk to anyone further to understand

I
8 more fully what the issues were that were being addressed in '

9 those documents?

10 MR. MAC MILLAN: There were some further discussions'.
I

11 My in ter e st , I would have to say, was more that of trying to

1
12 understand what disposition or resolution had occurred, rathert

13 than understanding the technical content of the document.
;

I
14 MR. GCRINSON: And with whom did you have the further

i
15 discussions?

i

16 |: MR. MAC MILLAN: I believe I d iscussed these with
.

I '

|
17 Dr. Roy. I believe I discussed the se with Mr. Kosiba of the ;i

I
!
,

18 i service organtration. :
i ,

19 ' MR. GCRINSCN: And was the substance of the discus-

20 , sion what actions had been taken with resoect to those memor-
,

21 anda?
ii

>

1 22 MR. MAC MILLAN: Yes. I was interested to knew
i

23 $ what action had been taken or had c.ot been taken.
2
:
I 24 MR. GCRINSCN: And what were you told?
e
w

} 25 MR. MAC MILLAN: I was told that the letter frcm k

*L(
6'

.
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|OC6 1| Mr. Dunn to Mr. Taylor had in it iated scme discussions; that -

t

i

2! culminated in the recommendation to issue supplementary in- |

|

,

3; str uct ion s ; that the service people, when they reviewed those f

'

* recommendations for supplementary instructions had seme sub-

5 stantial concern about whether these were, in fact, the in-

6 structions that should be issued and that those concerns were
7|I raised by Mr. Hallman in his letter to Mr. Karrasch in August

,

r
f

3i of 1978 and that those concerns remain unresolved and that ;-

i t

9I isupplementary instructions had not been issued prior to March I
t
t

10 28, 1979.
f

j

Il | MR. GCRINSCN: Supplementary instructions to the |
i

i

l12 Babecek & Wilecx custcmers?
|

1
II3 | MR. MAC MILLAN: Yes, s ir . |i

l
II4

{ MR. GCRIMSON: Now, sir, you held a press conference'
<

I l

15 ' ion June 5, 1979. Is that correct?I

i

16 I MR. MAC MILLAN: Yes, sir.
,l '' ' '

j MR. GCRINSON: What reasons did 3&W have for arran-
I3 , ging that press conferenuc?

I9 MR. MAC MILLA5: Well, I think that I ought to go
I (

"O 1* back to the early days folicwing the accident at Three Mile
,

*1t" Island. At that time there was a great deal of press interest:
,

'

}OA

in the incident and in the actions that were being taken. We
'

~

_? ' 3 assessed what cur position ought to be in that c irc umstance
1
7 7~4*

and concluded that our job was to suppcrt the ut tit:y in bring-,

e4 w a w e e 4 we se so w e w e wet w w ee

o/ s-
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,

|007 1, the longer term and that if there was to be a public release
,

i

i

frem the oeers
, ||h2 or a public statement that that ought to come

,

3 ! ting utility and not frcm Sabccck & Wilecx.
f i
'

I

4 Subsequent to that, the Nuclear Regulatory Ccmmission

5 | requested that they be the spokesman with the press and the

6 media relative to the actions and activities that were taking
7 place at Three Mile Island a.' we honored that request.

8 We were under substantial pre ssure frem the media

9 to indicate to them our assessment of the situation and what
i

10 we were doing at Three Mile Island. We thought that inappro- |
11 criate in the early weeks after the inc id ent . Ecwever, we

i
'

i

12 | felt that there would ccme a time when it was appropriate for !
>

13|us, having had a cha nce to assess the events that had taken

( place at Three Mile Island, I
14 to ecme forward with a statementi

,

|15 of the situation as we understcod it and our evaluation of that
i

16 | accident and to give the media the copertunity to ask whatever :
i

i

17!questionstheymight have of S&W. So, it was in response to '

,

|

13 t hat continuing int erest en the part of the media that we felt .
i

19 | it was appropriate to hold the press conference.
,

20 | MP.. GCRINSON: And was there a meeting amongst E&W
T

21 | personnel to reach a decision as to whether to held a press
1

+
a 99
; -- | conference or not?
5
u
?y'4 MR. MAC MILLAN: Yes, sir.
i
n

4- ,,' MR. GCRINSCN: And where was that meettnc Held?: -
e

v

mee e e dee . m a e e es

-:
/ )

, k', u
.
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CCS 4

1 Crleans office of J. Ray McDermott. '

i

2| MR. GCRINSCN: And who attended that meeting, if you:

3; recall?
i

i
! MR. MAC MILLAN: To the best of my memory, the4

i

5 principal participants in that meeting were Mr. George Zipf,
i

!-

6 who is vice chairman of J. Ray McDermott and president and .

7 chief operating officer for Sabccck & Wilecx: Mr. Walter ,

I
'
t

i8 | Vannoy, who is the chief administrative office for the J. Ray
| u

9! McDermott Company, myself, Mr. Lewis N. Favret, who is the
|

|

10 | executive v.' :e president of the Pcwer Generation group of

11,! Babccck & Wilecx and m.v immediate boss. I believ e Mr . D u .ve

1; was there, who was in charge of public relations for McDermott;
) 1

13 |; Corporation and I believe that Mr. Miracle, who wc ' : s .th ;

.
i

h I
14 Mr. Dupy, also attend 1d. I

15 . MR. GCRINSCN: During that meeting was the issue of |t
.

'
i

16 I the Dunn memorandum of February 9, 1978, discussed? i

17 ' MR. MAC MILLAN: It was not.
i

'S MR. GCRINSCN: The press conference was held at

'9 L ync hburg . Is that cor::ect? '

20 ' MR. MAC MILLAN: Yes, sir.

21 MR. GCRINSON: And the press was given a press kit,
#
2 99
; during that br ie f ing . Is that correct?'-

+
,4, MR. MAC MIL *.AN: Yes.? -

_=

I
I 24 MR. GCRINSCN: Was the Dunn memorandum of Februarv 9,e -

5

I 25 1978 a part of the press hit?[g

(c5 1Eu



.

' 121 :
l i

OC9 1; MR. MAC MILLAN : No. i

j
-

i

2 MR. GCRINSCN: Was the Dunn memorandum discussed |||
3|! during the press conference? |

4 MR. MAC MILLAN: No.

5 MR. GCRINSON: Why not, sir?

6 MR. MAC MILLAN: We were -- in the press conference

7 ! we were presenting to the i.edia cur assessment o f the events
I
I

3 that took place at Three Mile Island and ident if ying in that
i

.

I9 sequence of events what we felt were the sign ificant factors '

10 in the Three Mile Island incident and our assessment of those
411 factors and as it applied specifically to what happened at :
i

12 ! Three Mile Island on March 28 and in the weeks thereafter, the
:

13 Dunn memorandum was not germaine. !

14 MR. GCRINSCN: By "not germaine ", do you mean it '

i5|| was !
irr elevant?

16 MR. MAC MILLAN: I think in the context of what the
i

I '

17 ! press conference was scheduled to acccmplish, I would say "yest',
i

i i

13 , irr elevant .

t
.

'

19 MR. GCRINSON: Do ycu have a copy of that press

20 , conference trias;ript witn jou teday?

21 MR. MAC MILLAN: Yes. I believe ! do. Yes.!

*

{ 22 ' MR. GCRINSCN: Would you t urn to page 32 of that
.

23 cress conference?
1 -

I
E 24 MR. MAC MILLAN: Yes.
_

,

i
,S' ' ZR. GCRINSCN: There beginning at line 3, you

c e
. [. Q h L. '

tuv
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D010 1 said the third signi:1 cant factor was tne inapproprtate em- i

,

i

2 phasis by the operaters on pre ssuricer level indication only.
'
i

I

3 Is that correct?
|

4 MR. MAC MILLAN: That is correct.

5 MR. GCRINSCN: And on page 25 of the press confer-

6 ence, starting on line 10, you said, the fourth significant

7i event and probably the most important in the whcle sequence
i

3| was the decision on the basis of that information to cut back j|j

! '

i
9 the high pressure injection pump. Is that correct?

10 MR. MAC MILLAN: Yes. |i
i |

|

11 MR. GCRINSON: You did know at the time you had thatl
I

12 ) press conference that the Dunn memorandum had specifically |
| I

13 ! identified the possibility that operators might err relying j
i

i

!
l14 on a high pressurizer level and cut back on high pressure |j

| '
;

]4 | - - -

in]ection.,
i ,

I

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

17 ' and its centent, yes.
!

18 MR. GCRINSON: And you knew that Cunn had ide nt if ied '

I9' the proble.n of premature termination of H2I?
,

!
i,0 i2 MR. MAC MILLAN: Yes. !

!
!

,,
4' MR. GCRINSON: And you knew he had ident ified it as

>
a Se

. . .

} a matter raising serious concern?--

:
~ ,,

? '4 MR. MAC MI' LAN: Yes._=

|
4-

,,
'- MR. GCRINSCN: I have no further cuestions, Mr.e ~

hairman.

eon

f, v ,t', ''Qs
V
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Coll
1| CHAIRMAN KEMENY: Thank you, Chief Counsel . |

r '

2 Mr. MacMillan, I have read the transcript of your
;

3| press conference a couple of times and i wculd like to try to
I

4 reconstruct your thinki.ng in your analysis in that press con-

5 ference on the specific point Chief Counsel brought out; your
6 identification of the throttling back of the high pressure
7 injection system as being the most significant factor. '

3' Incidentally, I am not questioning your statement |
;

I9) that that was the most significant factor, but I believe in '
,

10 the prese conference you said on =cre than one occasion that
,

11 ithe operators had sufficient information ava 'lable to realize i..

I
12 they shculd not be doing thia. I knew that is not verbatim,

i

'

13 but is that substantially correct?
,

14
i MR. MAC MILLAN: Yes. The comments that I made at i

,

!
|15 | the press conference, we had identified six significant factors
,

t16 in that sequence and as ccunsel has just indicated the third and
I

.

I17 the fourth factors were attention to pressurizer level alone,
,I'

I3 I and, secondly, on that basis, the pt1 mature shutoff of highI,
,

<

I9'' pressure injection ficw. New, our preliminary assessment is
i
i

eO' i that had that high pressure tn]ection flow been left en and
i

i

'1 ! continue to pump . water into the reacter coolant system that the
+
2 97 |

'' ' pressure and the steam fraction in the system -- the pressure-
.

'

'

_? ,'" ' would not have decayed to the coint where it did. The steam
,

'
<
; , .

"
t fraction would not have reached the level.at which it reacned*
.
? ,< g* **

causing the cavitaticn reacter coolant pu=cs and subse;cuent

eqc

cs/p( i
-

V J
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IDol 2 1j termination of their operation. So, the cutback en that high j
1

1

2! pressure in j ection flow we felt -- I feel and continue to
||

3> ,
. . . .. eel -- was the most signiricant factor.;

,
,

4 Now, specifically with respect to your question
5 abcut the availaLie information to the opera:cr, there wer e
6 procedures in the control recm, emergency precedures, available

Ii

'e | to the operator which specifically indicate _that high pressurei
,

I

3i injection ficw should be left on until ocessuriser level can !

|
,

'

be maintained stable and reactor ecolant i9 !
system pressure '

10 i

maintained above the set point for the hich cressure injection!,

| .

II
'

i pump, wnich is apprcximately 1,600 pounds per square inc h . !
I |

12 That instruction and the cautionary note that is
i

,

13 - \

part of that emergency procedure was not followed by the operai4
t -

|I4|ter. In addition to that, to the best of my knowledge, in the|

I5 | training which he receivv'., he had been coached in observing
|4,

16 1 more than one variable in a situation of this sort and it is.

I

l ,' , particularly true where the performance of the level and the i

i

l
13 pressure might have looked strange to him. It was something,

f

19 ' that he hadn't seen or had not been specifically trained in
,

^0 I at the time when you shoult be locking for other scurces of-

21 I
- confirmatory information a id there were other sources available

>
1 2'-

to him. In fact, immediately adjacent to the pressuriser leve;r

a
,,

.2 -.

g are One r eacter ccolant system pressure indicators.
t

7 74
'': Knowing that those procedures were in extstence in

.:
* oc* '~

the contro. rocm and that, in face, those pr oc ed ur e s , *.ad thev.

?n/ R !)i ) (. J
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| :

D013 1j been followed, wculd have eliminated any concern expressed by ;
2i Mr. Dunn in his memorandum, is the basis en which I felt that

!
4

-

i

3 there was information available to the operator at the time ofi
t

1
4 the inc ident , which would have allowed him to arrive at the

:

5| conclusion that he should have kept the high pressure inject-

6 ion flew on.
.

7; CHAIRMAN KIME:TI: So, therefore, you feel that it |
|

3' was a transient in which the pressure became low and the j
l '

'
t

9i operators instead of concentrating on the pressuricer should
I

<

10 | have been reading the pressure and temperature indications in i
'

i

11 f the system and fran that know that the high pressure injection
'

i

i l12 system should be kept on.
|.
.

I3 ! MR. MAC MILLAN: I wouldn't say "instead of" . I
| \

14 ! think I wculd say "in addition to" . |
:

15 ' i

| CLIRMAN KZ CPI: In addition to. I accept that.
i

16 ! Specifically here, presumably the concern is that
:

17 without doing that there was a danger of a voiding of core and;
,

,

!

13 ; it should hcVe been a major concern of the cperators under
,

i

19 i these circumstances,
i

20 MR. MAC MI*LAN: Yes. *dith the pressure having

at"- | dropped to the range of 1,300 or 1,400 pounds per square inch,'
>

," , -.
; that is an abncrmal condie' ~ T and one which needs to be care-c
k e?3 fully assessed.
;
4

7 99* "' CHAIRMAN :CCTI: When we took testimony frcm the*
.

s -c
* ~~

operat0rs at TMI-2, their resp;nse was that they were greatly

-n

sub cvi
.
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0014 1, worried about the system going solid. You knew, that phrase
1

!

2I in terms of the pressuricer being filled up with water and
i ,

I i
I3: this was the reason why they throttled back. Do you feel thati

I
4; that is an incorrect consideration?

i

5| MR. MAC MILLAN: Well, I think that was not a valid ,

I

6|I consideration at a time when reactor ecolant system pressure
1

I
I

7 ! was in the 1,300 PSI cr lever range. The concern about going
1

3 solid in a pressuriner is a concern about the potential for |
!

l9j high pressure conditions developing in the reacter coolant
i

i I

10 | i

j system. And we certainly at that time in the accident did not'
i
.

I11 have a situation where high pressure in the reactor coolant
!

l''| system was a concern.
I
e

t

IJ } CHAIRMAN KEME2PI: Therefore, in effect, vou are
!

.

the major worry where there may be voiding |14 speaking here about
:i

15 | of core and would be fair to sav the operators were worrvinc.
f

.
I . ,

lo - about a relative miner thing of any damage that may cccur be- !
!

!

I7 - lcause of the system going solid.
[

I' MR. MAC MILLAN: I think that i- a fair asse ssment,
i

19 yes.

en ,
* * ' iCHAIRMAN KEMEPI- You stated that you felt the '

21 I

operaters had sufficient instructions en this and that may be
>

-

* 97-~ tr ue , Mr . MacMillan; wnat '

.
find very confusing is -- as I-

,3j happen to agree with your analysis -- why that-

was not clearT

1

3- to your ewn custcmer service department. I call ycur attent On; -

.

k* **
to Hearing EXiihit No. 5.

A n i, n .,
l' o

!
.
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CCl3 1j MR. MAC MILLAN: I am scrry.
;

2j CHAIRMAN KIMENY: Hearing Ixhibit No. 5. .
. ,

i

|3 I described precisely the conditions or that momeran-

|

4i dum and Dr. HaAlman, who is a nuclear engineering with a Ph.D.,

5 given exactly those circumstances worries about the system

6 going solid.

7 MR. MAC MILLAN: I think that the concern that was !
l
.

3| ra :ed by the service department personnel was not specifically
I '

9' related to an accident condition in which you had a small

to break or a small LCCA in the reactor coolant system. I believe
t

i

11 the concern that they had expressed was related to other kindsi
i

12 .| of transients or accident conditions such as a steam line break,
I '

13 | where, in fact, the reacter ccolant system was intact. And ggg
i

'

14 | under those circumstances where you could also get high pres- I

i

t15 | sure injection flew in the absence of a leak in the reactor a

i
i

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

17 j condition under which you could, in fact, have a condition c: i

I

18 | high pressure and a solid pressurizer. So, I believe that
i

' 9 ;1 they were locking at the recommended supplementary instructions1

'
,,

I

20 ! in the broadest context of other kinds of ocerating conditions
i

21 ! in which the operator might find himself and were raising the
>

1 22 i concern about in those other conditions, not the small break
i ,

v

23' conditien, but in those other conditions, would these instruc-?
2
;
I 24 tiens cause the Operators to do scmething that wculd be detri-
:

2 25 r. ental to the equipment. So, I believe that it is in that

it b, W,-



!

I 131 !
! !

0016 1 broade sense that they had raised their concerns about the
;

i

2i content of the supolementary instruction.
i

|
J

3 1,

1

I l

f

4 i.

I
>

E

!
e

6! .i
.

7i !
i !

,

3. !
l 8

9i |
| i
I :

10 | '

i l
i

n.
:
,

I |
1a ! !

| *

i i

| i

14 . i
r =

*

lb | i

,

i
16 i !

! i

17 I i

i
13

t

19 /
/

/ ,
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.
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s

1 CHAIPP.AN K MINY: Ecwever,:!r. iac!illan, we also
j

2 w.. e _ ..a . a s .i ...^. n v #--.. B & *.J a.....J .' .v. c e s v a_ s .a . .d. av. . .". a . 4n b.e e.a..1v, *.
. . . ,

... .

3 ! s ~e ac. e s c.' ' .. _= - .i d e.. , 4. .d - ..c c s .C s a .l .' w h. .i .". c .' !-
, . -w- o

,
,

,

i

*1 two kinds of accidents you .ay be or it .ay be very diffi-|,

the purpose of the Dunn suggestion,!5 cult to tell, and that was

6 that it is better to warn cperators to keep the hi'sh pressure

7 iniection system en rather -- even i f you take the dangers ofa

8 sc=e damage. .

I

9 '1.R . .".AC'i." I.AN - Ves, . ' .. c' a .- - .an d_ ..k.=, .=..d *i
-

.- . . .

I10 believe, bev.ond thatr that is the reascn why the coerating
. .

11 emergency instructicn for the small break in the reactor

12 coolant sv. stem specifically has the precaution in it that .vou.

'13 should continue the high pressure in4ection operation untils I

1.1 you can maintain a stable pressuri:er and reactor coolant
I

i
. . . _ . . .

I system c. ressure abcVe tne tr:.o co:.n :or actua *cn or ..nic.n. . . i

I
;

16 , p. essure in,iection of ac.croximately 1,600. I

i

.

'

i,

.i i
ii/. . ." c s e .= . e ~.N. o k. ey c e ' .i.~ a._=...e.a.a- w."..i .*. s .". u ' d i. . . -

! -

i. I.

is | " e ..c .a. .i . .- a d .i a.. ea.'y s-=ces c.# a.. ac-ide... "e.#..e 'c .i ..
--

. . . ..
,.

i

I
i -

19 43 . o. .n. * r. ., b ac.y .. k. 4 g.%. 3, .r o 3 3 u o.
4 4ac 4-, I* ,

i . u o v . - .; ..w... ,

= i

l
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i

l i

r.e arinC.
. .. . . . .. ti ..
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t >
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*

i

22 j w o. C a .m..m..e s . 4 m .e. 4 s . .. . , . , e e .w ., . ,. - . %. a w.n.Ce .6.a, %. 4 .~ h. y.ps.t 3 on a aw
4 . w. w . wr .w.a . . .. .i . w .. w w
#

I

k.

'','1, a *a. 4. .=. 4 o f,. . 4 e n. a ; g . m.rm.. , . e m.. o g a p. , 4 . a.b.a g .7 4 b g a e.. a,, m. .a..e. 4. .?4 . i a... . wi .. --.
-..

. ~g of.p ..
1
x
A

e'' '9 e .m ~k3***y %o mer54 4n
a~ j*s.'* %myp '*=D**4%A a b * -*d g 5 y*% y *h 4 -k4w *m m e m. *

2 . * * w . = * * * w w 4 * w a= * *'*** ' * ' " * * * ******f *** * - * * *

*

v
.

-Q W' }o. 1.m. M
4g

b..'m. m. g .7. .m. N. Q. .1.$
'

,
.

m3 S ,.3en, *,, g gi. 3w
'

.N m
S

.- . . . .m ..
s'% . pa ... . a. y

-

N * S Q . pe

. _ - L. ,

.



. .

j s= 4
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*JJ ,

I

1| indication that we have 'een warned. The reference succes:s |1 c
4

--

I
i

2 |'
- .~ c."m e- ~. 5 e . a. .# a..- a...c e s '-:- e s a- ..'.a- y c s s . b .i .' .4 . ": ""c va.-- . - ' ^#

-. - . . - - -

l
.

t3; 4..g .ge -m a .i .s 2 s e.. . u..o. .* O .1 4 .y -c e - p. 4 ..,u,c a . ... ww-- y . y w +- .. -,

t
,I

. . . . .

i

,| 3 spite C . Oncse tWO CaCtors in Onere, your us-
,

I

.| -me 3e../.4,e epa.- ..en ,
< n 4e. exye .s,|c..e c .: .ge ...e n1 7, 3-,. :w - , , , s

.
. v . - : .

6 wo u.' d ".o * *.. an s ~.. 4 . ' k.o s e .4 .. s * .- - ..' o n s "... . d .' .n' e d a.a. g a_ .-s o .#. . m

7j going solid have been explained to him.
||
r

i

3! '
a.".. a.i..y.v. s"m 3 3 es . 4 ..~ - . c ~- -k.=~- v ^ u . a.". a .' v, s .' s .4 s -

1 ~ a. ,e-

|

9 wro ne. , but is it conceivabla there mav have been a sc=ewhat ,

i
.

1Q C V e ." s .4 .*.."y .I .' .#.4e C' a *=" a.~* e.*.*s , .' .# - y
'-

2 e a C ". = s C. ' a ' .' .#.i a. d- 3s a*..
>

|
7; u.a ., .1.~.. = r. , ur.de.- ~.".e s e "s e v, a e - i .# .i - v .4 .- + ".~..s ~. a .c e s ,. -y w . n c . . . des~

|]$ ab o ga. * b.e e .# .# a. c *. a- a p. d C' e e 3 n ' . a n .d * a. n...A. e . 3 . , .d w h ,. ~ b. e '4 -
3% . - - . -. -

1

|
13 a. e.sec*.s would ' e c,.3 0.4 ..c, s o .' .i d , . . " . . = ~ . r"e...ays ..e a..'~wC.a,

- " " t. - 3 y ;i

i t.
'

ji .i .". ~..".e .".e a " C .# a.a. a C .4 " a .". w , '... 4 ~ h "w .h. a"< a. a .' .'o .4 .l a. C v^ .*. .# " s .' C .". 4.". l., .. -
!

,

;u - .

! i
i

l. their minds? I1s5

| I

I l
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< m
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l
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1

i

19 , nical dispute, i# you will, between kncwledgeable engineers
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i
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,

1

I| So I believe there was a 'ralid basis forthetechni-|
2j: I @cal dispute, and it tcck -- as I say, took some time to ;

I
.

l '

3, resolve that. I
I I

4 CFAIPlGli KE:CIY: Thank you. Governor Babbite?

5 CCM:CSSIONER BA3BITT: Mr. MacMillan, are you

6 f amiliar, generally, with the testi.cny that ycu gave to the

!

7i Udall cc=mittee? I believe that was in May of this year.
|

8i MR. MACMILLAN: Yes, I am generally familiar with
i -

9 that.

10 CC:GI.iSIONER 3A33ITT: Do you have a copy of that

f,11 with you?

i
12 i MR. MACMILLAN: :c, sir, I don't.

|
i

13 CCMMISSICNER SA33ITT: Just generally, as I recall,

14 ' ycu discussed before that ccm=ittee the events surrcunding '

|
,

15 the Davis-Sesse transient and your respense to it. Io you
i

I
16 recall that? |

1

|

f

17 ! MR. MACMILUll: I remember that that was a point of |
1

I i

18 discussion, yes.
{

19 | CCMMISSICNER BA3BITT: Now, at that time you were, '

20 I believe frc= your previous testimony here, aware of the Iunn-
,

t

i
21 s Taylor memorandum cf February 9 and the Hallman to Karrasch

|

I

> i

; 22 i memorandum of Augus: 3, 1373, is that correct?
'
-

,

j 23 MR. 'ACMILLA:i: This is at the time of the Tdall.

n
T,

4 testimony?7 9
x
:"
w

.$ w w s $. * .:.:, J . w ".4 .)s* * *3 5, r-a**qq
n.'% n .- =. m.. O. *a.,. a,,
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1

-3.c \
<

,

II MR. M A C'4 : ~ L A N : Yes, sir.
i
i

, i

2| CCMM*SSICNER EA3B*TT: Scw, f I could turn ycur :

,

'
'
,

i

! ,

!3; a . . e n ~- 4 . a. , a..d . wi'.' ~4" '-3-.e vcu' .n' a " '- c#v_ ^ " .a. a d. '-r., --v '.. v . --,. - i.

i

I
4 the Udall testimenv, .c a c. e 2 2 1 , in rescense to a cuestion abou. . .

5 your response to the Davis-Besse transient, you gave this

6 response: You said, "Mr. Chairman, the events that I have

7 described as cur response to Davis-Besse we felt were fully
S responsible for correcting that problem and assuring the
9 probability of its cccurring again was minimal."

|i
i

10 i Co vou recall tna testi=cny:
\

*

1' f MR. MACMILLAN: Yes.

,

l' C "'d'e. S S C"w. oA m a .-~. ~. .- .'o vou . ..es-'", "e .4e "a. "a-.r i^ *w- .
- -.

|

13 a e - ' c . .v. w a s ~- ~ " -.". .# " .' .d . . 'i~--3.h "-# .vcu .k.".cw.i ed e c # ~. .' . ^ s e- - - - - - , - ,'
I

14 e...c e , . a . ,- - . - - .

15 i MR. MACMILLAN: Well, let me respond in this wav. I

116 The events that I had described at the Udall hearing in One
'|

17 i i

l, 'revious pages of this
.

c testimony indicate the actions that I

i i

13 , we-a- -ake.. see c i .#. 4 - ' '----v w--.". a.s-ar-i- .."e .c.i.le -c-a a ad- -
--- -v -- -:- --

i
.

19 ! relief valve and the assessment of what had caused that valveI 1

,

I

20 |' to stick cpen, what =cdifications had been made in order to |

'.1 |' a s s "- - a "".a '.a - c -ad" e ".e - babi'*.v. ^# . " . = - .".=- en- !- - ---- e -. -- ev ,

n I
4=, '2' w. . 4 - k. o as a~ e s s ..e.7 - a'-^". w.".a ..'.e - ..'. $ ~. "n''s ' y^''--..~y a cs... , 3

' '

'. . -- . - y?
5
*

- -u .l a. c ..w.p - - m e 3 - 4 .,. g 4 -

. . k. a .~.k. 4.. ..b. 4 a v3ag g a. ~~~. --

-,b
- - es'- . -7 S. g , -- ve ....a, .v . v

.'
,

T
*
; 2* w %'s ..c- eo'"se -. u''s - v- s t "u'.'".a.,'- --- '- ' ' ~~^ ". . . ' - ---''' .e - a a a' ''' . - . . " . - -3 **.
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v
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i

|I I the ccadition of the equipment, whether or ct it might have
t

2 been damaged in that transient.

3 To that extent I felt -- and feel today -- that the !
4 actions that we took in that regard were responsible and

S reduced the probability of their having a stuck-cpen relief

6 valve situation develop ac.ain at Davis-Besse.

7 CCMMISSIONER EAB3:TT: Mr. :iacMillan, calling your

8 attention to the next paragraph of ycur testimony, in the

9 second sentence, referring to the Ckony inciden: and presum-

10 ably to Davis-Besse, you sav., vcu said at that time, "The
. .

11 actions that we took, the investigation we conducted, and the i
i
.

12 =cdifications in both the equipment and procedures were re-

13 spensive to the evidence that we had at the time about the

14 reliability of that valve."
i

l

I
IS ' And vcu sav that, "We had taken the ac.e.rceriate

|- .
.

16 action, not only at Okony but at the other units which incer-

I i

17 I parated that valve." Ncw, dcesn't that seem to suggest to the
! ,

!

I13 i, Udall committee that vou had taken all the acc. recirate action?
i,

. t.

,

,

19 MR. MAC'4:~I.AN: Well, let me cualifv chat ccmment. '

t

20 : can dig back in the testimony and try to find where we said ,
t
.

!

21 i, this, but the procedures tha: I was referrinc to there,- i

I
|*

t, 22 i Governor, were the c.rocedures for maintaininc. the O.ilet-
|
'

>
J

23 ' operated relief valve. A: the time of the Ckony ::: Occur-7 I

2 t

I
: as - a_ . . n e , en., mag-- e- -.u. e . , - .ra- .i . e , a .i.. _a -

-n,, ,
-

i :a a a.. .e . ~n . .o - --~. _ .2 .

e
v
*

3 ['-3)g ghE N h.P
* - - - - ~... e M. . N p M * e.t .< 3DS '

19

.i .m..p _-6 9 7 g- - .a .a ---------- , -u-
A warMmm WA --.m.-. . *e a a v-e n aa ~~ --- --
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I
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i

Ii
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,, .

y
.

wur c ,... ,,.4.s .4.,. , _0 . 4 g .w..e w .saa.- _.m.w . rye.,a. ,/ , .,. .e ,. _-- - . . 7 .. .. .
t
-

4
f

2i
j .~..C d .i .# .4 " ' .' C **. s .i.*. " " 0 .4 .- * * i.". * ~a."..'.". C e 7 . w C a d " ." a s .# ^ * ..b.e "7e ." .4 ^ A .4~ C,

**--. .4 . . . --- - w.
I

3i '

a e ./.4 .4 .,. y ,, 4 w ,, s e ,/3 ., .,. , S , a ,C.- ;,,, e .de w..

u v. p .,. , C o s . , ,. o. s ,. a. wi 2...w .. .w a . . . . . !
. --w. ..

i
a

4 7 Was s e ..3 4 a.' .i v. - a. .# e . . .4 ..g e o n *. . . a *.- ~. = s +. .i ..~ n "; .e u .
4 "

-
.

5 COMMISSIONER 3ABBI"'T: Notwithstanding that you

6 say, "The events that I described as our'respense to Davis-

!
7

1, Besse..."? Well, I think I make mv. .re in t . |
,

I

3 Cne cener cuestion, Mr. MacMillan. In vcur pre- !.

sIi ya.eA. s m a .e...e.. . c ..".e L'd = .' .' c - ..~...i . a a , v. c u - = .' e.- ~.^, v o u.--

m. -- . .
i

1

10 || c bjections 7.c the regulatory approach of the NRC, referring i
,

: I

I I |' to it as excess conservatism and unnecessary revisions. |
t

I

12 i Could you just c.enerally elucidate v. cur chilosenhy Of hcw the ;!. .

i
13 :i

.;p~ o g,, .1 a .o. s a.o.g . .r, .gs r- w w...a ycl1A. ~e e a , .a.Cy 4*. C ^ "m .' A- u"ew w '

.,. - .. .. w
I

i

1 4 !, " e * ~ e .- d ~.. a. , .# .- ..t vc"wr c.i.. c.# ".d a u '.- . .
.

. y
I |

e

15 l MR. :'.ACM:',* AN : Well, le: me make sure 'anderstand ;
i

16 c - n' a + +se .. = . e . .l.a a.- w e +, .ae a...
w ..w.e ~ = s .4 - .- ..w. a. c e n ,. m < . .ew.-

.a a - m
1
i

17 ! t'tese cc= cents. I believe those Were directed c the censid-
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I| registered with our other operating units, I tcck the pcs..tienj
,

n

\ and stated before the Nuclear Regula:Ory Commission, at the !

'
.

'
i

3| time the.v were deliberatinc. on the ccncinued oceration on the !,, .

I '

4 other units, that it was my judgment that, having taken those
5 corrective measures, that the nuclear plants could be operated

I
6 safelv and could centinue in operation. |^

l
7 Now,

.

the Regulatory Ccmmission required other changes
;

I I

8| be made, and these are a matter ci reccrd, as they applied '

i

!

9 specifically to each of the units, involving reliability of
i

10 ! auxiliary feedwater, changi:q the -- going to an automatic
i

\ i

II | shutdcwn cf the reactor on less of feedwater fica or turbine !
I I
I

I12 | trip, scme additional analyses and that sort of tning. >

13 We undertock those as reccmmended by the Regula:Ory

14 | Cc= mission and have subsequently satisfied their requirements
1
1

15 ;I
|

_4 .,. .k.a . - a. ya. % .d
. '

l
I

t ;

16 | COMMISSIONER BA3BICT: I was intending to invo.<e a
|

17 broader response frcm icu; that is, what would you advise
t

1

le, tnis Commission w;;h respect to ways in which the regula:Ory
m ,. . . .

t

19 | philosophy of the NRC could be changed to make it more 'aris- '

20 { factory frcm your perspective?
i

21 t MR. MACMILLAN: Well, that is an extremelv broad;
-

Ib

i 2 ' charter, and : am not sure that : an really prepared :0 maker
3

s-
23 that kind of an assessmen: or make specific recc=mendations7

=
1
8

i 24 in that regard.
e,

I
a 25 We are involved en a broad scale in the indus:r*f ,

An/ ^~1
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the process of doing that, are locking at the a.c.cr0.=riate i
4

)
r

I5 interface and interaction between the licensees, the utilities-
,

6 and their su; pliers, which would include the nuclaar steam
!

'
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10 i, course before we make any substantial recc=mendations relative |
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I

II| MR. MACM:*.LXI: Let me -- mav.be : could answer that i
! l,

o
.

'

questicr in several carts.
|

~
.

,

|
3 C m. .A, .,. S a C,,:.R u. .d.,. : Okay.

-

- a r a
I

i
,

4 MR. :GCMILLMI: In the early days and weeks felicw-

5 ing March 29, 1979, we were under very heavy pressure frca

6 =any media source. to speak out and indicate cur assessment

7 of the situation, what was done, whether we thought things

8 ! were right or wrong. ' hose were very dif ficult times for me,

9 cersonally, and for emple. vees of the ccmpany who felt that. .

10 there were misrepresentations, there were errors in fact that

11 were being published and transmitted by the media, and vet
. .

6

12 we felt that it was appropriate for us in that circumstance '

|

|13 to -- the word has been used, "stenewall it" with the media.
| 9i14 'j It retrospect, I think that was the ac.c.rocriate and.

',
1

15 the proper action for cur ccmpany under these circumstances. '

!

I

i i16 | And so, in a very personal sense, that was a time when it was
I
,

17 I a very difficult and very frustrating experience fer me and |
| '

l i

13 : for the employees of the ccmpany who were working their hearts!'
I i

19 ! cut, conscientiously, to bring the situation under centrol
i, i

l20 l and to take those actions which would assure the icng-tern ;
i

21 i reccvery of that unit. I

22 |
*

COMMISSIC:IER LE'4:5 : :!r. MacMillan, may jus: inter-1 '

r i:
s

23 r/ . cu because I would l'ke :: pursue that One point.7
_=
M
t

J 21 MR. :GCMILLA:i: Yes.
:
.

.! , e., .~ ~.r e .r - - C 'i_r'. . ..x.. .- . s=v, .".a v,e" ~e__=_
*

.20- ... -

*n/ ""7
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abroad by the media, that you fel: that it was not your role-

i

i

3 '

at tha: ti.ne o correct what you perceited to be misinforma-

4 tion. .ht I correct in interpreting you that way?
i

5'

6

|,

/ 1

|
1
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1
I
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|10
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'
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l

.A 1! fir . MAC CLLA:i: What I said was we had elected not '

'MI !

7/20/79 2 to be responsive to the inquiries of the press on a broad h'

? ape 8 !

l

3 scale, and in the process of doing that, recognize tha t there
I i

j were errors tha* were being reported and that because of the4

I
I5 policy we had %cided to adopt, we were not in a position
|
|6 to set the record straight.
|
|

1 '

7| COMMISSIOiER LIMIS: You didn' t consider it extremelj
i

f'

a | .s.7portant that the public got the right information at that |
I

!
9 time. !I

e

I

10 MR. MAC MILLXI: We had, as I said, decided that it i
<

11 was important for us to support the utility, that statements
' i

12 ta the press should come from the utility as a licensee, !
i
1

|
13 and subsequent to that , at the request of the :iRC, should !

: 9,

14 ,, come from the :iRC. And I would have to say to you I don' t r
'

!

15 think it would have been accroariate for us or heloful for
,

16 the general public if we had come for.eard and had conducted
i

i

|
17 a public debate of the pros and cons or the issues associated |

13| with "hree Mile Island. !|

,

19 , COMMISSIO iER LZWIS : Would you tell me what speci-
i ,

i
i20 i fically , in terms of your knowledge then, was misinfor ation? '

f

21 MR. MAC MILLA:l: Well, that covers again a verf

$ 22 broad scale.
t
3
*

m. . COMMISSIO TER LEWIS : Give us some examples.p
_=

!
;4 MR. MAC MILLXI: I can give you a few exampits. I

.

04T.e. Tie." w3*.d.i.".? d" e *. ale vis io.7 or.e eve.7i.7g a.7d b.avi.a.g.

/ -
W

|t u Q Le J
o
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t

LA 2 Ii an inte.rview shown on television. There was a man who lived
,

7 |

near the site who said he knew that something was wr ng on'
i

3 { the site. He could taste that metallic radiation. Now,
.

t

4 that isn't responsible news coverage. That is not presenting

5l the facts to the general public. The entire issue of the

6 gas bubble and the hydrogen -- potential for hydrogen

7| explosion,I think not entirely because of the media in this

8 | case, but by the combination of media and other news sources ,
!

.

;

9
fI believe presented a very distorted and incorrect represen-
,

10 tation of the situation. It was, one, a very serious and
,

i

IIi one, a somewhat frivolous, but still indicative of tne kinds
ii

! !
I ,

12! of concerns that we felt, as rasconsible ceocle in the L

I

13 | operation.

la COMMISSIONER LEWIS : The reason I'm pursuing this ,

i15 Mr. MacMillan, is that a lot of reporters did tr/ to get !

16 to your company to get more information. The recorters '

!
'

17 | themselves were very cor. fused, as wac the public. And yet
i
i i
l

13' v.ou sav. that vou verv consciously decided that even though i
\ . -

'

|

19 | all these things were being said that you knew were wrong,,

I
'

i

20 | you were not going to try to correct it. How do you per-
i
!

i

! !

!
21 ceive your respcnsibility in a situation like that to

>

; 22* clarifv, to give the correct information to the public?r -

!

5 23 Isn't dr.at high up on your list of priorities?
_=
;
I 24 MR. SC MILLA'I: I 2. ink i t 's importan t tha t the
_.

b. w 4 e og a m ee w awW 6 6 6

,
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<

t

LA 3 1i at Three Mile Island that the appropriate source of that i

i

2 information was either the utility or subsequently the NRC.
t

I3' COMMISSIONER LEWIS : And ' f they are wrong, you ;

4 didn ' t feel you had a responsibility to correct them?
5 MR. MAC MILLAN: Well, I think you would recogni::e

6 that there is no way for John MacMillan to addreas the press |

|7 | on a very specific issue of narrow -- a specific and narrow I
I

8 issue of incorrect information. When you get involved in

9 the interface and relationship with the press , you cannot i

10 circumscribe effectively the content of the press inquiry.
11 And we felt that, in that circumstance , the sour:es of

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

i
i

13i Now, we did feel compelled, as I indicated earlier, to , in

!14 the long term, af ter the situatien had had a chance to be !
I

i

|15i evaluated, to come forward and indicate our assessment of
| >

1e j the situation and give the media at tha t time a full and open
f
I

i17 , opportur_ity to ask whatever questions they migat have on
i

ii
'

la , any aspect of the inc.ident or its impact on 3&W. I

19 COMMISSIONER LEWI5 : You're speaking about the
<

I :

|20 i June 5 th news conference. '

i
i

21 ; MR. MAC MILLXI: Yes, ma'am. !
> <

$ 22 : COMMISSICNER LEWIS: Well, let's get to the June 5 th
! .
5 .

23 news conference. You didn ' t really of fer the information that
-

!
i 24 you were aware of the Dunn memorane;um, Am I corree 7
;

.I ,< MR. MAC MILI.XI: That'r crrrect. We did not..

r

!OG Lr ILiUG
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I'LA 4 volunteer dat information at the press rsn fe rence .
2

, - fCOMMISSIC:12R LEUIS: Mcw '.,ould 'cou characteri::e
i

i

3 that withholding of infor=ation, in hindsight , now that it's
i,

4 ! out in the open and we all know there is a Cunn memorandum? !
i
,

3 MR. MAC MILLA:i: I think I said earlier that the

6 objective of the press conference ' that we had se t, and I
t

7 think we had announced ecually to the press , was to review I

l
3 the events that took place at Three Mile Island and our

i

9 assessment of those events. That is what we did at the
;

10| June 5th press conference, and revealed the series of cir- j
1

,

II cumstances that took place there and our assessment of what |
1

12 ' we thought were the most significant of those circumstances. '
t

<

|

13 ! And I believe in the context of that objective, 4

as I tnink i

I

!14 I said earlier, che Cunn memoranda was irrelevant.
.

I

15 [ COMMISSIGNER LEWIS: Let's speak frankly ubcut it.
!

.

16 ' Your purpose rea ly was to put 3&W in the best ligh t possible ,
I

17 ! which is normally the way a corporation operates when it calls
i

i

la; a news conference. All right?

19 MR. MAC MI:J AN : I wouldn't object to th at .

20 Obviously that's one of de reasons to have a news conference,

21 yes.

>
22 , COMtISSIONER LEWIS : All right, fine. And had vou

*

e
5

-

J
23 revealed de fact tha t several engineers inside your company7

z
I
i 24 had forewarned that dis .<ind of ding could have happened,
_

O i =' '= "c"'' = = *''' 9"= ' "= ===9"=' '= *" * "= ' ' * * = = -

_

f'
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46 i
,

I
LA 5 I| I'm not blaming you for it. It's just a fact of life. Is ;

h2 that correct? '

i

3| MR. MAC MILLXI: Well, that, I think, i3 the
i

l

i

4 conclusion you have stated. I don't -- again, I think within |
|

5 the cantext of what we had set as the objective of that !
l

6 press conference, that we did, in fact, report the conditions
i
!7 that took place. And, again, I'll repeat, in recognition of j
i

3| the f act that there were emergency procedures in force in [
l

9 the control room and information available to the operators ,
i

i10 whien, had it been followed, would have eliminated any i

! '

11 |I concern of the type raised in the Dunn memorandum c: raised |

12 in the Michelson report, which was discussed at the press
,

13 conference, those concerns would no'. have been a valid '

I I
14 concern. !

:

15 . COMMISSIONER LEWIS : So you' re really dismissing
,

i

16 the validity of the Dunn memorandum. You didn ' t really think .

17 j that was particularly important. !
i

I

13 : MR. MAC MILLAN: I think what I said was it was
I

19 i not germane or relevant to the purposes of and the information
1

1

20 | that we were presenting at the press conference. |

21 . COMMISSICNER LEWIS : All n.ght, Mr. MacMillan, may
>
; 22 | I just move on to scmething else? How do you see the purpose
-

3

j 23 of your job? What is the chief priority of a man in your
;
i 24 position?
6

d 25 MR. ".AC MILLAN: Well, I guess I would state tha ;

~gen-
%UQ L*
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LA 6 I' in the following way. The purpcae of the Nuclear Pcwer -

2 ! Generation Division is to supply our cus tomers , in this case,
|

,

3 ! the utilities, with nuclear steam system equipment and 1:. _
l

4 fuel and the services that go with that ec.ui.oment, in order -
I

|

5 to allow them to generate safe, cle an , economical power for
6 their consumers, and that in the process of doing that, to

i

i

I7 ' generate a profit and a return on the inves tment of the
I ,

8|
e

;

stockholders in the company and to provide opportunity for |,

)

|

9! our employees to use their skills and capabilities in a !
l
: i
l !

t10 i meaningtul way to the betterment of our society.
1

)

11 | COMMISSIONER LEWIS: So, in effect, as the man at ii

i
i

I

12 j the tcp , you set the tone , the priorities for those branches '

1

'3 . of your division that cperate below you. Am I correct in
,

14 | saying that?
I
,

15 ' MR. MAC MILLAN: I accept that full responsibility, i
i
i

16iyes. '
t

!
!<

17 COMMISSIONER LEWIS : Okay. Would it be f air to !
i

i

la say that, given your sense that your first jcb is to make a
,

19 ; profit -- and nobody's criticicing that, we unders tand that's f

20 ' the purpose of it -- you would be more concerned with the !

>

21 availability than with safe ty?
,

n -

; 22 MR. MAC MILLAN- Absolutely not. Safety is a primarfr
=.

$ 23 concern in the nuc lear business and in specifically the busines:s
i
t

i 24 of the Nuclear Power Generation Division of Sabcock and Wilcox.
..

25 We have integrated the Concern for safe ty direct 1*y with the

ln/ ^rAi
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443 |
|LA 7 I de si gn . The individual engineer doing his design work must i
.

2 be fully aware and cognizant and sensitive to the safety of
3 the equipment that he is designing. And there is no separa-

d tion of design and safety. They are integral. And the

5 safety of the equipment that we supply is paramont, and we
6 generate -- I personally try to set a climate, establish an

7 environ =cnt within our division, not only in terms of our

3 internal relations, but in our external relations with our

9 customer, of an open environ =ent, encouraging engineers who
10 have safety concerns to register those, to express those, to
II have them addressed, and have them resolved. And so to state !

I

12 or insinuate that we would sacrifice safety in the interest

13 of profit is entirelv incorrect.
~

i e
14 ! COMMISSIONER LEWIS : Well, I understand that yeu're -

|

15 | making that statement now, Mr. MacMillan. But, you see, here i

i

i

16 i we have evidence of Mr. Kelly and Mr. Dunn writing a series

17 of memos 13 =enths before Three Mile Island. They were i
i
i

?S setting up a red flag an . saying here is something that is '

i

19| dangerous, that had Davis-Besse been at full pcwer, this !i

I i

20|couldhavebeenavery, very serious thing . And nothing f
i

ii
!21 1. happened. Your own people say these memoranda fell into the +

; 22 |> '

, crack. Is this a fluke , or does it ancicate that in thei

:
3 !
v

7 23 : way the syster works , the concern was more to, you knew,
2
;
i 24 let's get the equipment going, let's sell more equipment,
-

neee e e * * 4 e e . * '*=4 ** 6

f, (\ / " '' 1
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1j, implications of those memoranda.LA 8 .

. 1

! 1

2! MR. MAC MILLA;ir Nell, let me state very directly !

3 | and candidly, I think it 's regre ttable that more ti ;ely if

i |
|4 resolutien of what I consider to be a valid technical i

i
.

15 I difference or dispute between the parties you've talked with i

l
6 in these hearings , I think it's regrettable that wasn ' t !

-

' i

I7 !, resolved much more cuicklv and escalated to a conclusion 1.;d |
l I

i i

3' the appropriate action taken. '

;

i9i I beliere .nat the events that tock olace do !
, -

1!

i

10 ! incicate the opportunity within the organization for engineers
i

i i

!11 ' who have a safety cor.cern to raise those, to bring them to
i
i
I

12 ! the attention c f our licensing and safety people, and to '

!

13 < have action taken, which thev. felt had been taken. And there |
1

'

14 ! vere caissions in communication. There were assum7tions '

1

15i made that had no basis for being made, as to whether or not
i

i

16 | the problem had been resolved. There was a lot of time
i

.

17 | consumec in getting that issue resolved. I would have to
i
t

IS| say that I believe dhat one reason Ehat this particular
i

19, problem was not felt to be as urgent or pressing as in

20 hindsight it might appear to be is that there were existing

21 recommended operating procedures and emergency procedures
. .. .

1 22 wnsen covered this concern. And so it wasn't a case of no-
-

:
23 , information being available in the field. It was a case of7

2
i

i9 the recommendation that we reinforce those. I think that's4-

:
.

.I en tirely regre ttable .o<
~

/ 0.
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.
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I !
LA 9 ! I don't believe tha t there is evidence to indicate :

i

2 ! that the reason that this issue was not brought to a timely
|

3 ; resolution is because we were busy off selling additional
I

4| equipment. I believe there were genuine misunderstandings .
.

5 There were genuine gaps in communications. And I'm concerned

6 about that. I'm not proud of that performance on the part
,

7| of our organizatin. I've made that clear to my managers.

3k And you heard Dr. Roy earlier discuss scme of the things thati

i

9 he's doing to try to sharpen up our business operations in

10 that area.

ilI | COMMISSIONER LEWIS: Thank you,

i
12 CHAI3l4AN KEMEMY: Professor Pigford.

13 COMMISSIO:TER PIGFORD : Mr. MacMillan, dc you recall i

O
I4 on the date March 30, the information that was given out

I

15 from the Nuclear Regulatory Commission concerning the
i

16 e::istence of a hydrogen bubble that was growing in oxygen
I

17 , concentratien and would become possibly explosive? !

.

I

! i
-

18 i MR. MAC MILLAN: I have a general recollection of!

l i
1

19 ! that, yes. My time frame in the Three Mile Island accident !
i

20 sequence has scme milestones in it I would happen to be in I

21 Florida at the time Lce incident took place. I arrived,
,

J 22 || af ter some difficulty , in the office on Friday morning,
*

s i

V

23 | March 3 0 tn . I left at 3 : 00 on Monday morning, April 2nd, to2
1
1

1 24 go to the site and spend the next six weeks there. So I- ,

5 '

o .e .e 3egrents tha* I . e.meChe * . And I do ."eCall,".

*n7
%n p ?UQ LUJ
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LA 10 I in the thme frame from Friday, March 30th, through about

2} Sunday, April 1st, that concern being expressed about the i
.

I

3| noncondensable gas bubble , the hydrogen conte'n: of ; hat i

i
I

4 bubble , and the concern raised by the SEC of the possible |

5 | presence of oxygen, and therefore a concern of either
|

6 combustion or detonation.
I

7 CCMMISSICNER PIGFORD: Then my question will refer
i

3 either to your own personal knowledge at the time or the !

9 knowledge of the people or organization that you develeped |

10 since then. And we've learned frem your response to the
i11 Udall committee that a Mr. Nitty, who works for Mr. Roy, had, I
I,

12 | in f act, suco. lied, both to Met. Ed. and to NRC , data that i

i |

i13 { showed that, in fact, that bubble was not explosive or about I

i

I14 j to become explosive. And it appears now it that was , in i

I
15 fact, the correct information. Then, given that, that this i

|

16 information had been supplied by the pernon in your organi- ,

,

,

i

17 I :stion and it was in contradiction to what was being given '

13 apparently to the public, did anyone in your organization
!

19 -|
i

attempt to correct that information, that incorrect infor-
'

20 ,I
'

,

mation, that had come from NRC?
i:

i

|21 ,i MR. MAC MILLAN: Let me tell you, from mv. .cersonal
>

> l

1 22 ~ recollection, Professor Pigford, I had several discussions
,5

3 23 with Ocn Nitty regarding the hydrogen bubble and :ne potentiala
3_

; 24 for oxygen present in the reactor vessel. And Ocn Nitti was-
-

V

3 25 very strong in his conviction that the excess hydrogen level
@

fn- ,ma
lUO cu9
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1

LA 11 1 | and in the presence of the intense gamma field in that reactor

2 vessel, there just was no opportunity for any significan:
!,

J ! oxygen to be in the reactor vessel and therefore no need to
i

4 he concerned about the cotential inflammability or explosion 1

-
I
!

5 within the reactor vessel. |
|

6 I was -- I overheard, le t's say . I was no t a party , |

I

7 | but I did overhear a discussion bv. telec. hone between our ,

I
S technical people and the Nuclear Regulatory Commission per- I

i
!

9 sonnel, in which that point was made very forcefully. And

I10 I think there has been reported to me on occasions subsequent i
;

I,

11 | Oc that additional discussions , where we endeavored to bring |
1 !

12 | that conclusion to the -- and the supporting evidence to the
'

i
,

|13 attention of the Nuclear Regulatory Commission, in subse- ;

|14{quentdays, as they gathered more information from other '

,

I

15 sottrees . And I believe Ecger Matson has subsequently testi-
'
i

16 ! fied when he asked different questions, he then got answers
.

17 ! which agreed with the early position taken by con Nitti,
,

}

is ' that within the reactor vessel, there could not be suf fi-
t

19 ' cient oxygen to be of any concern as far as explosive.
,

20 !

21 i

>
1 22 !
r
3
' em
? Aw r

2
I
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$
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~

CO!'21ISSICNER PIGFORD: I am speaking of :' arch 30ua=
|

2 when the tension was rising and the NRC was making it known

3: they were greatly concerned about this explosiveness. Scw, yes.,

s
the record shows now that Mr. Nitti did indeed communicate his

5 results to Mr. Ncvak in NRC, but my point is, when it was
6 learned that tha NRC view of it was being given to the public,
7 was there any attempt by B&W cr, to your knowledge, Me tropolitan

3 | Edison to give the facts as you knew them on that day, March

9 30?

10 MR. MAC MILLAN: As far as I know, elere was no

'l' attempt by Babcock & Uilecx to make any public statement or
12 make any corrective statement to the public. I simply don't

I3 know whather Metropolitan Edison made an effort or not.
|I4 ! CCMMISSIONER PIGFORD: And the folicwing day, apparently,

15 as you say, it began to get resolved by NRC having tnen reassessec
16 the information.

I

1 '' ! MR. MAC MILLAN: My timeframe is not entirely clear

18 there, but it was in the period, certainly in the week rello'*

|19 March 30. I have forgotten exactly -- it seems to me that was ,

I
i20 still kind of an open issue at the time that I arrived at the !

I

21 site on "onday, and it wasn't until along ahcut Tuesday or
!

b

1 22 Mednesday when the -- I believe the press release that was
5 4

y

-7, 23 | issued bv. the Rec. ulatc rv. Commission read to the effect tha:
I ,

I 24 "There is an emerging technical consensus that tne preolem was
;

(g 25 : overstated by the Commission. "

"r/
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I CCliMISSIONER PIGFORD: Ncw, Did Mr. Centon of the

2 Nuclear Regulatory Commission request that B&W send someone

3 to the site to help GFU in carrying out the operation?

4 MR. MAC MILLAN: As far a.3 I know, he did not make

5 that request. I knew he did not make that request to me, and

6 as far as I knew, he did not make that request to others. We

7 were requested by our customer, Metropolitan Edison and GPU,

8 to bring people to the site to help support that vperation, and

9 in fact it was in response to a four o' clock in the morning

10 Sunday -- excuse me -- Monday morning phone call that I and

11 two others immediately were dispatched to the site in order to

12 head up a team of people at Three Mile Island to support en

13 the scene the ef forts of the utility r

14 CCliMISSICNER PIGFORD: Do you happen to know if the

15 utility made that request to you as a result of a request to

16 them by the Nuclear Regulatory Cor 'ssion?

17 MR. MAC MILLAS: I don't knew that .
1

i
'18 CHAIRMAN KEMEMY: Mr. Taylor?

19 CO!!MISSIONER TAYLOR: Mr. MacMillan, do you have a

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

21 MR. MAC MILLAN: Yes, sir, f
i ;

} 22 |
* '

CC!!h!SSIONER TAYLOR: Would you turn to page 37,;
5
v
7 23 ! please? ;
a
I |

1 24 ' MR. MAC MILLAN: Yes.
e

25 CCMMISSIONER TAYLOR: I would like to read the seconc h

_

iUO L. V /
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1

paragraph there. It says: "Of course, we don't knew what the

2
condition of the reactor core is. Currently the evidence is

.

3
, that the temperature of the cladding got very h6t. " And I
I

4| would like to focus on the next sentence: "The same evidence.

5
indicates that the .2ranium _ oxide fuel itself did not melt, and

6
so that we don't knew precisely what the configuration is, but

I
the evidence indicates there was significant core damage during

8I the process of this event, although no melting of the uranium

o

| fuel. "
' : Tow, I presume that the reason you made that state-

II
ment at the press conference was because you believed, or belie.ve

12 now, that the di::erence ,cetween a situation where t.ne :uel
-- -

I3 melted and didn't melt is important. Is that correct?

I# MR. MAC MILLA!I: Well, I think that the reason tne

15 statement was made was because there had been some speculation

16 as to whether or not there had been fuel melting, and I felt

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

I3 that time, which Dr. Roy reviewed with you earlier as to the

19 fission product content of -he reacto r coolant sys tem, reac cr

20 coolant samples, that there was no evidence of uranium oxide

21 core melting. j
i> .

|

{ 22 | There is clear evidence that the cladding got to a
;

Ia
,3 ' ve ry ho t

,

?4 temperature and exidi:ed substantially, may even have i
7 ,

>x

1 24 ! me;ted in sc=c cases.
|c .

= ,

M(d 4- COf"CSSICER TAYLOR: Sc is it correct then :nat One

!

?# 1 .

SUU '
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I basis for your statement was the data on which it was based

2 then was the measurements of the concentrations of samples of
3 various fission products in the core cooling water?

# MR. MAC MILLAN: Yes, sir.

5 COMMISSIONER TAYLOR: That was the basis for saying,

6 "We have no evidence for the melting of the fuel."

7 MR. MAC MILLAN: You probably know a good deal more

8 about this kind of thing than I do. I am told by our radio-

9 chemistry people that the content of the fission products in

10 the reactor coolant system and the relationship between various

11 isotopes of some of those fission products can give indication

12 as to whether those fission products were released from the

1' gap between the pellet and the cladding, or whether they may
la have diffused and migrated through a very high temperature liquid
15 or moltent fuel, and that by the relative concentrations of

16 those you can get a rough assessment as to whether or not the

17 temperatures of the fuel had approached or exceeded the melting

18 point.

19 COMMISSIONER TAYLOR: Is 1: your understanding that

20 there is a sharp change as one goes up to the temperature at
!

21 which the fuel actually melts , changes 1:s s tate -- that there;
y

[ 22 . is a sharp change in going from solid to liquid in te rms o f the!

l. |
23 .

7 j transport of these materials out of the fuel?
I
I 24 i MR. MAC MILLAN: You have already exceedec ' y tecnnical
:
=

mee a we e p w w e e a w 4 e e **e
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1

can get an answer to that question.

2
COMMISSIC:!ER TAYLCR: Nell, that is something than

3
we in the Connission are trying to get pinned down. New, I

4
would like to go a little bit further in the basis on which

<
*

you apparently quite confidently -- or certainly, as it reads --

6
were positively saying, "There was no melting of the fuel,"

7
were therc any calculations that you were aware of, whether i

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

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

10 MR. MAC MILLAM: I am not aware of any such calcula-

11 -

tiens.

12 COMMISSIONER TAYLOR: And you are not aware of any

I3 today, is that correct?

I4 MR. MAC MILLA:: That is correc-
I

i
]c 6

COMMISSIONER TAYLCR: Are you aware of the existence '

16 -

or a combination of irconium oxide and uranium utectic which

I7 melts at about 3,500 degrees Fahrenheit? I mean does that
,
,

II3 phrase, "utectic" and the sense that it does celt at icwer
|
t19 temperatures ring any bell?
|
|
420 MR. MAC MILLAI: I think that the firs t time I recall!
:
1

2I hearing about that .was when I believe you raised that question |
t

b t

| earlier in some of the hearings here with the !uclear Regulatory= ea
44; ;

5 i
v -

p 23' Commission. Prior to that, I was not aware of it.
-

I
I 24 CC"MISSIONER TAYLOR: Co vou happen to new whe ner':
w

25 . there are any people in your organization that are exanininga

.

iud C,V
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1
the consequences of the existence of thm- .te:.c, in terms of

h2
the nature as well as the extent of the core damage? Do you

know whether that is being looked at new at B&W, in other

4
words?

5 MR. M A C M I L L.L'I : I don ' t knew that.

6 CCliMISSICliER TAYLOR: This may sound like a question

l7 in semantics, but I am interested in your answer to the folicwing

8 question: Suppose it developed -- I might say as indicated in

9 a preliminary way by the only calculations that I have seen of

10 what happened to the core -- suppose it turned cut that s ubs tz c

II tial quantities of this utsctic formed -- remember, it is a

12 ccebinatic. of =irconium oxide and uranium oxide in the f ue l ---
I3 in a r.elted form, and by substantial quantities , let's say

OI4 more than a :en of uranien oxide -- suppose that that had

I5 become invol"ed in this process and had melted?

16 go,i would you answer the question then "Did any of I

1'' the fuel me; t?" Would yea answer it yes or no?
t

II8 |1R . MAC MILLA:I: I guess in the broadest sense, I j

i

19 would have to say if in fact that happaned, that a utectic in |
!

!

20 large quantity was formed, that that could be interpreted as |
|

2I a melt in the breacest sense; but it should be made very clear,|
>

.

I 22 I think, that that dces not necessarily indicate tnat the fuel'
5 | -

o ,

? 23 | temperatures approached the melting point cf uraniam oxide by
i t

{ 24 ; : self,
; i

25 CC". iISSIC::ER TAYLOR: Nell, suppose -hat tnere were g

ne nc;
I,t d 0 Li I

.
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1

indications from calculations and eventually some kind of

2
meas urecen t that in fact the fuel did approach the melting

.

3 point of uranium oxide, and also formed a large quantity -- by
s

large, ! cean tens or more -- of this melted utectic; would

5 that change your view in some qualitative way cf what you woula--

6 then say about the nature and extent of the core damage and
7

the danger to the public at the time when that liquid Raterial

8 and those high temperatures were reached, presumably, on March 2:3?
9 MR. MAC MILLAN: We11, I was, as I say, nct on tne

10 scene on March 28. I believe that the considerations and the

II deliberations that were taking place at that time, as : under-

12 .

stand them and as tP have been told to re since that time, I

I

I3 would not have been significantly different had the conclusion

I4 been that there might have been a utectic formed in sc=e sub-

15 s tan tial quan tity .

16 The main thrus*. of the operations at that time and *

i

I
17 in the week subsequent to that were directed toward establishin|g

|13 a stable cooling condition for the reactor core and being sure j
!19 :! that in consideration of other contingencies that migh develop!

i
1 I

20 I in the form of either a further equipment rallure or other |t

i
,

21 j less of support services, that we had appropr' ate means to |
> ! ,

* i: 22 ! maintain that cooling configuration in the core. !_

? i
.

7 23 CC:'.MISSICNER tai' LOR: Do you think that knowledge or,2
;
i 24 an estimate to the effect that quite a lot of the upper part
:
w

a 25g of the core had gene through this telting phase -- and by

jn/ ^ ''

iG0 Li
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I " melting," I mean changing from solid to liquid, whether in
2 conj unction with some other material or not, but becoming
3 liauid -- that in the act of doing that and then refree:ing

;

4 after coolant water came back into the core, might there have
S been any different considerations about the safety advisability
6 of methods for cooling the core, disposing of the waste heat
7 which, as I remember, were subject to quite a bit of discussion

8 during the tine before the utility choose the ;pecific cooling

9 method that is now being used -- do you think that knowledge of
10 a substantial amount of changing of phase of some substantial

'I upper part of the core might have affected that decision?

I2 MR. MAC MILLA'!: It would be my opinion it would

13 not have. I was personallv involved in the considerations and

O
-

la the deliberations with respect to what cooling mode should be
.

i

15 utilized. I was involved in the discussions of the concern !
!

I16 about recriticality due to sc le shif t or change in the configura-
|

17 tion of the reactor core, and we had to assume in that situaticn
'

|
18 that we had a core that had been substantially camagec in the

19 upper portion, very prchably that cladding in that region had
{
i
,

20 oxidized and even crumbled to dust in the form of circonium |
|
1

21 oxide, that very likely some of the uranium oxide pe2.lets had !
i

>
22 fallen down and been collected on the c. rid .clates , we had to {

*

,
5 e

v '

23 ' assume in the criticality calculations that we made the worst7
,1 ,

i i

i 24 i probability; that in fact tha t core would get toge ther in its '

e
w

} 2f , mo s t reactive configuration.
(|h

,

e, 7
f LiJ

m



9

!
-ci .

,-

t

I '

And we did have some evidenca, you may recall frca

2 the sequence of events in the weeks folicwing the incident
3 there, the accident there, that one of the reacecr ccolan:

4 pumo.s stoo. ped and our hearts skipoed, and the second .cumo was
,i

. . .

5 started and it came on and it ran, and in the subsequent hcurs

. i we deternined that there was in f act a shift in the pattern of

7 I

temperature ecming out of the reactor core as measured by the j

8 thermocouples in the core discharge regien, indicating certainly
9 a change in the ccol ant pattern ficw through the cere, and

10 perhaps even some rearrangement .chv. sically of the core 1 self. i
I
e

II

And so the assumption had to be made in the delibera7
12

!tions that we were involved in that the core was subj ect to
13 some reconfiguration and that we certainly wanted to nave tha
14 factor in mind when we came up with our final concl;sions.

i
!

15 i We didn't, for example, wan t to turn additional
|

16 pumps on because that could have caused scme other recistribut On

17 which might h'va Seen a less satisf actory cooling configuration
18 than we tad, and so 'e inclination was to leave tne core anu

19 the cooling configuration in a stable acde and Oct dis turb o r

20 try to discern.
I

21 I think you asked earlier about the possibility of
n
3 22 | trying to cull a control rod cut. There had been scce ccnsla-r -

3 I
u

23
-2 erstion of should we tr.e to get some reactiz :V. measuracen:

,

I'a- 24 ' o f that sort, and I would say it was very brief, .: was to
e
=

{g } 25 given very entensive considera icn, but one cf the conce rns was

CI J
h.:/4O} LALeevv
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1 again tne core con:1guration and the potentia _- :or rearrange-

- - -

- -

2 cent of e. hat core.

3 CC IIISSIONER TAYLOR: And what really is the main

4 source of concern in the rearrangement? Do you think there is

5 any possibility that in a rearrangement of any kind that it is

6 at all credible that the activity would go up substantially?
7 ;1R. MAC MILLAN: There is a possibility it would

8 go up, but I don't think it would go up to tne extent that

9 we would be concerned about it, because as Dr. Roy said, we
10 made criticality calculations, the NRC made criticality cal-

Il culations, aimed at determining the appropriate boron level

12 in the reactor coolant which, as you have indicated earlier,

13 is tne only real variable that we have to work with at this

9
I4 poin t in order to increase reactivity. And we did make the

15 conservative assumption there tha t the core would get in its
16 most reactive configuration, and we had to have enough boron

17 on there to handle that.

?E 10 18 COMMISSIONER TAYLOR: Well, in that case, why not

19 pull on the control rods and put it on a ramp and measure the
i

20 reactivity ? Why don' t you jus t go ahead and do that?
'

21 | 21R . MAC MILLAN: Well, I guess we wor.id want to .

4 22 |I balance the value of the information obtained from that: what
1> '

i

s t

U ,

,7 23i does 1: tell v.ou, what .vou do different if ./ou had made that ;i

1

I 24 measurement, as contrasted with being in a situation wnere you
e
w

2I ' knCw you have a Stable configuratiCU, a stable Cooling mode r
.

'< u y' ^c r
L i3
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I and that by very conservative calculation an ample margin of

2 s ubcriticality . It is a kind of don't-kick-the-sleeping-dog --!

3 CCMMISSICUER JA? LOR: Well, that kind of suggests that

4 you do have some questions about a change in the configuration

5 into a less controllable state. And I guess I would like to

6 knew whether it is your concern about ability to cool it, or

7 whe ther there is some residual concern about getting closer

3 to critical, or even to critical, even though that concern may

9 be very low; that you j ust don ' t want to j iggle it.

10 MR. MAC MILLAM: That is a gecd way to put it. We

II just don't want to jiggle it, and it is not --

12 CCMMISSIONER TAYLOR: I guess I am trying to find

13 out why not.
~

@ I4 MR. MAC MILLAN: It is not a concern about recritical-
|

15 ity because, as I said, we have made very conservative calcula-

16 tiens there, and that the boren concentrations that we have

f

17 feel ccmfortable with the degree of subcritical margin.

IS CC"MISSICNER TAYLOR: Mcw, I have Just anocher ques-

|

19 tien on the matter of temperatures. It may sound like trying !
|

|
'

20 to beat a dead horse. But let me tell you why I am concerned i

i I
i ,

21 | about the way I read your press conference in terms of your
,

r i

3 , i

_! 22 I statements about the core damage. And that is, the caly temp-;
5 i

$ 23 eratures that you referred to, I believe, were several pages

1

I 24 before, page 37, in which you said that the cladding temperatures
:
v

) 25 were between -- or, I guess, estimated Oc be -- be tween()

in! ,

bud L,J
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1
2 and 3,000 degrees Fahrenheit.

h2
MR. MAC MILLAN: Yes, sir.

3
COISIISSIONER TAYLOR: There are no other temperatures:

4
mentioned anywhere in the press conference. At that time, in

5
fact by April 15, there were already reports being circulated

6
around by NRC, calculations, perhaps scmewhat simple-minded,

7
but their effort to try to get some idea of what temperatures

8
were in fact reached. And if you looked at the temperature

9
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-

11
covered the longes t, and ask what would the temperature be at

12
the time when the core was recovered, those temperatures dcwn

I3 to about a foot are 5,000 degrees Fahrenheit.

;#
New, I have noticed, I have to say, that those curvest

i
l "a !are not quite connected with 5,000 degrees for some reascn i

16 or another; nhe extension of the curve stops, not because the

I7 ccre got recovered -- I don't know why they stop -- all I snow .
|

I8 | is that there are no temperatures indicated in any graphical
, ,
I I

l9 ! form above about 4,500 degrees. If one puts a ruler on it and
.

*0 '" extends it, one sees 5,000. '

1 .

I

a7,"
l Ncu, as many people have said, the melting point of

.

,

w |= a., i"'| | the fuel, not the utectic, is 5,200 and there is some uncerta nty
5 :

Y I

_?
-'3 ' in that.

1 i

a4 So as of April 15, one part of the of ficial commun y:'*
.

;

94

|||* "- was saying, "Ue think that if we take into accoun: :ne reactica,

.

r '
. L -) L,/
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energy of the :irconium and the water and say that was an
|

2
additional source of energy besides the decay heat, we calculate

3
temperatures that are so close to the melting temperature of

4
the uranium oxide that it is very hard for me to imagine anyone

5 with any confidence saying, 'We know it didn't = cit.'"
6

Sut in addition to that, those same calculations --

7
and I gatbar these are being borne out. by other people who are

8 doing the same thing -- say that at much icwer teccerature,
9

tha t is, 3,500 degrees -- I think there is much more assurance

10
daat those temperatures was reached -- there were tons of

11
utectic formed; how many, I think no one kncws. I believe the

12 lowest figure that correspends to the calculationa is one ton
I3 of uranium oxide involved in the utectic. But that, in fact,

I# really did melt.

1 "5 So I find it strange that early in June , the general
16 impression that not only nothing melted, but got newhere near
I7 melting, was -- I am not ques tioning that it wasn't in your f

1

13 i

mind at the c. ress conference, but inat it was in .your mind at '

|

I9|I a time when that was very distinctly not the impression on the ;|
!

|20 | cart of other c. eco. le that quite a lanc. time before that hac !,.
1

,

2 ,' 1 I

: cone to a quite different conclusion .
-

'>
a 97 ''

And I guess what I am concerned about new is the'-;
i
y

23 I
-? inte rnal coccunications of the people involved in the acciden:

,

I
- ,j ,4 4 . happened af ter the accident, after T:f!-2. There isand what
; i

(h 25 scrething m.issinc, if these dif ferences in opinien or in

in/ m<'''
%OO LiU
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1

conviction about what happened that are this large e: ist.

But I gather that as far as you are concerned, the

3
evidence of the fuel melt by any mechanism as a change from

4
solid to liquid, that that evidence is in the direction of

5
substantiating your statement, there was no fuel melt in the

6
TMI core. Is that correct?

7
MR. MAC MILI.AN: I ought to say that I am not aware

8
of these other calculations that you are talking about. I was

9
not aware of then at the time of the press conference. The

10
ccement that I made at the June 5 press conisrence was based

11
upon the radiochemical analysis of the reacecr coolant samples

12
that had been taken and the deduction from those and the

13
; isotopic content of those samples tnat did not indicate a
I14
presence of celting.

I
1 ~* I

Now, if subsequent analyses have in fact demonstrated

16
that is not the case, then I was in error, I am not familiar,

i

17 I i

with that. I stated the situation as I understocd it at tne j
13

time. I would reiterate, I don't believe that the knowledge,

19
of that possibility would have caused us to take any different

'O^
action in the response and recrvery operations at Three Mile i

91 '~

Island in terms of determining the appropriate cooling configuda-
> l
5 22
r tion for the ccre or in the calculation of the subcritical:
y

!

]' ' margin for the core in its most reactive configuration and thei
1 ,

7 24 I*
establishnent therefrom of the appropriate boron levels in tne

.

1 oc'* ^~
reactor coolant.

n r, (J
[)I

b, O 0
*

V
.
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1

COliMISSIONER TAYLOR: I u;.de rs tand . Thank you.

2
CHAIRMAN KE:1E:;Y: ?so more commissioners have asked

.

3
I for the ficor. Iby I just remind the Commission that several

s
of you urged us to save ample time for our executive session

5
this af ternoon. Commissioner McPherson was first.

6
CCl!MISSICNER MC PHERSON: Thank you, 21r . Chairman.

7
Mr. MacMillan, just to go back once again to the securing of

3
the high pressure injection system and the rules that were

9
out and available at that time.

10 Mr. Dunn's memorandum says about the Davis Besse

1I
incident: "The incident points out that we have not supplied

12 sufficient information to reactor operators in the area of

13 recovery f rom a loss of coolant accidents. "

14 Co you agree with sentence as of that time? Do you

15 think that was true as of February 1973?

i6 MR. MAC MILLAN: Well, I think that is what the
1

17
'

T.eco says; I think that is what Mr. Cunn felt -- 1
i

13 ColiMISSIO:iER MC PHERSON: I an asking you whetner

I9 ! you believe that.
I

'O '' MR. MAC MILLAN: At the time he wrot.e the meno , and
|

4I| the evidence of havine had those instructions in the field and *i,

, -

I !

b

[ 22| having had one circumstance where they were not followed, I I

A i

e

23 think I would have to agree, raised a question Of whether or?
a
I

f 24 not sufficient information had been supplied to the reactor
;

f operators. 300 then again, I would repea; that the recOCnended'

f( n -dO JoJ
cn
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1

procedures and the procedures in force at Three :lile Islanu
2

the time did have these precautions for the operators.at

3
CO!!MISSIONER MC PHERSCN: Nell, that sounds like

4
double-talk to me, frankly. You say that they were out there,

5
the procedures were in place, and yet you agree with Mr. Dunn

6 that we have not supplied sufficient information to reactor
7

operators in the area of recovery from loss of coolant acciden ts .

8 Which is which?
9

IIR. MAC :1ILLAN: Well, I think what I was trying to

10
say, !!r. !icPherson, is that I can understand how Mr. Dunn

II would feel on the basis of the analysis thac he had done, th ' '
12 supplementary information ought to be provided to the reactor
I3 operators. He in fact did issue suppler.entary information and ggg
I4 supplementary training for the reactor operators i.n the period !
15 following March 23, 1979.

16
CO!!MISSIONER MC PHERSON: Yes, Mr. Dunn's memorandum

I7 was written on February 9, 1978. The Davis Besse event took

IS place in September 77. And the supplementary information and

I9 instructions went out in April of '79, 19 months later.

"O' MR. :1AC MILLAN: Yes, sir.

2I CCt!MISSICUER MC PHERSCU: That, you said earlier, |
,>

9 4, t-

,was a regrettable delay. You also said that the Cunn memorandum7
s iu
, 23 ,i and the Mellv. recorandum coint cut that there is an c.o.cortunitv.t, .

.

{ 24 | for safety concerns to be raised within 3&W,
25 Cbviously, ha .*ing an opportunity to raise safety ,,

!

!

-ri

[< O b
V Is

v
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1

. concerns and havir , anybody listen to them or respond to
t,

2'! them are dif ferent things . They were in this situation. Many
l

3 1
! o f tho se , there has been testimony to the effect that many

4
of those on the distribution list of this ?.emorandum don' t

5
recall it at all. And apparently, as Commissioner McBride

6
said yesterday, that the large number of people on the distribution

7
list without any action line, without any responsibility being

8 imposed on any one of those persons in the bcdy memorandum
9

seems to have had the effect of causing everybody to think

10
that someone else was doing something about it.

11
So an opportunity to raise safety concerns is meaning-

12 less unless there is some action. You are a manager, and

13
you obviously knew that. What have you done since the 28 th

14
of March to improve the response side in addition to the

t *a i
| opportunity side of this equation?
|

16 I MR. MAC MILLAN: I would like to respond, first of
|

t ,' ;
I all, to the comment relative to the opportunity not beingi

13
a sufficient condition, that there has to be action taken in

19
the resolution of those. And as I have said, I think it is

'O '' regrettable that that resolution ecck as long as it did in this!
i j

21 ' particular case. '

j
>

2 ' ,I The coint that I was really t r v. i n c. to ge t at in
=
* ''
-;

. .
i

v
22

_? making that point was that there is no evidence that I know of
I
: 9'4 in the conversations, in the questions,.in the nquiries thatt

;

! oc* **
I have conducted, nor in the testimcny which have hearu

,97 -c-)
. QGU auL
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1

presented, to indicate that there was any intentional effort

to suppress or to discourage people from raising these concerns.

3i
But in fact, the environment is one in which our engineers

4
are encouraged to raise these concerns.

5
I think the thing that we need to do, and certainly

6
one of the lessons to be learned from this sequence o f events ,

7
is to sharpen up on the resolution of and the disposition of

8
the concerns that are raised.

9
And what I have asked Don Roy, our Engineering

10
Manager, to do is to evaluate the mechanism by which and the

11
procedures by which safety issues are raised and action is

i

12
taken either to resolve them or to dispose of them in a timely

13
fashion.

g
14

COMMISSICNER MC PEERSON: And have you given him a
,

15
deadline in which to respond to that?

16
MR. MAC MILLAN: I have not, and I think he needs to

17
have his people take a look to see what the magnitude of the

18 i

surgery may be in order to accomplish tha t before we set deadlines
i

19 ' :.o r tn.at.!

i

'O' COMMISSIONER MC PHERSCN: The point is not merely one
t

1

2I of chasticing your organization, Mr. MacMillan. You are a j,

> ! i

1
2''

! major supplier of nuclear pcwer generation sys tems ,
*

i

and there -

3 Iu

] 23! are a lot of these things around. There are other things besides
: i

2'' |' cperator incomprehension with respect*
to turning off :te concitions

; 4

h
5

in wnica the water ejection system should be turned off. There

_ ,o

f< v ,J )U
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1

are other things that doubtless are percolating in the sys tems ,

2
that have caused concern to other :Ir. Dunns and other Kell.ys.

3 | And my concern is thatj those memoranda are sitting around in

4
B&W and Westinghouse and Combustica Engineering and elsewhere

5
at various bureaucratic levels, while people attend to " higher

6
priority matters," even though this one has to do with the

7
potential of uncovering the core, which I assume is among the

/

3
highest priority matters; that they are sitting around and

9
not getting responded to; tha t there are no deadlines; nobody

10 has to do anything by a certain time.

11 Screene writes a memorandum in November of '77, five

lo
months later that is escalated by seteone else who writes two

'

I3
=ecoranda, six months later screone else with an action respons:i-

l''
! bility alcng the line writes back and says, "Well, we haven't

i

I3 done anything about that because there are a couple of concerns

16 that we don ' t think got resolved about going solid."

I7 Eight months later, there is finally action. Ch,
i

i

I3 in between, two guys met in the hallway and talked abcut it.

I9 Nineteen months altogethe-

1
:

20 | Ncw, there are probably other such things around, and
! !

2I | I don' t envy you the job cf trying to establish a system under
,

i
I,> <

, e. i"'; which these matters come up and get resolved, but I woulc surely
3
v

? '3 | think that it has get to involve,whatever you introduce has
i
t f

{ 24 get to involve deadlines and the impcsition of specific
;

25 responsibility en pecple to respond ec such things oy a certain

L.iud s u ,
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I period, get it resolved. If it is decided -- if it had been,

i

2 decided in this case, as you said in your press conference on |h
3 June 5, that those instructions had been given, tha t they were

4
adequate, that the operator simply didn't carry them out, if

5 you had decided that, so oc it. A repeated history of operato:

6 failure in this regard would suggest that you were wrong, you
7 would hav.. been wrong if you had decide 'nat, but nevertheless;

8 that would have been a fecision. To leave it in the f udge o f

9
bureaucracy is what ir really unacceptable in a field like this.

10 General Motort makes automobiles, doesn ' t make sure

II that everybody who drives them can drive them competently and
12 under emergency situations, but you are not in that ballgame.
I3 It is a very dif ferent one, clearly. And one really can't

OI4 have what you can almost describe as U.S. Government bureaucratic

l *' methods within your kind of enterprise.

16 Thank you.

17

13
!
|
|
1

19 '

!

i

20 | -

t
|

'

-

i
i ie)4

i

b

! 22 I'
1

ir

f '

7 23 , ;

I '

i 24
~
.

w

d
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col 1| CHAIRMAN KEE TI: Do you wish to respond, Mr.

A. - ,
i .

a

-20-79 2 MacMillan?
2pe 11

3, MR. MAC MILLAN: I respect your concerns. I share
,

4 your concern in man, areas. I believe I said so the other I
:
i

5 | day that I am not proud of the performance on this s=ecific |

i ;

!
6 issue. I don't have evidence that there are large numbers of

i

7: other issues that remain unresolved, buc I think it is incum-
i .

!

3 | bent upon me, as the responsible manager of the division, to |
I .

9 I t

i assure mYself that we have instituted a s.ystem bv which these
-

,
I
I I

.

10 { issues can be addressed forthright 1 ' and in a timely way. I

|

II
I always worry a little bit about arbitrary deadline' ,s

12 ! I
.

which have no relationship to the character of the problem ner i

tI3 | '

j the magnitude of the work that may be required to r esolve it '

a

l~'! because sometimes those just
,

'

are not e f f ect ive in accomolish-
'' ing the objective. I am sensitive to your concern tgaat there

r g

,

i

16 , need to be established some guidelines by which we can performi
', ,

, <

I7' in resolving these and I knew, as a fact, that Mr. Taylor, who.

I3
is in charge of licensing and who testified earlier in the

,

1; '

i pr oce ec. ings , has set for him el: and for his pecple the timely
,g , i' resolution and some targets for acccmplishing the resolutioni

91 ,
of preliminary safety cencarns that are raised from wherever

-
>

>
a 9"

"1 they cccur in the organization.
5 r

1

_? ' '1 And we do need to sharpen up, as I ind icated earlier ,
t

m'a
S in the timely resciution of these issues.
":
- 2 ~5g *

CHAIRMAN KEE:Ti: Gcverner Petersen.

fnfruO aoJ
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1 i, CCMMISSICTER PETERSCN: Thank you, Mr C ha irman . i

2 Mr. MacMillan, a few minutes ago you pointed out
I
i

i

3| that during the cooling c: the reacter that the ficw of water
i

I

from one of the ccolant pumps conceivably because of shifting4

5 of debris in the reactor core that blocked the ficor water and
6 your heart skipped. What did you envision might happen that
7 caused your heart to skip?

I

3! MK. MAC MILLAN: Let me first correct the sequence
t

9 of events. The reactor ccolant -- this is new about -- I I
i

t

10 don't remember exactly -- about two weeks after the accident.
Il

The reactor coolant pump did not quit because of some blockagej
<

12 j in the core. The reactor coolant quit because of an interleck| ,

i

!
13 that had been -- that had trioped the reactor ccolant cump off!

|
|

14{theline. The second pump was put on the line and subsequent '
i

,

15 to the second pump being put on the line, we ocserve a enange
i16 i in the cooling pattern in the reactor core, which we know is '

\
I7, ,'

! at least a cause of a change in the fitw pattern througt. the ||
! '

I3 core and, perhaps, an indication of scme change in the gecmetry
l9 .

.

of the fuel within the core.
'

'
,.

'O '' I do say, my heart skipped, because we had gone !

'l'' through rather extensive contingency planning. What happens
,

>
. ,,

" if we lose that reactor ccolant pump? And we had a sequence
3,

23
? of steps outlined i.n the contrc'. recm in force in that even:
'
s

f 24 that th at cccurred. And the fir s t tning to do was to turn en
;
.
? ,e
* '~

the other pump and that fir st step was taken and that first

av|6n!oo
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1 ,.. -
, ~<= !
,

!C03 1| step retolved the problem. I say my heart skipped frcm the
i

e, standpo int that when you are in a verv stable cooling config- |~

! i

\
-

i

3' uration and .vou like to sta.v ric,nt chere. And wnen scme t h i'n gI

i
1

i ,

happens to make that change, then at sheets the adrenalin into4 ,

5j your system and you say, okay, we have to hop on that. We
i
i t

6I have to find out what is happening. Let 's make sure that the >

7, precedures that we had outlined in the contingency plans that
> 1

3 | we had cutlined were in force. Did they wctk cr didn ' t they :
i

I

9 work and, as I say, in this case, the plans had been laid out.!
{10 They had been impicmented and they had been successful. '

I
l i11
1 CCMMISSIONIR PETE;SCN. it is not verv. often we say ii

i
i12 i our hearts skip becauce of sc=e little -haag * in a care:ully

t
'

13 | laid plan. What if t ie circulation of the water couldn't i

cemet

9 ,

I ,

ila| out? What if you dici.'' get circulation of water? What kind '

:

15 i of a croblem would have resulted? I
'

i

f

16 , MR. MAC hiLLA21: Well, we had a sequence laid cut !

i
i

17| at that time and I am not sure that I can ent irely recite it
t

|

13 ; at this time, but --

|

19 | CCMMISSICNER PETERSCN: What if -- recardless of
i

20 ! what sequence you used -- 7ou couldn't get the water ficwi

.I started?'

*

[ 22 MR. MAC MILLAN: If we could not have gotten anya_
'

n37 reacter ecolant cum.'s r ann ine. , the n. ext stec in the contincency
-

.

s .
.

s

1* $4

'lan -as to initiate high pr e s sur e injection ficw and to ccci- c
;
.

hk' ' '" the core by the cu= ping of high pressure injection in to the

fn/ 'nG/UO JvU



176 |
IC4 1 reactor system in providing cooling frcm what amounts to an

|

i

2{! alternate source of water. ! h
i

f

!3 If that had not been successful, we had precedures
|

j

4 laid out to go in natural circulation cooling. Just let the

5 tc.armal ef fects of the water heating up in the core and being '
6 cooled in the steam generaters provide the cooling mechanism.

7 And, in fact, that is the condition of the eccling which we
I !

8j are presently operating in, which the unit is operating in,
I

9 at Three Mile Island.

10 So, there were other ways in which to get that core
g

i
11 cooled in that period. i

;

i

I2 CCMMISSIONER PETERSCN- U2tural circulation wouldn 't hav
I.13 done the job, would it? I

| |I4 MR. MAC MILLAN: Oh, yes, sir. It would have.
,

15 4

COMMISSICNIR PETERSCN: Why didn't you use that in '

1

16 the fir st place then? I
,

i

17 MR. MAC MILLAN: Because we felt that we had a
13 | '

! better cooling configuration by using the forced circulation
I

1,

I9|ofthereactorcoc1. ant pamp.
i

^0'
! CO.d.MISSIONZR PETERSCN: So, really you weren ' t

'
!

,I !
, concerned during this period. Your heart didn't have to skip.

'

>
a *9 4'- MR. MAC MILLAN: Well, maybe I cverstated it. Any-
3
' ,

f3 time you are involved in an cperation of that sort and you
's

j- ,,' get some unusual perturbation, it 's a source of adrenalin.
;

-.e sys*em. We "7ad *-.h e l igP.*w s -7 0 cu** CC ' P. e *~a.ler one. .
. ..

406 -c9sa



,

' '
, - .

, *// '
.

!0C5 1| night and there were about six of us on the staff sittinc
i

2| around and I have never seen st< people get up so fast and
i

,

I

3, head for the door to see whether the lights had gone out on |
1

1
4 the island. And I have just got to tell you that that is a

l

I5 situation that stimulates your adrenal.in and it is that sense --

a
t

|

6 not from the standpoint that that represents a condition where!
i

I7I we would be approaching an^v unsafe condition. !

!
t

, :

8! CHAIRMAN KZMElTI: The final questioning vill be by l
:

|
.

9 ! Dr. Marks. {l
i

10 CCMMISSICNI' MARKS: I would like totryandexplore|
i

11 | with vou what ma.y be considered a sort of basic, c. h ilo s o ph ical {'.
1

I
,

i
i12 position of the ccmpany with recard to its accroach to the !I

i
i13 sellin9 of these reactors. And this relates to .vour trainingI

||h 14 of operators.
I '

15 ! What it your sense of responsibility with regard to
!

I

f

16 | selling a reactor .d making sure that your custcmer has oper-.
>

I

17 ators who are adequately trained to operate that reactor?
i

|

'S | MR. MAC MILLAN: Well, I chink that I ought to re-
'

19 spend to that by fLrst indicating the way in which operator, -

20 ! training is developed. The utility has a prime responsibility!

21 . fer identifying the operators, the candidates te c.o throuc.h
,

*
, - -

p" the program to qualify for their license. The utility has a
5
-

.,

? "3 responsibility for developing the program of training, which
.
(

I 24 normall.y with a new ocerator and a new un it is about a two-
v

! ne* '- year training prcgram. We offer a scectrum of training programs
@

L.- (G O
~

0A ..
ids

.
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i
C6 1 from which the utility can select portions that they may want

,

2 to have us perform of that total training prcgram. ggg
,

3 The training program is reviewed by the utility withi
i i

I'

4| the Nuclear Regulatory Commission and at the conclusion of the!
!

5| training program, the operators are licensed by the Nuclear

6 Regulatory Commission. Our responsibility , fir st of all, con-

7 tractually, is to perfi.rm che training, which we and the util !
i
,

i ity have agreed represents the scope of training which wi21 be|3 !
i

t

I9! provided for the operators and, in the case of Three Mile
|
|
i

10 Island 2, that represented about two months of simulater train-
|

11 i ing at our facility in Lynchburg. |
.,

i
i

12 ; The remaining training in the roughly two-year pro '

13 gram is provided by other people. he certify to the utility
,

|

14{at the conclusion of the segment of the training that we have
i
,

15 i responsiblity for that the operators have successfully completed
i

l
i
-

1

13 , that training and that they have met the requirements of the i
t

i

i 1

!7 training progran as we determine by an examination that we give
3

!

13 the operators at the end of that segment of the training pro-

19 > gram. So, in the str icte st contractual sense, that is the

20 extent of the contractual obligation.
,

21 ! the process of working with the utility who is
>

[22 buying a new unit, we do get involved in the d '.scussion of h is.
:
- --

?
'd total traiaing program and how our portion or the portion that

24 we are going to put in dovetai with the balance of the cro-
i

'

? u* ~ gram. I would say in most cases having a pretty : lear

406
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U9 '

!

CC7 1, understanding of what the total content of that program is. '>

!

2' The ultimata licensing and certification of the I

.

3 operator for the operation of tne unit is the responsibility -

i
i

i4 c: the Regulatory Commission. O ur involvement is to conduct ;
i

5 f that training which we have the capability to conduct and to
j

6 certify that the operators selected by the utility have suc-
|

7 cessfully concluded or completed that traininc program. ||

I
,

i

3 i. CCMMISSICNER MARKS: Well, I must admit I am troubled
'

I9 ) by your answer because I don 't -- I will tell you what my pro-'
| '

i

10 i
l. blem is. You, in your press conference, without going into '

I

11 i details, identified the fact that of the st< s ign ificant fac I

,

j

12 ! tors involved in the Three Mile Island accident, five involved'
i

13 | the operator.
,

la MR. MAC MILLAN: Yes, sir.
,

,

IS ! CCMMISSICNER MARKS: E arlie r , when you, in your re- ;
b

t
'

i6 | sponse to the issue of safety, you placed great emphasis on
i

i

17 I the fact that your engineers are very safety oriented in the '

i
I

9

3 production of your equipment. B ut the weak link in the chain
l9 | seems to be the ocerators and, I c.uess, from the Commission's.

0 '

point of view, I would like to know whether you are sa t is fied. i

-,
4' with the B&W's role in the cverall responsibility for onorattr,

t -,
; -- tra in ing . Because car ~ tinly this accident, regardless of what
=.
"

-? ,'" its actual cause was reflects on B&W and it seems :o me that
,

a

: a '.! if it is, in fact, operator training that is a ma;or contr;-
'

;
.

$k
* '~

butor to this dCeident and possibly Other3 this ".as to be 3.*

*r . I

0| 0
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J30 |
CC3 1, upfront concern and an upfront sense of tesponsibility equal |

;

2 to, certainly, your acknowledged sense oc responsibility with , |h
I

!3 | regards to the safety of the equipment. !
l

4' MR. MAC MILLAN: I would agree witn you. I think

5 one of the lessons learned -- I would agree with you to this
6 extent. I think one of the significant lessons learned from

7 our viewpoint as the supplier of the equipment for Three Mile
3 Island is the necessity for a closer coupling between the

1

9 designer of the equipment, the organization that providen the |
10 | training of the operatcr s and the operation of the unit. So,

II that the designer can put into a form that can be utilized by
12 the training organization to give the operating personnel --

3

I3 i

the people who are going to run the plant -- the concept of the
I# !design and how it shculd be operated in a safe fashion and then

i
1*5 to get those operators trainec in place with the appropriate :

I !ID accessable precedures and informat.on to allcw them to run that
I7 Iplant with the same kind of a vision of what is important, in

;

i

13 | terms of that plant's operation, that the designer had at the '

,

i ,

19 | beginning.
i

So, I believe that there is a necessity for a

'O I i
'

closer coupling, a closer working relationship between the '
i

t,,3

' ! designer, the training organiration and the ocerating crgani-
* >

1 22 |
r sation.
5 i

"
m

f '3 CCMMISSICNER MARKS: But tne way it sounds ec me Scw,i
; n.

I, '' Mr. MacMillan, is that 3&W really has delegated the responsi-
} 25

bility fer assuring adequacy of Ocerater training to a ecmbination

;- .

I,; D /u0 Ja -' ,
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CC9
1 of the customer and the NRC. '

| |
|

9 i MR. MAC MILLAN: The total trainin. .c r o c. r a m - - .

0+ ;1

i '

3I CCMMISSIONER MARKS: In other words you don 't make
!

I

! i

|

4i a primary determination when you decide to sell your equipment!

,c that the customer ha s t' capability of really training the

16 operators to the very best ability to run that equipment,
|

7 which you are selling them, safely.

3| MR. MAC MILLAN: At the time that we sell equipment !;

!

l9 we do not make that kind of an assessment. I think we make |
I

{10 .! the presumption and I think that it is valid that the utility
I

l

11 f has the capability of formulating tra ining for their coerators|
!

l

12 j and gettir.g that training successfully accomplished so that !

|
'

13 the units can be safely operated. Eut that is not any kind ef;i

14 i a formal assessment that takes place at the time that we would.
I

.'

(15 i offer a nuclear steam system to a utiliev.
Il

| t

16 j The prime responsibility in the nuclear business
i

i

17 { and -- although not legally spelled out, I suppose -- the prime;
!,.-

resconsibility for the operation of the unit is a utility re-so
i

19 : s ponsib ility . The operators are utility personnel. The
i 6

20 training program for those operators to assure their competence
:

*1
to run those units is a utility responsibility. There is a

e

,,I>
. '
; NRC responsibility for licensing and the axamination of those--

;
.

5 23 acerators and that is the basic framework within which thea -

I 24 nuclear ind ustry o =. er a te s in this country todav. . And we.

:
*

74_

operate.
= -- --

[n/
~

.UO s i .
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Doll 1i CCMMISSICNER MARKS: Oc you agree with that? '

:
i I

2! MR. MAC MILLAN: I think the coera: Inc resconsibility 4h
i

i

3 must be with the operating ccmpany. There isn't any way for ;
,

i

|Babcock & Wilecx or any of the other reactor suppliers to i
4

5 assume that responsibility. It must be managed by the opera-

6 ting utility.
i
|

7 CHAIRMAN ICME:3Y: Thank you Mr. AacMillan. The

8 witness is excused. 1
,

i

19 This ccmpletes this session of open hearings. The !

|10 Ccmmission will go into executive session this afternoon to '

I

i determine the calling of future witnesses under subpoena. We
f11
!

!

12 will be announcing our schedule of open hearings early next I

13 , week.

I

14 ! As ycu know, we have a' ready announced that they
| ;

'

15 I will occur during the fir st three days of August. The exacti

I

16 schedule depends on what the Commission determines this after L i

t
I

:7 t noon on the number of witnesses to be called. It

!

I3 '
May I request frcm the Commissioners -- since I knew:

1
i,

19 , a number of you have to leave by 5 o'cicek today -- that I

we i
i

10 ; shculd start our executive session this afterncon no later than
!

21 ! 2:15, so that we may complete by 5 o' clock.
>
- , ,
;" These open hearings are concluded.
*
.

9m
? '" (Thereupon, the hearing was adjourned at 1:30 P. M.i
e

: , ' . '

t on July 20, 1979.)'

,-

_
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