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Committee on Interior and Insular Affairs,

1.

7;4

! Washington, D. C.
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.; 9j The committee met at 10:10 a.m. in room 1324, Longworth -
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1

; 10 ;
House Office Building, the Honorable James Weaver presiding.
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12 | Cheney.;
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i

'J 1! Representative Weaver. The Task Force will come c crder,-) i?
I

;

2;' and we continue our inc.uirv into the facts as to what hat.tened
'

|i

. .

3|' at Three Mile Island beginning on March 28th, 1979. And we
,

i
, .

4'|
are very pleased to have two very fine people with us today.

i

5: And would you please identify yourselves. And you've got a ,
I

:
.

6| recorder here. We will take it dcwn. Con't let that worry
'

i
I. -

7: you. But we want some record of the questions and answers.
.

3 So if you would, just identify yo'rselves, who you are,
,
'

e

9 where you work, and what you were doing en -- as I say, it
, .

10 | sounds like Perry Mason -- what were you doing en the night of I .

,

i I
i

11 | March 28th?

12 Would vou clease start? '

(]-
-

( 13 Mr. Frederick. My name is Ed Frederick. I am a centrol '

i

14 | rocm c.oerator for Metropolitan Edison Comoany at Three Mile
.

I i

15 : Island Unit 2. I was the control roem operator on duty when
'

t
!i

16 'I the accident cccurred.
t

! '
i

17 Representative Weaver. What is a centrol reem ocerater? :
- ,

t
.

15 | Mr. Frederick. A control rocm cperator is a licensed ;
,

! '

19 ! oerson, licensed b.v the NRC, who is desi~vnated to c.oerate the
j -

,

t

20 ; controls cf a n" 'aa- pcwer plant, :cr unich he is qualified,
i ;
.

21 and no one else is allowed to touch the centrols unless he is
6

I

22 ' . licensed.
i
i

23 Re resentative Weaver. Turn these knobs?() '

..

24 ! Mr. Frederick. Tcuch the switches or in any wav manipu-x - -..,.pwee nnomn. m:. < -

25 ' late the cent cis tha cculd in scre way affecc the state of
,

I
i
.

4
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.

1 the reactor. -r

' k_3
-.

/
i

Representative Weaver. On one shift how many control rocm
2

I
I

i operators are there?
3|

t

4| Mr. Frederick. On our shift there are two control reca -

|
1 .

5| operators licensed with reactor operator licenses. There is
c

l
,

'

6 a foreman and a superviser, each with senior reactor operator j
,

i

!I

! licenses. So four licenses total, plus seven cperators that ,

7;
1
i are not licensed, that operate the auxiliary scuipment in the

S

|'

i
9 other buildings,

t

i
10 ' Representative Weaver. I see.

11 Would you identify yourself, sir? |
1 !
:

12 ~ Mr. Faust. My name is Craig Faust. I tco werk for j
fs ,

t) .

I'- t

( 13 | Metropolitan Edison Company. I am licensed on Unit 2. I am i

l
14 j also a control recm cperator.

!

l.

15 Representative Weaver. Would you becin bv just simply
4 ,

!
16 , telling us what happened. I mean, you were standing around

i
I

~

17 L having a cup of coffee or watching the gaugas. What was the ,
,

i

la . first thing that happened? l
i |,

19 | Ey the way, how many times have you been interviewed now
,

I
t

20 so far en this? ;

i
!

!

21 : Mr. Frederick. Several: The NRC, the General Public ii

ii e

22 ' Utility, Metropolitan Edison. ! )

L '

.
23 J Mr. Faust. Just e.cce.le we knew. !

I/,\ ,

s '/
24 ' Mr. Frederick. The President's Ccemission yesterday.'

o.sw.ro m emne,s. :re. ,

25, Mostly with the NRC. I think we have had several individual
!
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4
'a ' 3 '

.

t

.G .1 interviews with them.-

'\ ) 1~

2 Representative Weaver. How long did the interview with *

'

3 the NRC take?
f

^

4 Mr. Frederick. They last anywhere between one and three

5 hours.;

6 || Representative Weaver. Now, would you mind just starH.ng
|

1 f

out. Just tell us, if you can remember, what you were doing. |

-7 |
8 Mr. Faust. Well, first of all, we just have to set up |

9 -that we were just doing routine things at that time as far as |
.

|
|

10 ' operation of the plant goes. I myself am known as the switching'

II ar., tagging CRO that night. What it amounts to is I take the
1

-

readings that are invol'ed throughout the shift during the12 ' v

I 13 night, and also perform any surveillance, surveillances that

14 are needed to be done on the plant, as well as, if.there is
.

| 15 tagging orders that are to be written up by people needing to

16 work en pieces of equipment-that are taken out of service, in g
i
'

I7 other words, tagged out by isolating ecmponents and hanging

.18 tags, depending upon the nature of what they're doing,-to

19 perform the jcb and: protect them from having any. damage to1 ,
-

,

| equipment or themselves by inadvertently cperating the equip-
~

20
,

|j21 ment.

22 I was at that time,'just a little bit before 4:00, I was
t,

!

23 finishing upnen readings-en our main turbine generator and
(') '.

t

~

j,

.
_

. ;

'1

' ' - 24 '' -aturning to the: desk that I normally operate frem in this- .

t=- w e .i a.o.,m s, w e.- . 1

1

i-43 capacity.' ,j
i

I
;

_ . _ . . , . . _ , . ,.- .- _. . , _ , , , - - - . , , , , . - ~ . _ . - .
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;

|

1 Representative Weaver. This desk is right in the centrol
< - ,r,3
r \..) |

2 -room?

* 3 Mr. Faust. It'is right in the control recm. My desk

4, faces -- I should say, the desk faces the control panel. And
t

5 I was just turning, I was saying something to Ed. I can't

6! remember what it was. But as I was turning around, I caught

I
7' a set of lights coming on en the ICS panel. These are alarm

|
:

8' lights that are above.

9 If you are picturing the control room like you could
i

i

10 ! picture the desk you're sitting at right here, the lights
t

!

Il i would be up in the upper right-hand corner. At the same time,
,

t

12 ; I pointed to Ed and said scmething like, something is wrong
Ov

13 in the plant, or something's going wrong, or we have troubles,<

f
14 I can't even remember exactly what I said there to him.

|
\

15 At the same time, I caught other alarm lights coming on

t

on cur electrical board, which things that were flashing. !n16 i

I
i

17 i my mind, I just drew the position of the alarms that were

18 coming in. I could not read them from that distance, but :
*

,

i

- 19 ! where they are located is significant to me. It was that we !

l |
20 | were into a runback on the reactor, and that the turbine i

I.'

i

21 ' generater had tripped due to the generator breakers being

22 open and the position of these lights en the panel, i,
'

.

+
.

t

23} I preceeded to go around the desk, and I was getting <

() 24 ' ready to take initia_ actions en our EPs, emergency procedures,'-

.w h = ,.i ae x ne n. ine. .
. <

25 which designate verification of a 10 of things coming up, as

1 -

i
I

, - , -
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a5 |
6 |

|
. i

- 1,
. i
i

1| well as some manual manipulations c: ne , switches up there on |

,G, i
'

2'. the c.anels. As I was coming arcu:id the desk and headinc. ever,
,

i i

3! my course changed a little bit, because I noticed red bottom |*

4 l
| i

4' lights ccming on in the reactor, which told me further that'we
'

Si b.ad a .-a.ac ^* ..'p ._io.. ..
t

,

I.
6', Representative Weaver. "he scram?

*

. ,

7; Mr. Faust. The scram. !.
,

i, I
i

3!, My course of action then changed in my mind frcm what I ;
4

I. . . . .. . .

.

i

9, was =cing to do initiall.v, wnich toc < me to w.nat is .<newn as ,

!

| 1

10 , our makeup system, which would be the letdown, where I shut a j
-

1
i :

11 [ valve first which is known as NEV-376. i

i,i

!

12 ., Representative Weaver. You were coinc to, after vou saw
- - -

I/,.,T, '
,

13 the scram, you were going to shut this valve?"
.

\

14 : Mr. Faust. I did shut this valve. That is what I'm
1

-

i

I

i

15 j trying to say, I changed. In our EPs, the direction of the !
'

I, .

16 ; course I was going to take invcived doing this. |
-

i
I

i di4 a _= s *. _- v, *c -a.. a. .o t k.e . .. ..'s e ".e
'

17 .w. e .e x . . . 4 . .
' - " .. ef _.i . 2 3 ..

;

,

i
13 | cn, which I didn' t succeed in doing. I tried two times. The

|

19 I first time I did not hold. We have what is known as an inter-
1
- |

,

20 ! Icck or a time delay en the switch that allows a lube oil pump

| i

c .# "..".a . = w d '. - 5.21 ' ^ c . ...e . . . .# .i. . s '. . ^. - - a_ _' " ." e ' .". e t.... r .
~ ia_* ~^'
. _ 3 ... f. f,

,I

t

22 too scen. It was like a second ti.~.e delay, and it was a matter
! ,

t

23 ' a .: . . . . . . 4 . . c,, e .. .. . a .= . . _4 . . w. . .A .i s. . _4 *. go. A. . A. gg . 4 ..e d # " * a. ' Y-

.v . .u . . . . .. --- ... -
,

t,, ,

_
24 :| .3 C .< eq .... o g 4 _ ,. w....3C w.13 4 , , . o.

.
\

~

w - w3 .C e- . .
.. . . - - ,. .

. .

hMFat 9 tDCrtif 3. f *C. .

2$ ? mce 2 .,. . 4 A .4 .. 3 _ 4 . . a .n. . . . e. f ..m 3 a. 33. .s g 7 _. ~ .%. . gsb.e . .w -p
.. .. . . y y .. .y.

s
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I

l

I left off on the switch agai.1, the cume. trio.c.ed off for scme !
. ,

"I') |^~'
2 reason. I don't knew yet. !

|
3' Ed at that time was moving across the panel -- turn ng,i '

4, I should say, across the panel o: moving across. And he saw

5 the pump was still off, and reached dcwn and grabbed a hold of

6, the switch. And I left at that time. I was heading to another '
I i

7 station.'

8 Representative Weaver. What was this valve you were

9 going to open?

10 Mr. Faust. It is the NEV-376, and the idea behind this
;
I
i
4

11 | is to limit the amount of water coming out cf the reactor, the
+ 1
. .

12 ! crimarv. s v. s t e m , because what you want to do is keep vour water i
~

4
. .;

OA/ 13 inventory in there.,.

.s

~

14 , Right now, what ncrmally happens is you go into a cooldcwn -
;

i i i

i
i

15 j plant. Your water is going to contract on you. So you wan |

., .

16 to minimize the amount of water you're letting dcwn. The system; )

17| is normally on the purification system, so you shut it off.
!

'

. Is ! That is one of the first courses vou do.
'

1 1 !
-

i i

19 ! The next thing is, if you need it, you want ancther pump !

i
-

t

20 | on, so that you can previde more water, if you need it, into
:
t

21 | the . reactor. .

I i
|

22 Representative Weaver. And that pump is what?
i *
i

23 ! Mr. Faust. That is the makeup pump. It is one of three
! i

("% i

(_) 24 , we had'at the cine, cne running, which is NUp-13, which is
.dwe,v nene,te,s. ice. '

. . .

25 ! normally running.
1
i
! !
!

l
!

__ .,. - - _ _,.
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!

1{ Recresentative Weaver. We've heard of the hich-cressure --:-

. w)
i

, ,

\ ', tmJ ,

Mr. Faust. These are hic.h .cressure in'ection .cumes. '

3|- s ..

I
3i When we're talking about these pumps, these are, all three

!
. . .

4 o.u==s are .ic.. .oressure in-ection .cume.s.. >

5: . Representative Weaver. A, 3, and C, and you've got 3
,

I
i

6e ~ - ...4 .e. e..-
.

i
,

i ,

7. Mr. Faust. Right. I

3- Representative Weaver. It was running to adi,ust pressure
, ,

, ,

i l
9 on a normal basis and v.ou were cine. to c. ut on A, then, isv

I'
,

10 ' ' '. . a . . i c, h *. *.
'

, .

. i

11 | Mr. Faust. Right.
'

9

' i
.

'

12 These pumps are part of a volume control system, and alse
r
t I -

, . ' ' 13 i suc.civ.ine. water to cui 'ctor ccolinc. pu=ps for sealing the
.1*

; .

1
I i

la > shafts. So that is why 3 would ncrmally be running on our i
,

l
15 cumo. . The other two are backups for 23 actuation and they were '

.
,

I I
' I

16 |.
'

4 n . u. - . a,ac4 y a.. . a.a . . : ..e .,-
.. . ._ .. . . . .

|
,

'

' i

na. u.g. , a ca ac:..., o: s o u. . a e , .o e au,a. . a- ,.. . u. a ~-3,i ; . .. r .: - - -
- - . . . . ..- . ,

; i
i . I

'

18 | whenever we want to, and that is part c our procedure, put
.

I !

19 | another one on. The A is normally picked because it is lined
.

1
'

20 up to our makeup tank. This gives it an immediate source of
i

,
,

1.1 wa.e igb..*. ^. #. _# .ha w wa ca.. u. 4'. o r. = ..d. ~e4...'. "a"<= ..-e ... -

i

t

22 ! draw from any other tank at that acment. .

!
,

sa4',.a' .ec '. h.a *. wa s ~.." ' . . _4 ~_ 4 = ' ac -i c.. . Aa- 7 --.=.- 7 _4="- '

.

.; - . - . _.,

$

'

x -f $. 4 , a.a . d .w...e gu.e, y a a- .. C ,/.J o.y.; aC aa- . b. e. a..s. .i . . k. a *. a-
i?..

.. , y .. a..y - . ..

.:vb,was Rescr-trs. inc. '
.

.Seg. a . 3 m. . e. .m. .
"
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Representative Weaver. We are 13 seconds in now.
r N- 1, - .

g j
s- ' Mr. Frederick. Are we erettv clear en the secuence he '

,.i
- -

|

just gave you as to what he did?.
3

Representative Weaver. Yes, r think I've cot it. -,

-

4

Mr. Frederick. There is an awful lot that haccened in--

S

I the first seven er eight seconds.
6<. .

Representative Weaver. You're talking about in the plan:
7

itself?.
3 -

Mr. Frederick. Yes.
9

I
1

Recresentative Weaver. Yes, we've been going over that |a

|10 -
.

,
. ,
,

i; i for a number of days.
I

12[
Representative Cheney. Had you ever been through thisi

[)'' thing before? |-
j3 ,

I

Mr. Faust. Yes, a reacter trip and turbine trip, we have.;y
I

Mr. Frederick. Up to this point it is fairly routine. ;

33 i
t i

Re resentative Chenev. It happens what, once a month or i

16 - -

!.

i .
'

17
ence a year?

Mr. Frederick. It happened several times on our shift
13 i

I
!
iin the past year, maybe two times,19 i,

I I
' '

Recresentative Weaver. Which clant, because obvicusiv-
- ,

20 , - i

i I

! not Unit 2? 6

-

41
,

i >

; I

14

2.3 | Mr. Frederick. Yes, Unit 2. Unit 2 had been in operation
.

; .

,iI -

:cr a vear.,a- ; - .
-

i

( ,l' Representative Weaver. I see. You hadn't been actuallyi I

24s-
s--

w,e.,si sex,teri. ice.;l licensed to cperate' it , but you had been testing i: for a yeas? |

23 ;
i |

, , ,

! j I

l'
,

, -
\

-- . .- .
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'

1 Mr. Frederick. We were licensed, we were testing, and

-(-) )
. 2| we were generating pcwer for seven or eight v.cnths. However,''

!

l
we were not receiving a ccamercial rate. The accounting thing

_3 |
,

4 had changed on December 30th. In other words, they. declared

5 themselves a commercial plant, reliable for providing so many
.

I
I

- 6, megawatts of electricity every dav. . It was just a declaration t
. .

!
>

t

1
7 of, from now cn we will give you so much power.

3. Representative Weaver. So you fellows had been o.ceratinc.,*

- -

l
9 this Unit 2 for almost a year?

to | Mr. Frederick. Yes."

s ,

i

11 Recresentative Weaver. And how many times had we !-
o, i
; i

12 ' actually experienced a transient in Unit 2 up tc this point?
I

"} i

'' 13 Mr. Faust. A trancient?

14 Mr. Frederick. During the testing precedure, we initiate ,

15 these transients intentionally.

I

16 ! Representative Weaver. Intentionally? !
!

'

'
l

17 Mr. Frederick. Yes, to verify that the prcper response

la j is taking place. In other words, the safety systems have to .

|:
: j

be tested under actual operating conditions before the plant !pp i
!
I
I

m ~ can be licensed to crogress thrcugh the power escalaticaa
,

.

|
,1 i, frca zero percent to 100 percent. :

!-
-

:

t

'2 | Re.cresentative Weaver. Had vou initiated a transient ,. .
,

! ,
1

1

* b. . a. ^ " a. 6 b.a . - . s * o.C' ^ J .J 3 . b. 4 - * k. c. a.w .l a.b ** .Y .J .' eC ^ =..". a ." .57.3 t, A. w.. w. . m . w. . .. a ...ww.

<

[ 4 .

(q) 9. .e.
*-7 !
. o . .m. 4

3.. 4Am 7
.w w.. ..

@ =4f 80 $ IOCfif fl, ISC.

.e .4 .s . i. w.G.m.A. . h. .s . ..s e.4a. *...44SJ .af. . e A s. 4 .*f. .
3 * e.h.e Ce m.e ..O .. a ....w W.....a ..w .w. .w.

$

!

I .
e
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-

1; the emergency feed isolated and a leaky relief vm ve.
7s
! ) i,%~/

2 Representative Weaver. I see.

3 Mr. Frederick. During the testing precedure you test
|

'

! i
i I

4! things as they are designed to respond. You don't intentionally
:

1
5, try to make it break and go into what we had. That is not the

i

I

6| general idea.
,

7 Representative Weaver. How many unintentional -- I don't
I

a know the difference between a transient and an incident and an ,

,

!
i

9 accident. |

10 | Mr. Fredetick. We may have pointed that out, because
1 .

I !

11 _' there's a difference between a runback and a trip and a power !

I
! l
i i

12 reducticn. These are different. There are all kinds of dif- '

'(h
ii s

'"''

13 1 ferent terms that come in.
!

14 A reactor trip is initiated whenever a reactor protection

15 system, which is an automatic system which monitors parameters i
,

!

16 ; in the reactor coolant system, decides we are approaching an
'

:

17 ! unstable condition, as undesirable. As an automatic trip, that
'

;

i
la will be initiated, and that has happened, I would have to guess,:

19 maybe five times in the last year. |
1

| t

20 ; Representative Weaver. We've been calling it a scram, ;
i

21 ; a scram, meaning a reactor trip.
i !

I F
22 ' Mr. Frederick. An unplanned reactor trip. I would anti-

'

j
l i
F

i
-23 cipate maybe five times. You could get that off the record. '

/''') !
\- 24 There is an accounting and a report given to the NRC each time

,

z.ww.r.i nex,a,s. ine. i, , |.
,

25 , that happens.
,

,
,

!
,

, , -



.' .

I I

.o 11- +

'
. -- .

! !
. .

I

1, Rec.resentative Weaver. S,c vou had five scrams in Unit 2's.7_
t

%
,

- 2| lifetime up to this point?
,

'

t

i

3' Mr. Faust. I was ;"ust c.oinc. to sav, he's trying to.
.

i
i

4 indicate that you can get the actual number. -

5 Mr. Frederick. Frcm the NRC. They have that.
I

!
6 Like I sav, we went through v.anY of these trips and these

.

,

.

I7, transients intentionally. And it would be hard ric.ht new to
i

s' figure cut which ones were intentional and which ones were not. ,

i i

9 { You could count them en ycur fingers and say there were five. I

i

10 j
Representative Weaver.- Five unintentional?

!

11 Mr. Frederick. Yes, there were prchably five, about.
|

, ,

12 , Re.cresentative Weaver. And nothine. untoward ha.ccened in !!
.

A)\
13 , those?'

I
.

la | Mr. Frederick. Well, each time that it was unintentional,
,

!

15 ! of course, an investigation starts tc find out what initiated
i .

I

16 , it and what can be done to crevent it. And each time it was ii
. ,

:
I ,

17 ! either a string of events started, like we did have sc=e trips !

|
,

la frca the pumps before. I believe there were two of them, but '.,

t.
I

19 ' not from the same reason. It was loss of suction pressure
|

! t

20 or sc=ething like that. !
i :
i :

'
i

'l, And we had an emergency safec.uards actuation in which. .

I

22 this relief valve stuck cpen once before. And all this stuff
i

I,

I
23 ! is en record screwhere, I'm sure. I knew it is in my leg.

,

t -s !
.

f b) 24 ! Representative Cheney. When the valve stuck cpen ence
i .versi moor: es. :ne. '

'

25 , befcre, was that planned or accidental? ;
i

i

. I
L

L
_



. .

t

t 12 I 13
, .

!
I ,
-

(~' !! Mr. Frederick. That was unplanned. It was not because !'
I

|*

.
- !

;'

2 i of the trio., but it was ene of the thine.s that ha=. c. ened durinc. :
,

i,
7

3I the transient.
i

I

4i Representative Weaver. But did you know it stuck open 1

i

1

i5, that time?
i
I

6! Mr. Frederick. No, we had the same problem with valve i

1

7; indication, that there was nowhere on the panel that indicates
,

8 that the valve was open. We stillsdon't have that. They made
j

|

9' an attempt at providing valve indication for it bv monitorin -i
,

i !
: '

10 the initiation signal that gces to the valve and give a red.

:
I

11 i light on the panel whenever there's a signal calling for that
t

!

valve to be open.
12 |

s
)..-

'owever, once that signal to cpen the valve goes away the.

d13

14 i lic.ht c.ces cut, and it dces not indicate the actual position
i

I

of the valve. In other words, it says it is supposed to be .

I

15 '| t'
,

16 cpen. There is no way of verifying whether it is or is not.
|

1

17 : Representative Cheney. And when the valve stuck open
t

13 ence before, was there then some kind of inspection to find cut
i
.

,

1 -

19 ., why it stuck open?
*

e

;

20 Mr. Frederick. Yes, it was werked on and repaired, and
,

s

21 , the indication that we have new was installed in order to
i

22 preclude this from happening again.
!

23 L Reoresentative Chenev. I'm scrry, I did not catch that.
-- -on)

.'
t,

24 Mr. Frederick. I say, they repaired the valve and then''

v
' .4 FMeta6 Reoor ers, tec. ,

:

4 . w .4 .= . 4 + . . ,.d. '*4 . v .4 . . s- . .'. .' .' a. d .' . .i . . a.w .4 . . d .4 .~ .= . 4 . . . , ~.~~.4- ..a. w v = . ". a.25 , w w
. a . o.a,

,

I I
Ii,

_w4 . . - _ _ .yp --
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!.

I
i
1

I hoping that in the future, if it was stuck cpen, we would bes
i !

J !
2 ,s,, .a a,, :

-

- -- . --.. ,
,

I,

t|

3i Representative'Cheney. Do you recall why it was that it !

4j stuck opcn that time? I
i i
I

5 Mr. Frederick. No.
I

I

6! Representative Cheney. We had testimony previcusly
,

i
.

t
7 involving another valve in a different reacter, where it stuck j

.

8' open at one point and thev found cut that there was a missing ,
t -

i
.

9! light of some kind.
-!
i

i |

10 ; Representative Weaver. Why don ' t you j us t go on and tell :
?

II us what you did'then, what happened?
.

s

12 ; Mr. Frederick. I will just give you up to where Craig is
'

(,
s

13 right new, I will tell you what I was doing in the meantime.
''

, ,
4

.
I

14 When Craig peinted at the panel, I was facing away from the !

I, i
.

i15 alarms that were coming in. I had turned te see what was i
i

I16 going on, and I read a few of the alarms as I was turning -

i i'
,

i

17 The first ones I read were condensate pump trip and i
I
'

,

I8 turbine trip. Ncw, that in my mind initiates the emergency i,

19 i procedure for turbine trip, which calls for verifying that the |

| i
-

20
i runback, reactor runback has taken place.
i i

21 ' I monitored the ICS system, the integrated centrol system, !
,

1

-n 14- for a runback. You have to study the gauges to see if they
,

i

2) | .o . a. m y_4 .m.g. .s.am -QQ ra e .w a n.a.h. c y m.. h. m.
1%ma w 1 a =ewasn.. .e _ famga4

,

w nw-- r ---.m. . . -
.

i !

(s-) . 1secuence. As I started to do :ha:, sill Iewe came cu- ws
,

' e-

. sweeni Recorters t.mc. ] , ,

25 ' c : .: 4 - a Sa . am e . . , C n ...,. 3 a .t . , n ..... -
|a . o a w . , 4 . . y~ ...aC. . w. e .,,, , a .w

-- .a . -y .. .- . \. -

|
!

!
|
|

I

,
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.I

1| panel, and he said: You just. lost the reactor. In other
#.f ' Is.

12, words, he was indicating that we had a reactor trio while I~
. .

. i

3 was looking down at the panel.

!

So that initiated a different emergency procedure. We'
4|-

|

5| moved from turbine trip to reactor trip. And the verifications ,
,
I

|

6| there are different. So I verified that all of the rods had
,

i

; 7j been dropped into the core. The individual rod positions are
I

s| straight ahead on the panel, end so I verified that and the
i

9 -neutron power indication ccming down.
i
,

10 l And my first manual action other than verification of all j
i
:

ll i this going on was to place the pressurizer, the pressure -

I
i

12 ! control systems, in autcmatic, which had previously been in
i

d
|

13 manual.

14 We were doing some water inventory control several weeks
i

15 ' before this and it was necessary to have the cressurizer
i .

f
I

16 , instrunents in manual. But it is undesirable to have them in

|!

17 manual durine the transient, so I threw them in automatic
1 -

|

18 almost immediately. :
,

I i

19 | And, as Craig said, I moved to the left. He was already f
f

'
i,
f

20 at the makeup system. I saw he was having trouble with~the ,

i
: i
I ,

21 , .c u m o... I started it and he left. '
i

,
- i.

1,

22 At this point, the way'we run the drill on a simulator i
I

i
' I

23 ! and at the plant, cne of us should ta.ke charge of the reactor |
6 i
; '

!
' l-. ns ' cn o _ .4 ..3~ .- ,, s . a. .,.. , w .u. . _- , a. . _c u. a. _e e n.n ng w.-.y a..a> n. a. ~ ., .q a. - , , ,,

. . . . . , ... .. . . . . . . w ,.
.

cw .arsi Meoorters. toc.
.

* - b. .,. "y "y e .". # .". "; . .O cC I me
'

a
.b. a. a =. g b. g =.w . =..g L.m.4 a g m a. . 4 a.b a_ m a.a6]w . . .f g =. A. s . . w *..a w -w .. 6 -J . ,

q ... .

I i

I.
,

_ _ _ _ . _ _ _ _ _ - . _ _ _ _ . . _ _ _ _ _ _. _ m y _ . _ .
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1

'
I

I ,

i

7"N I l I'teck the'crimary and he took the secondary. It was av jcb'
'

() '

i
' i

2[tcmaintainthewaterinventoryinthereactercoclingsystem
- 3 by adding water through the makeup system and moniecr thej

,

;

'd ! the pressurizer level and the system temperature,pressure,4

5, to assure that a ncrmal cooldown was going to take place. That i

i

i. '

I6! is what I was doing when he went to the emergency feed station.

7 Re.cresentative Chenev. How far along are we now at this
1 .

t
I

3 point?
i

9| Mr. Frederick. We're still within the first minute er
,

10 f minute and a half.
,

.

i

ll i
i Mr. Faust. Then I cicked up and ran behind or moved
t

.

!
t

l '' ~ across behind Ed. I came in across. The first place I wanted
,

I3 to look at was the steam generatcr levels. The first thing I
l

3 *. * saw was that the operating range had several indicators up
:

i

1 ** l there of steam generatcr level. The operating range was off
!

I en the bottem.
I

j.I.

'l The next area I locked at was our startup range of
-|

I8 indication, which was approximately midway. It was ccming dcwn j
!

19 ion scale.
|

20 f The next thing I did was I locked ever at the main feed ;
,

2I 3cth had been trict.ed off. Sc I verified that cur
,c. umps . . ,

'
,,
't emer ency feed pumps were en. There were three of them. Thev.

. .
i

-, I'1
- we-= m'1 iadicating.cperation at that~ time, j

.

- ) ' !
34

(_ Ancther thing I lccked fcr was the 770 1'A and 3 valves,~

' e e ni uconen.ine.is ,

t*t,
which are autcmatic emergency feed valves that throttle to

'

'-

.

t

) i
4

, , . . , , , - - . - , _ . - --y - - - - - , - , ._ . -
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. '

s,

I

(') 1
control level in the generators if you lose normal feed. The '

jx
.

/- I
'

2i signals should have been c.enerated at this time .a c.c en what ,

|
'

3, is known as low-leve'l limits. It was 30 inches, approximately,

4 in the steam generators.

5: Representative Cheney. I just wender on this -- we're
1
2

6| all novices in technology. We've got a chart. It wouldn't be '

,

f

7! possible for you to just show us the pieces of equipment in .

I
: i
.

-

1

3 the plant?
i

9; Mr. Frederick. On these pictures, you mean?
t

i
10 ! This is the area of the plant that we were in. Looking

i
i

11 ! at the level for the steam generator, which was right here. !
> s

I'
,

,r~) 12 The emergency feed valves we were trying to operate are these ;
-

|\_/ |
.

13 'I
black boxes right here.

I
f

14 !, Mr. Faust. The emer~vency feed valves I'm trv.ine. to
.

!
I

15 operate at this time are up here, these two boxes here. I

16 | was monitoring them, just looking at them. The light indica-
,

'
,

i
17 | tion I was lcoking at were the traveler valves set up here. |

I

.

<

i

13 i Mr. Reis. Could we just arrange this so the members ;
,

t
i
1

-1 19 !I could get seated and see what's going on .here?
I

i

20 , Mr. Frederick. We're told that by the time the reactor '

,

i
i

21 ', tripo.ed we had oniv. been in emerc.encv. three seccads. |
,

, .
,

22 ' Representative Weaver. Three seconds when the scram '.
1

'
i

23 occurred?
I) :'

v

2: Mr. Frederick. From the time the condensate pump tripped'

,-
-

: See.,.i nex:,mi. r. .

:3 ' to the reacter trip, the tc al time was seven seccnds. 5c

, ,
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.
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|
i

(^- 1 all this that we talked about so far happened in seven seconds.
x-) -

.

',
.

2 Mr. Reis. Although we're sitting across the table, this
t

* 3 may has got to hear. Sc speak up a little.

'

4 Representative Carr. And before you get into the

5 details, setting the stage, when did you ccne on duty?'

|
6!, Mr. Frederick. We'd been there about four hcurs cut of .

,
Ii

7 an eight-hour shift. We'd been there about half the time. l
|

I

8i Actually, it was five hours.

} .

9! Representative Carr. Ckay, go ahead.

10 | IThis is Mr. Faust and Mr. Frederick. l

i

i Mr. Faust. The place I was 1 coking an, like I said, .[ll
i i
!
'

12 , when I was monitoring the steam generator level in the startup
,

1

A %

13 range, which would be these two indicators here. The first :

14 ones I looked at were oc.erati.nc. ranc.e, and thev were on the ..

I

15 1 bottom. indicating that -- in other words, ycu have to picture :
9

!,

I 1i16 : where these operating ranges were =cnitoring en the stea...
I
i

17 cenerator. i,
-

t

18 The operating range covers a level something like 96 to
.

i,
-

19 300.'

'I i.

20 Representative Weaver. What is that?'

I 1,

g

Mr. Faust. Inches of water in the steam generator. The21 -

,

,

i

22 | startup range goes frem ero to 250 inches. So I was already
!
i

23 down in the midrange and en the startup rance. As far as : *
;

[ )/
i

x w w A'" ' -.3a ~ c . . . .. =- o u . .24 C-,.'A s e =. .= . ..k.a . . i ...a , . .w. a. c e -=~.4..; . .= . . ; a-
.rw --

i &'Fk er:1 9 eoorters. lec. , ,

25 Levels wers' coming down, which I expected them to do. I was
,

1

I
. -,

k .-



. .

'

19 j.18.
.

I looking for that. ;
.fs,

4 s

V
2 I look at EFV-11 valve here,'which indicated -- the first'

i

3' thing I lcoked at were these controllers here, which were<

(4 indicating a demand signal calling for the valves to open. '4

l
'

5 The other thing I noticed were these lights up here were red
I

6 and green. In other words, that was indicating that the

7 valves were traveling from what I supposed to be a closed to

s open position or in between there. t

|
- i

!
9! Representative Cheney. Which valves were these? i

i
i

l '

10 )' Mr. Faust. These are the emergencv. feed valves. .

!

11 i Representative Cheney. On the secondary system? ,

i.
1 i'

12 Mr. Faust. Right. :'

(~% i I

\v) '

13 Mr. Frederick. There is an automatic valve in there. |
1

!

14 Mr. Faust. The next thing I did was I looked over -- at |

I
i

this time I wasn't aware of actually the status on the I

15 'i,
'
I
'

l
16 | seccndary plant as far as our feed gees. I locked over and I i

i
4 e

i

17 | caught -- if I can show you the lights, it is up in this i

f
I

18 - corner here. You see these two tcp switches here. There are ;
i

19 lights, indications up there that are indicating to me that i

i
,

20- both our feed pumps had tripped, the normal feed pumps. .

I

i !

21 ! Okay. The next thing I did was immediately -- I guess
'

,

1
- i

22 1 you should reali:e the position of me against the panel right
'l '

23' now. I'm up against the panel, right.in this corner right
/^' ,

here. So that I locked.dOwn under me and ever to the side,
4

t
d' 24 !

Wecere necone,s. me.:e .

25 ' which would be over in here, starting cver in here, to verify
,

,

t

- . . . .. .-. ,
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.:d 19 i 20 |
i.

1
i

l

1 that our steam-driven and electric-driven steam pumps had
(% :

t .
,/ -

,%.
l

2| cicked up, which thev had. I had a discharc.e c.ressure indica- '.. .
.

.

3 tion on the gauges above, which are essentiallv these three- ,I ,

.
!

i
1

4 i, gauges. If .vou just want a location on the c. anel, chev are' '
.

I

5 right across the top.

6; So I felt we were going down to low-level limits. I was !

!

I

I

7 '; going to leave that station and ge further over on the panel,
I i

3; over to our turbine generator and also to monitor the output
!
.

I

9i breakers on the generator itself. These are carts of our -

I
,

10 . EP that we follow up on.
I

1

II Representative Carr. "EP" meaning?
i ,

i

12 Mr. Faust. Emergency procedures. .

('' l
'

I3 r So the first thing I came across was I saw one valve, ;
i .
i

Il a '' the throttle valve -- I can't identify now which one it is.
4 t

| i

15 i I would be guessing to sav.. The indicator on one throttle !
. i
. I

'

16 ;i valve was hanging up. A'' '"a governor valves were shut. In
'

I f

I
.

17 others, there are four valves, eight valves we're talking i
i
!

,- ,

is about here. ;
.

,

19 Mr. Frederick. The valves he's talking about are the
,
, i

20 ; steam valves that make the turbine turn. At this time they i

t .

4
t

21i should all be shut and he noticed that one was oren. ;
-

<
,

t

22 Mr. Faust. The indication was that it was hanging up. .

23 : -..s..e ..w.e .--y s ,. . . . . o . ..w.a. ... .w....e . .w..= . .4.... a..-.w a ur-

y- . . s ... . ; - .m
,

4 --

1
I \ s

''}
"4 *

. . . . . . . . ,

ensure that the tric s.:nal was incesc nto everv: ne.. .:'-
. . .

*C% .!tf 31 Rt30rters, it*C,
.

ops o &. . M. g-.M. M-qt.
A .M. .b., .m.M
- . .y .. ------- ;. .

.

I

f

1

. . - . . . - .
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21t

20 i

|
,

I')Y l' So I didn't pay much more attention to that at tha: time, '

1-u
I

2 1 excep: to note in my mind fer later reference. : had four
I

| t

3i ether valves fullv. shut to isolate steam to the turbine. The !"
i

4- idea here is v.ou don't want to drac steam off, too much steam1
-

I

I t
!

Sj off the turbine generator, the reactor right new or the steam -

|

6! generators, because you will subcool yourself and you will
!

7|
shrink cut of the pressurizer. In other words, you will lose

1

v.our level,3 i
,

9 S o t"..a. .ida.a _s you *aan* *w.- s ' m' " _4 _''_' _ a. ..".e _' _' . . . c " '- . 4 - h *.I
4 , e 3 ,

;
,

10
' new and hold c.iessure and temperature at about 547. That's an

li
'

','

11 | average temperature across the timer. And also, 2155, which ;.

I'

--a--- =a"_-=- . ' . . . ' ~ ."n - -a_-=*a_.a., v u "~=n'. '.o h.o'd i,/^% 12 .i s .'.a. n o ..' _' a
-

';
,

-
. .

l, I' s/

13 ' there and cool frcm there, just to remove decay heat, at this |
i
t
I

14 : *i-...m.
,

I
!

15 , So I hit the turbine bucten, the turbine trip butten. ,

;
! t
!

16 j The indication was that it still had hung up, but I had indi- .

i'

I
,

17 cation that the c hers were down. e

I
I

13 , 2.a_.* o c . . _. v. . _4 _: 4 a . _4c .,. 4_ s * o o. .. = u, . o_ . k.. ..w.. .e a.x. . , c _. _4 c nu ,-
_m . . . . -

. . e ..

i

|
' 19 ' steam valves coing to our feedwater heaters are shut or co

'

. .
1

.

__=A .. c v a....a. . . . e. n '. "..e m. . o _i " c., " - - . . - - . .". a_ _- a was::o".."... 7 v a_ _ _:20 , . .. _-- - .
6

1 '

21 '; Aua_' .ind i a ._' c n a . ."..e - 4 .e "..".a . ..".ev, we-a. ~ ^ _4..c, s .". "_ _ . ,
. _ 3 ,- -

h

'I
! 1

*

"' . ~.o . .e _ * ** d . .c d ' c' "a a =- ?_ . ck ."..e ."-.".i..e cena =. .- i
6 -" . . . .

-. . . . . . --
I'

i

23
,I

k_ _ 2 g . .- 3 . . A .w. a. .e _ a_ _ A k .g.my. s e _ c . .. . a_ 3 g ..o . s _ - . .-e,*. _ .g.gAe w __
..,

. . . . . m . . _

7_3, ;
!

's / !- '

~ 2d ! 4 .. . a y o * a . 1_ C.'e. . c ,. .s u. _.. 4. 3. . .. . a. y yG ._. c a. 1. _ _1 . .u. m. A:_, *w or .. ...--
. w . . . .. . ._%
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i

1 for the one indication en the . throttle valve hanging oc on the-

ir'S
t i i%-

2 turbine. We found out later that was just the valve shut sc j
:
1

3 fast that it ripped an-indicating arm off. The valve was i
i
*

|'
,

4 actually shut.
~

'

5 I came back across the secondary panel. I made a decision .
I
i

6 during that time that I had time to ignore part of our EP until -
1

|
.

71 a later date. In other words, this involves just putting

a turning gears, switches for turning gears in auncmatic, sc ,

!

9 that when the turbines coast dcwn they don't come to a dead .

1
I

i
!

10 ' stop with a large het retor there. That could cause distortion
i
I

11 2 cf the rotor. These things spin for a while, so I had time to i

.)
.

12 leave that go for this peint.

(~#
'

1

13 I came back over to the emergency feed station. The'

la first thing, again, that I locked at was the startup level. .

!

i

15 They were indicating 10 inches on the startup range. It was j
t

'

16 ; at that time that I anncunced that t.;e generatcrs are dry.
I

,t

17' I started 1ccking. I tock centrol of EFV-llA and B, these ,

|

.1s Bailey stations, right here. I teck them into manual and wen:

i
19 ; to full open en the demands, and it indicated once again that

I

'.

20 t the val /es were travelinc from shut to ccen. At this time
i
! s

i

21 thev shculd have been Ocen. Scmethine was abncrmal. I had te .

.
4

|

. .

.

wait. t

22 | .

: i

23 1 It turns out that time is the big thing here .n the way
1,e s, ,

'

( I

L'/ 24 we're chinking. I actually ended up waiting, apparently,
usmeasnednm.we. .

25 ' cverall S minutes before I actually gc the feed reestablished

i
'

|I
.

- _ - _ _ - -.
|
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.a 22- {
23~

r- I to the generator. But during .that time --

w)
2 I -Representative Weaver. And is this this valve you're

3 talking'about?

'

4 Mr. Faust. No, it's EFV-ll.

Si Representative Vente. The indicator valves that you saw t

I

6| were cpen and closed? Where are the valves in the system?

7 Mr. Frederick. It's the one I drew, just there. That is

,

8 an autcmatic valve that should be full open at this time. ,

|

9' Representative Vento. And it's indicating it's still '

i

!

10 ' moving?

11 Mr. Frederick. Yes, it's indicating it's still moving.

,

12 ! Representative Vento. And these were the'venerators, and
I'l !
\/ i

13 ! you took control. When you took manual control, they indicated
i
i

14 j that they were dry,
!
i

15 |- Mr. Faust. Yes.
'

, .

I |

16 ||
Recresentative Vento. 3cth? .

!
'

i
i '

17 Mr. Faust. You're talking about the steam generators?

18 Yes, en the secondary side.

19 ; Mr. Frederick. It's undesirable not to have water in I
il

* .
. >,

; l

20 ! the steam generator.
l .I
I '

21 - Reoresentative Vento. Ch, .ves.
|~, .

| tt

M* -ederick. The steam level showed just at the botten |22 } r.
, i

23| -of the. enerator. He said he had to inches of water. !.
-

,

) I ;

24 i Mr. Faust. .The indicators did not cove any icwer or any'''

haows neocners m. '- .

25 ; higher at the time. In ether words, they stayed at 10 inches.
,
t

9

.. ,

s

._ - . . . - - - .
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.

(~S 1 From past experience , we come up with that whe never, I
A/ i 1

,

'

2! believe, we set 10 inches to consider whether it is or it is
I

i
3~ not that the generators are dry and to treat it as such. In i

4 o Se- "rds, we start looking for trouble and correct it.
i
.
|

5{ So my first actions were to, like I said, take manual
!

6 control and go to full demand en them, raising the full
I

I
7j demand.

I

3' Representative Carr. I these, again, go :: these valves

9, here?
!

10 i Mr. Faust. Right, the controls for those valves.

11 Once again, I had to wait.!
i
I

e

(_)s
-

I locked at was T-Ave at thi.3 time.12- One other thine that-se i

13 T-Ave was up f cm 570 degrees. It should have been lower. At

14 ! this point in the game, I should have been down around 4 or ,

.

15 547.

t i

Reoresentative Carr. Where do v.ou find that?16 ,
&

!

)

17' Mr. Faust. It's right here, a digital disc.lav. It was
1

. ,

I
,

13 ' ' 575 and it should have been 547.

19 Recresentative Vento. Mcw where do they go to? Is that
;

|
-

!

20 ! within the system?
I i,

1 .

.Mr. Faust. These temperature indicators are indicating '
'

21 !i i

I
6 I

'
l 6

22 at loco te.gpe rature s . In other words --, - !
;

i
I

i 23 Representative 7 ente. Thev. are not directly en the- !'

, ,
i'

,.'-).<

reactor, not the reactor core?24 '

; :..>.e.,e a eoor:.,s. i n . --,

25 {L| Mr. Faust. It would be a temperature indirator cff here,
t

.

i !

_ _ _ _ , _ _ - ,,
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25

s

.i ,

I,

I
Ii

this point in the primarv. icoc. , and also ecming out of the i

.. fm .

4 t. !

s /- |
2i bottem of the steam generators. It would be TC and TH. The

i

a

3' average of those is what I'm locking at at this time,

g Representative Vento. So cce or more may be hotter or-

.c l. colder at this point, you don't know? Or are thev. about the

6: sane?
I

7 Mr. Faust. I'm loc.caz. at ene indication right now.

8; These are all averaged tcgether in cne.
.

9, Rec.resentative Vento. And there are how many c.oints on.

.

I

i

10 ' there that test for that in this :ype of generator, do you

11 know?
2 i i

Mr. Faust. We've got two in each icep as :ar as TH that
12 :!

,7 s'~')
13 are going to this c.urc.ose ric.ht now, and we have two legs

14 coming out of each generator that ge to the pumps. Sc that

makes four TC indicators or sensing points for the 7urpose of
15 ,

f

i

16 displaying T-Ave, of which we select -- these are averaged, so ;>

i

17 we will select averages of these TCs and feed them together ,

,
t ,

t

la for 10cp T-Ave.

I
19 i

And we feed also from both iceps, then, and get an ;

., i
'

20 i average T-Ave of the core or the overall system. What we're
4 t

i

21 ; iccking at is an average temperature, or I'm Iccking at at j

| i
1

: 22 this point is an average tempera:ure of both locos in the .

- t
.

,
,

m. . '.crimarv. system. And as I said, it should not have been as
. .

[~) i

N- 24 high as it was. It was there due to the less of feed, and-

coween necer m. nea.
2*' that was mv. ich, to try to establish feed at that poin:, which

. .

|
s

t
,.

F,

'I
-



.

, .

;
> 26 -

a 25' I |
|

-
'

i

g3 1 is what I was trying to do. |
\_) -|

-2 The indicatiens I need to do that are an increase in 1

i | )
, 1

3{- steam generator level. Steam generater level is on the bottom,
.

.

4 so I have to wait.
|

5 The first thing I knew at that point was that I took an
1

t

6 action, it was on those valves, and I had to wait for an

7 indication.

3| Another thing I was 1 coking at was steam generator pres- t

:,

I'

9; sure. I expected to see it down at that point, but once again, -
f

f

10 ; it wasn't doing what it was supposed to do. In other words, |
.

| |
; .

t

11 our turbine bypass valves wr._ch pull steam off the steam i

12 | generator in a situation like this and centrol for a 1010
[s) '

12 | signal sent in to them to maintain pressure in the steam
s_-

14 generator at 1010, that was a little icwer than 1010. I can't
I, i

'
15 ! give you an exact number on that. I was locking. It was right

1 ,

t

16] around 1,000 pounds.
I

f

17 :i So I looked ever to see if the turbine hv..eass valves were
'

:
1

18 ! oc.en and thev. weren't, which is the way it should have respcnded',
,

I
19 : really, for what the pressure it was seeing in the generator.

i :
j 6i

20 The thing that I was seeing was that I wanted T-Ave to start.

21 dropping. I wanted to cool down. i
i

!

22 ! So I teck the turbine bypass valves at that point into :
,

,
,

|

I23 manual. And the cen:rcl for these are sitting up here, where

(^~) .
'

24 I'm =cnitoring ever here. I teck these to manual and I just
::s.v.ceras necerte,s. sec. .

25;. cracked them. And the way I got that indicaticn was that we
d
i

i
9- - - .i
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.

,

i

(~/T
1 have lights on those valves. So I gave them just enough demand |

Ix_ i
'

2 signal that as scen as I got the red light indication en it,

3 ! it told me that. I just cracked the valve open and I just
<

4 cracked them open to promote some kind of cooling out of the

5 steam generators.
-

. ,

'

6 1 What I received was a decrease in pressure on the steam
|
t

generators, which was indicating to me that I wasn't getting7--

i

8; feed also at that point, because it was just bleeding off, a
4

1

9| generator sitting there dry. It bottled itself up,
i

i
10 ! You are suc.c.esed to trv to maintain 1010 in it. So I !

,.
, =

1
I

'

Il l started locking further. That is when I scanned the panel
|
.

;

!
12 further.r'\Jt

f
13 i My fi~rst indication was, when I locked down I locked to

14 see and make sure, I icoked at the c. umps again and I came back ,.

I

15 i across, and the tag that you may be hearing abcut that was over
;

i
.
i

f an indicator would be over this. It was a yellow caution tag,.16
?

I I

i

17 and it's on FWV-173, which is a reeve valve for the feed pump, I-
'

l
,

I8 the 3 feed pump. We hea problems with it. .
i
I
i
!

19 That caution tag was just to indicate and tell the operator:
!

,

!
20 , cf the problem. And if the cume. tricc.ed, we wanted to c.ive ;,

. .

I
|

21 : the pump recire ficw c.ath to c.rotect it. l,
i

I 4
.

'

22 t At that time, that tag was hanging down where it was
>
t

fcoveringtheupperindicatinglightsencheIFV-123. 1
23

[ ~)
,

x-
24 ' Mr. Frederick. It's doing it right new, as a matter cf

.

-
,

bN' $ k kU, e

baCt.
, ,

,
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l

e

(- 1 Mr. Faust. No, it was flipped to the side. This tag
;

rs]
_,

s

:

2 was hanging straight down, i
!

|

3 ! Representative Ueaver. Who put that tag on there? Not i

4 the person, but is that an NRC tag?
-

5, Mr. Faust. No, that is part of cur --

6 Mr. Frederick. That's been on there for about a week
4

&

7 before that. I think I put it on.

8 Mr. Faust. It is not unccmmon for tags like that. In

9 fact, you can see there are tags all over the place. !
_

!.

10 i Representative Weaver. Cces the NRC * cut any of these !
i

11 , tags on? '
, .

l' i Mr. Frederick. No.'

() |
,

,s-

13 Representative Weaver. These are all done by utility -

i

i

1.1 personnel? |

1. Mr. Faust. Yes.
|

I !

16 |
Representative Carr. But this is a standard thing -

|~

17 throughout utility companies?
.

I

18 Mr. Faust. Yes, they have some sort of switching and '

i,

19 tagging at all utilities. .,
,

i.,

20 . Representative Vento. You noticed, though, in icoking i
i'

:
.

at that at this point that v.ou weren't c.ettinc. feedwater. In
21 'i .,

I .
1

22 cther words, the feedwater indicator or light here, is that j
!

) '

23 : right?

/''} i,

t .

24 | Mr. Faust. No. All that is is a valve. It s a valve''

Cerat aeoorms, ine. '
~

'

25 | in the feedwater train. ;

I
i

,

7

,-- - , ., . , , - - - - -
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I.

-

1 Representative Vento. And it was closed and that light |
.f x i

:
\ / 4%

2' was on? j
.
t
'

'* 3 Mr. Faust. Like I said, I made a first scan at it. That
- i

I

4 tag that was covering it -- I was actually sort of leaning ever'
i

5 the panel. I don' t knew how to say it. I was just standing i

i

I

6! over it like this, because I was trying to see an indication i

i

7| over here on the panel.
I

I

a' Representative Vento. This is the valve right here that ;
,

I
|

9 we're talking about in this diagram?

10 Mr. Faust; The upstream isolation,

11 , Representative Vento. That's the valve right here?
,

1

- ,

12 ' Mr. Faust. Yes.

n;
13 Representative Vento. And this one you were reading%

i
14 showed that it was going from cpen to closed or closed to

15 open?

16 Mr. Faust. At this time it was closed. Cnce again, at
,

i
t

17 this time it was going again from closed tc cpen, as far as I |

1
i

IS Oculd determine. -

i.
t

I I

19 'I Rec.resentative Vento. Is that a normal c.recedure when :
i
I,

20 i you have had this valve -- this new has been, I don't knew how
I,

I

21 !, many minutes you had said, eight minutes --
i

22 Mr. Faust. Well, the eight minutes I'm talking about is

23 | frc= the pe_ t frcm graphs that we have, that we can determine
*

'

('T
'/ 24 ' cnce we started feeding.s

:eMerte Aeoor e's. l.ac. .

23 , Representative Vento. I guess my question is, dces it
!|

i -

f

_ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ 9. - . -
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.

~ ''s 1 normally take that time for a valve to go from closed to cpen
|(J

2 in this situatica?

3 Mr. Faust. :io .
.

4 Mr. Frederick. Some time confusion is in here. He may

5 have noticed that. When he looked at that valve, it may have

6; been only several seconds into the accident, and he was just
1

7 ! imcatient for it to ccen and that stuck in his mind. We have
! I

' '

i

8i an indication that this thing is operating now,
i

i I

9; Representative Vento. We have time limitations, so we're
,

I I'
e

i
10 going to have to press on. Why don't you proceed?

I
i

11 ! Mr. Faust. I made a scan of it, found those two valves I

i

- 12 shut. The first ene I saw was the bottom one, which would be |
s.s ;

13 ! down here, those indicating lights there. I announced it at
I

i

14 ; the same time I was reaching for the control switch en that
i.
!

15 ! one and flipped the tag off the upper one. And the 12s were ,

i i

t
-

'

16 : shut. That is what : called out, I believe.
i

!

17 ! Anybody who was concerned at that time' knew what I was
i
i ~1
'

f
*

18 talking about as far as relationships to these valves. It was
' i

4
i

19 , .at that time that we heard from our loose parts monitor. There '
i

. ,

20 was very cold water going into a het pipe. We knew we were
; I

;>

21 i feeding at that point. |
.,

I

I
2 2 ', I started regaining c.ressure in the steam c,enerater also.

i i
,

23 I centinued to feed. I watched T-Ave drecoing. It was ccming
| ("s --!

I. -)s
'

!

24 dcwn as I started feeding the generaters up. As scen as : get
'

_

;. 5,e n c a x,:m. u c. .

25 i a level indication tha: I could : ell -- as scen as : c. c level
.,

i -

-

I*

t :

I

-_ __- __
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.

1 indication then I started backing off en the feed rate c.oine. i,
,

,~.
-

r ;
-(J ;j into the generators. !>

,

I

3| I established 30 inches in the generator for low-level
|-

4| limits and went back to a more normal situation for the
.

I

.e] generators at this point and just promoted cooling. I came
!
t

6| down -- I can remember three temperatures mainly that I saw at
i

! that time. One was, as I said, 570. The next one I remember7
}
,

8; was 550. And then I ended up around 5 47, and I think 540 was j'

'

I,
i

9| the lowest I remember seeing it go. And then we seemed to hold ;
I

, i
i

i 8to ; there.
|>

| 1

11 ' Mr. Frederick. His job now is maintaining the steam i
t !

12 generator level and establish a controllable cooldewn rate. ;

i

(~x
13 ,:

He's taking manual action to make up for what the autcmatic)sss

I
i .: system did not do. And once he gets it going in the right*

13 direction, he can just menitor it, and that is what he is
.

16 i doing.
..

- 1,
+

17| Reoresentative Weaver. What time was it now? l
:.

.i

18 Mr. Faust. I cuess it was eicht or nine minutes. !
,

i
i

19 | Mr. Frederick. During the time that he was having the
i i
i i

orchlem with the steam generators, I was having a problem withe ,
..

I i
i

21 ! the pressurizer level. Curing the initial transient, the
.

!

2; | reactor trip, we expected the pressuri:er level to drop ;

i. i.
I

wI rac.idiv. as the system ecoled eff. You should see a tremendcus i....

Ip

( ') 24 ' shrinkage.
. us
Nt*88 Etootters, IFC.

'

2e _ My jcb is to star ancther pump, the high-pressure
i

< e

|
t

I
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t,.
.

I

1 injecticn system, and try to get ahead of the shrinkage, so ;
,

.ex ,

I h- I

\> 2 that we can recover pressuri:e level back up to around 200
!

< 3 inches, maintaining a minimum of 100 inches. That _s what I !

,

t

4 was doing. I was starting an extra pump, and I did gain centrol

5 over the pressurizer level during the transient and begin to
I

'

|I

6! turn it back up prior to the system low pressure signal that :

7 initiated the emergency safeguard system. i
.
|,

3 Now, the c. ume. , the hic.h-O. ressure iniaction c.ume. that I I
;s

I
,

-

9', was centrolline. and the valves received emergency safeguard -

!.

l,
>

.

10 ; signals. And when the plant reached 1500 pounds in pressure, .

: i

11 ! that autcmatic signal.tccl control of the pumping valves away !'
I

',I
1

12 ' from it. In other words, I had no centrcl over them as long
I

( 13 | as the automatic signal was overriding me.
i

14 , So after I saw the initial turn in the level starting to !
t

i.

15 go back up, then the safeguard system continued to inject more ,

t

16 water to raise the level =cre ra.cidiv.. Over the next few
i t

| |

17 minutes, it seemed to me that the pressuri er level was rising
.
,
.

18 too rapidly. It was faster than I had seen it ge before. Sc
,

19 I just continued to monitor it, hcc.ine. that it would taper off
i '
!
>

20' as the pressure was regained in the system and begin to aute-

21 . matically control itself. .

!

22 | Ecwever, it reached about 385 inches, 400 being the upper
;

t

23 _ limit, and the rate was still cens: ant. Ckay, it was my1

;

q,.~) u ,,_ a _t , ,__ o ..a y _a w . ..p_ _ ,_ _ ,,:
21 h, c . ..c _ n .c . _, , , . . . . ,_ , _- a_ _e .- _ _: -

__ _ .. .
. _ . . __.,,

%./,a n.ce,a, . i nc. "%

.

25 becaus a solid water system is difficul: c centrol and we
.

I

! i

. - - - - .
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1, .

h

l had never done it before. So 2 was very concerned about i
i/s-

's )' !
'

2 preventing the pressurizer from filling.m

,

1

3 At this point, after having verified that the emergency |
-

*

safeguard signal had in fact initiated all the safeguards4
!'

S: equipment and that it was new going to be a problem and thati

- ,

I I was going ahead on full autcmatic and going to cause another j6 .
I

l In order
7 ';

o. r c h l e m , I bypassed the e erc.ency safeguard s.vstem.
B

t
it is right next to the makeup syste -- I just i

8' to that 1
--

!

stepped to the left and pushed six bypass buttens, which gave9 ,

t '

|

10 ' me centrol over the system. It didn't change anything except

i
I

2 11 ; to give me back manual control.
t

I

12 What it did was cut cff one high-pressure injection pump '
6

'

r~)N/
13 and shut two of the fcur injection valves. In other words,

i'

14 I cut the injection ficw rate in half, 1 coking for a drastic |

i
|.

I I saw a15 ! change in the pressuri:er level rate of increase. |

-

16 slight tapering, and then it went right back en the sane rate. .

I

17 And so, what I had done was not stop the increase in the level.
,

:

18 Within a few seconds, it seemed to me, it wen: off the scale.
2

i

19 I had alreadv remarked about this to the supervisor and
|

- ,
. ,

, '

20 said, we're about to co solid, which is undesirable.
.

1
-

I
'
i

21 Representative Cheney. At this point, can you quickly .

I

22 explain why you think the pressuricer level went up and did * >
i

i,

!

| not t. erform as v.eu thought ' at would perform? .23
<x :

( s$ 24 Mr. Frederick. What I think new cr then?I
'

, . '4e.,si nece,:eri, re.

25 ,
.

Representative Cheney. .a w , ,

. i

| i *

'

i
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i. .

! ,

1i Mr. Frederick. Now, because of the loss of the heat j
fs tt <

-

'%1 !
>

2; removal from the steam generators, the hot leg in the primary
!i

3! system, with the water ccming out of the reactor ccming to the ,
', l

-

i' the increase in temperature was sufficient '

4! steam generators,

5 to begin to generate steam in the pipes, in the high point of :

}

6 I the pipe as the water got hot enough to start boiling, and it ',
i

7 caused the steam generation at the highest point. So what !

,

S had happened, we formed more steam in the system ether than ;

i

I. I

.

9t the one I was monitoring. \
I i

1

10 * What had happened was that high pressure point had pushed
3

,

Il the water frcm the rest of the system into the, bubble.
!

12 , Reo.resentative Weaver. What did v.ou think was ha00.eninc. .

is -
i

13 at the time?

14 | Mr. Frederick. What I thought was hacc.enine. was that1

,.

I

| the high-pressure injection rate was too high and that we did15 t ,

i

i ,

16 ! not have a leak in the system, so all we were doing was i

17 increasing our inventory. So I was reacting or putting too
:

13 ! much water into the system, and so I cut back the fill rate }
I .

I t

19 ; and increased the drain rate to the purification system, because-

s t

20 , new I could control the valve that we originally shut to take
t
'

21 |iwater out cf the system, trying to drain scme of the water cut. '.

i
1

22 i Representative Weaver. Which valve are you talking about?.
'

,

. :

1
. e. us. . w.. ..4-

--22 ; .v , o ./ ...
.

[ \

i 1

* #~ 24 Representative Weaver. Go ahead.
,

c+wero aeooc:m. ine. ,

Mr. Frederick. The valve designati:n is NL'l-376. ;-e''

.
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I
-,s 1; After several minutes of trying to get the pressuri er !

v) I
4

2| level back, I thought I had control over it because I could

I
,

f 3 see'the pin occasionally dip down on the scale and go back up.
!

i

4| So I thought I was very close to controlling it. But actually,

i

5|: it was just the instrument response to the abnormally high
I

i
6' level. It was just bouncing. I did not know that at the time.

7 So after he gained control of the steam generators, we

a| still had this problem with the full pressurizer level. We

9| had conflicting instruments. We had a full pressuri:er, which ;
i

! ! I

10 meant the system should be solid. We had a decrease in the
!

11 i temperature and a decrease in the pressure system. ,

*
i

12 ., Now, what we should have seen.was a definite rise in
r~sO

13 pressure thrcugh the injection of the water. You should see
!

\
'

14 | a spid pressure increase. ,

i

15 The te=perature was high. That was what was causing the j
t

16 j steam generation. So we had high temperature and icw pressure,.
I

i i

17 and we had a full pressurizer. So the pressure was gcing up.
'

i

la i So these things were conflicting. And we were talking about
;

19 ' it, trying to figure out what was wrong.
i, !.

20 We began to distrust the pressurizer level instrument, ;
!

!

21 !, and we later verified that it was working prcperly.
l!

22 ! Mr. Meyers. When did you verify that it was working ;

. .

fpr:perly?23 '

_ \

./ \
# 24 Mr. Frederick. The instrument technician -- f-

xewwa ennemi. mc. ,
. ,

',25 Mr'. Meyers. This is right around that time, as opposed
.

! !

!

_ _
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-

! #

i-

|
I

1 to the next day? trs
i s ;

L-)
2 Mr. Frederick. No, it was the same morning. We had an

3! instrument man verify that the signals going to the indicator<
,

4}
I

were correct. We just checked it from points en the computer '

5 and he gave a quick verification. It is unlikely all three

6! pressuri:er instruments would have failed at the same time in

7 the same direction. So we assumed it was working.

I

8' So br the next hour or so, we continued to cperate with :i
!

l

I full pressure, system pressure about 1200 pounds or so, and9

I i

10 {: te=.=erature relativelv. hot. But we attributed the icw c. ressure ;

I

11 | :o the prcblems he was having with the steam generater. In
,

,

i

12 other words, the excessively fast feed rate he had would have !
'

i

% 1

iL
I caused excessive cooling in the RCS, which could have contri- ;'' 13

i

14 i buted -- could have caused the' low pressure. |
1
'
'

15 So when ve got the steam generator stabilized as far as

16 } level and feef rate, the steam generater seemed to be masking ,

I
I

i 17 ! what was going on in the pressure cooline system. So for the ;
- ,

} I
i '

18 i next hour or so we worked on trying to stabilize the steam
.

i

19 generators, which we finally did about 50 minutes in or so. |
|
t

20 1 We eliminated the steam generators as being the cause of cur
1

'-
i

i21 orcblem.
1~

I
.

.

22 | And it was about an hour into it that we started having i

t i
i

f i
i

22 ' a problem with the reac cr cooling pumps that led to us turning
i i

rm ;(,) 24 them'off and losing the flow in the system.
cwow neconm. we. ,

,

25 . Representative Cheney. A: what point in this pericd were
1

-I
.

O

! |

.

- -
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!

.

I, v.ou aware when the relief valve d:c=.ced in the =ressurizer? .
.

|g)(_
2 Mr. Frederick. The relief valve cpened in the rirs raw

3 seconds of the transient. During thecreactor trip, the reactor |
,

.

4 opened. The reactor tripped on high pressure, because the.

5 turbine tripped. When the turbine tripped, the RCS begins to
f

6! heat up, the pressure goes way up and causes an autcmatic
m

I
7 trip. That is the way it's supposed to work. That's what

|

3 caused the reactor trip.

9 As the pressure went up, that relief valve would have
i

i i
10 i opened. It is a motor-driven valve. It would have cpencd to ;

}
II ' relieve the high pressure and bring it back dcwn to the normal. !

.

12 i pressure.

(~N ! !
\-) 13 | Representative Weaver. Which? You're new talking about

'

i

l

14! the relief valve up here?

15 Mr. Frederick. Yes. That's the one that we believe
..

i ,

16 | stuck open. That is when it cpened and we had indications
'

! l

I
17 that it cpened.

18 Representative Carr. Where is that indicator en these i
!
.

M pictures'
I.
I

20 Mr. Frederick. It's over in this corner of the panel. !
i

21 So when the light went cut, that means that it went shut. i

| |
'

22 | Re:resentative Chenev. This is all autc=atic? You didn't
i - -

,

I
'

'
I

23 ! have te do that?
.,

1
-

f3
dg I{
md

! s_/ | Mr. Frederick. We did not have to de that an all. Sc,
| ||9%.edef 91 E 9DCf!9f t,10C.

.
, ;

! 25 : believinc. that we were stable for some time, we ,ius: centinued
,

! '

i
!

, - . . -.
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,

I .

;

I

1; to try and wrap up the plant and establish a cocidewn rate. |,

-(_) ! |
2i The next problem is the reacec: coolant pump vibration. j

6

! i

f
t

3; Do you want to go into that?
i
i

'

4 Representative Cheney. Yes.

5 Mr. Faust. Do .vou want me to bring you uo. to dato over.
i

I

6 on the secondary? I don't know where they want to head on '

l

7 'I
that, because I had problems on the secondary that I was workin?

i,
'

i.

8! on, in addition to this. ,

i
.

l
9: Recresentative Weaver. The e.r blems you would have had |

,
.

e *

10 |
would have been the same as in a coal or oil plant, would they '

i

11 ' not?
I,

|12 i Mr. Faust. Yes. .

<rx i

t 'i Representative Weaver. Albeit they obviously are morer
' 13 i

14 dangerous.

15 'i Mr. Faust. What I had over there, if you want to iust
!
I

16 ignore that cart of it, I had reestablished feed, emergencv . ,
.

17 feed, and I was dei..g other things to try to get back ento the
I,

i

18 . normal situation over there. But we were removing heat. Sc
t
i

|
!,

: is as far as you want to go en it.19
| maybe that !'

20 ! Representative Weaver. I have another question. When
.

'

!

I e

21 |youfoundout in the midst of all this that this valve richt
i

! I
'

t
22 i here had to be closed, what was your reactien? i

i
)

!' Mr. Frederick. He shouted it out. ;23 i
t ,

\.
,

(J 24
'

Representative Weaver. He said "The 12s are closed," was

:.ce T.tf 31 fit 00,'tf t. I?C.
n

25 that it?
I
f
f

I
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.

I; Mr. Faust. Yes, ! shouted out. I'm crettv sure I was
!(~s) !

' '

|

2j pretty boisterous about it. It is not something I wanted to*

.

I

3i find or I expected t'o see.

Mr. Frederick. He shouted it out loud, and that is such
:
,

!
5, an unusual thine that it took all of our attention away from

1

6! what we were doing. We had to go see what caused that and to

7 make sure that he was in fact opening them.

8! He nearly ripped them out of the panel.
i
1

9 ', Representative Carr. You opened them, now?
,

i

10 Mr. Faust. Yes.
!,

II : Representative Vento. They were manually closed to begin.,
t

I

\:
-

12 ' with, then, or what? I mean manually, when I say dropped the
3

-] I
-

13 . panel --

| '

l'| Mr. Faust. Well, we can't tell that. In other words,
i'

15 j these valves could have been operated locally, if that's what
16 you mean.

17 ' Representative Vento. You don't know how they got to be

I

18 ! closed? No one knows? You didn't do it? !

i
i !'

19 Mr. Frederick. They can be cperated from another building.:

20 Representative Carr. And if they are operated frcm
.

< :
' '

i

21 ! another site, the indication would be -- ,

: 1

22 Mr. Faust. It would-be changed. '. ,
> :
I 1
.

! .
22 Mr. Frederick. It would net be something you would

i
* 'I

.<s
t\'' 2i !
'

notice unless you were lecking at it.
.

. o>wea a merm s.ine.
25 Representative Carr. What I'm ge :ing at is, the ligh: ,

i

e

i

.

--- - - . _ . - , . . _ _ _
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1

-
!

I

l responds to the valve. It dcesn't respond to your switch :f~ .i
( . i
s_ :

2| indication. I

i
6

3 Mr. Frederick. That's right. |<

4 Representative Vento. Cne Cther thing before we go on'
4 t

1

5: to the other problem in the secondary system, what you did
i,

next. This relief valve, of course, is a key part of this,
6 )t

-

6

7'|
apparently. But there was scme tail pipe temperature an'd

3 some other indicators there that were also available.
t

9. Who was responsible for watching those at this particular !,
4 e

!

10 f
point? The tail pipe temperature?

i t

11 j Mr. Frederick. What you're talking about is the outlet ,'
,

12 te--a-=*ure of the relief valve.
, -

kl |
13 Representative Vento. And there's also a tank that this

'

14 , goes to that is not shown on here, and that has an indicator4

i
i

15 ; on it and a temperature and so forth. There is a thereccouple
t

i
16 i on here, and who was responsible for watching those in this

,

i

17 , r. articular .crocess? It was "ust a c.enerally shared thin 7?s .

?
.
.

IS | Mr. Frederick. The points that vou're talking about are .

i-

I !

! $

; not displayed. They are not on the console. They are in the19
i i

'. i i
'

20 computer. You have to manually call them up. j

i.i
i

21 Re.cresentative Vento. You have to call these thin 9~s uc.- ,

; i
: !
i '

But weren' t they called up durine this procedure at all?22 '
* !

)
'

|
.

.

23 I Mr. Frederick. No. |
,

['l !
''' . 2A Representative Weaver. Mcw many minutes are in we in now?'

os m aoorms.ine. .

I
.

25 ; Where are we' i
>!,

<

h
t

l
.,

-
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,

I i
.

i

. 1|It Mr. Faust. It is not a normal thine.
(_$ -

>
.\m/ '

2 Mr. Frederick. Abcut an hour.

3i Mr. Taust. We did not knew a croblem like that existed .
- ,

|'

4 at the time. |

5 Mr. Frederick. If the valve indicated shut, there's no

6, reason to look at the dcwnstream temperature.
I
i

7 Representative Vento. The relief valve indicated it had I

i
i

S I closed?
!

9, Mr. Frederick. It indicated not open. The red light '

I

| !

10 |
comes en if it's cpen and the red light goes off if it is not j

.

i i

11 | open.
i

I

12 i Representative Vento. The impulse to the valve was i

r') 13 ! cpening, but not the valve itself?

,

''"

14 Mr. Frederick. It's not a valve indicator. It is the
I

15 control signal, on-off switch,

i
16 Representative Vento. But there is ccining else in the

|
'

17 display panel that tells you what the thermoccuple reading is,
!

18 what the tank pressure is, what the temperature in that is? ,

i

19 ' Mr. Frederick. The drain tank, what you're talking about,
,

20 ; the quench tank, indicata ns :or that are en the reverse side
,.

, *
!

21 ! of the panel. In other words, the conscles that are upright,
t
,

l22 ycu would have to go around to the back cf the panel. ,

,1
4

23, Representative Ven:0. So the only way you cculd ce: that I
' 4

f ~s )i i

#x > 24 : is reallv. calling it uo. from the ccmo. uter? I
i

zw .r.i a.coce. . im:. I
'

\

[
.25 Mr !?rederick. I did eventually go around there :: lock |,

|

; k ,

! ! *
' i

i
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. ,

i
!
f

- 1 and verified that the tank was receiving water. All I could i

|
cx ;

(-) |
2 see was that it was heated up and under pressure, which I

i.

3' would have expected after the relief valves had exhausted. <

4 x. Ries. How many people -- you said this was through

5, the first hour you did not check this, did not call up the
1
i

6 temperatures?
>

7' Mr. Frederick. That's right. .

i
I

8. Mr. Ries. Whc else was in the control roca at this point, ,.

| !,9i s a v. through the first hour?
I
i

Mr. Frederick. Mr. Sheinman the foreman, the Unit 1 *

10
f

'

I I {, suc.ervisor was there, and us.
I

I

12 'j Mr. Faust. What he was doing was he get precedures cut
igs

%))
;>

'

13 so we could pick up, when we got une time, to lcck at the

procedures to make sure we carried out actions that were needed |14

15 | and to make sure we carried them sll out,
i

i,i

16 i Mr. Frederick. So we're operating this on memory new.
i
t

l, Mr. Reis. What about alarms en the drain tank?e

.

18 ! Mr. Frederick. The alarms -- this is a big problem. ;
t

I
:
*

I9 ! There is only one audible alarm in the centrol recm for the !
i

i

I

20 1600 alarm windcws that we have, in other words, the ones that ,

t

21 ! are displayed on the front of the conscle along with the enes ,

i.

22 | on the reverse panel. Sc that during the emergency, I made a
\

2 3 ., oint of announcing that I didn't want anv.bcdv. to ackncwledge
.,-

r i%j
- '' the alarm, that is, push the-ackncwledgmen: to silence the.

,

-
m-sen. n.co,ters. tric, .

L

25 4 alarm, because that would make all the windcws stcp flashing,
i
I. i

;
. 1
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I .

I

1' and I wanted to read them all to see what was happening. As I

( .
\]

2). we began to run out of ideas, I wanted to review all Of the
i

I

3; alarms that we received to see if anything was happening t.nat j
i

,-

l *

we couldn't see.
4l'

' i
5 So the alarms that came in on the drain tank were not

.

6 displayed as being different from any other alarms.

7 Mr. Meyers. So if you had turned of f the audible alarm,
I

i

g! that meant that would have turned off all of the flashing?
I

i

1 Mr. Raust. They would be in and you would not be able !

9| !
'

10 to determine which ones were there first and which enes were ,

!
,

i
t

11 ' normally in. t
..

I.
'

12 ! Mr. Mevers. Okave m ,

fs ! t
4*'' # Mr. Frederick. There are several steps in the alarm I

13

la 4 process. As the alarm comes in, it sounds an alarm and a
1

,i,
i

15 ' flashing light. And as long as the alarm stays in -- and you !

i
i

16 push the but ca, and the light will go solid. If in the

17 . meantime the alarming conditien clears itself or goes away i..
,

I l
18 and you push the button, the light will go out and you won't

.!

l

19
.

be able to tell that it ever came in. !
! ,
i 1

20 ! If you have three er four alarms at the same time, only j
!

21 one may stay lit out of the three er four. We had probably I
i

i !

22 i 100 cr 200 alarms flashing within the first few minutes. ;
i

,

I
23 Representative Cheney. But only one audible?''

:(~iv 24 Mr. Frederick. Yes.

3r,eem7:ocreri,ine.;|-
25 : Recresentative Vente. -If they ccrrect themselves, the

.

5

I i

_ _ - .
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li alarm turns off and the light cuits flashing?,s

(_) !

2 Mr. Frederick. Yes. .

3 Representative Vento. Well, if you weren't pushing the

^

4| buttons and you just told us you wanted to have a full histcry

|
5' of this before you -- if you don' t push the butten and the

6 problem cle'ars --

Mr. F'ederick. Then there's a difference in the way it7: r

8 ! . . a s "..a. s . _ wou'd . ' . ' . ' - " . "._4~."...''' . ." ..".e " = - a --~...'..c. 4 .7 , ar.d. t'"'4
. . . 3 ; ; - - --.

i
,

?! thev would flash scmewhat dimmer.
t-

i
- 1

10 - Representative Vento. But you wanted a chrencleg" of '

!,
,

11 ! *ha.e.-

?

12 ' .v.. . .e .-a. A.e . .4 4. . . T w v- o ' e .' *. ' e a " .l e * o e s *. a'. .' .i s ".. * b.a. ',-
- . -. . - - .

,
-s

). I ,
'

13 | chronology. I just wanted to see what systems ue-a =--a ec
,

i

i

14 i by the transient and if we could see something. There are
:
I
I

15 ; some alarms you exuect to get. If you read over them, you .
' * .

;

|-
, c. > just discount enem as ,eing normal.$

. c;
,

i

17 | F".t there may be a few that come in that you hadn't -

t

I
'

18 I e. ed, and these are the ones I was lecking for. i
! ,

i
'

19 ! Representative Carr. Is there any way to isolate the
1

20 i individual alarm? In other words, to shut off the horn and
i

21 the bell sc you can think a.little bit and get the lights to
!

* i2' i . .T a s ". i .o ,
i

t,,
. .

23 Mr. irederick. Sc. i
,

r^s '

k_) 24 i ;-m _m y a e - _. _4.,.g . w . =. .__..e ...
...a,..v .- . .ueye y._ _. ._ u - . , ..._ ... . . . . -.

o ere neocners. :ne.
.

25 ; reactor had a built-in sump pump that turned on, and what was
i

| '
i

! !
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1
t I*

!

r~3 1, the significance of that? {
(%s/ i

<

2!, Mr. Frederick. The operator told me that the pumps werei

3' running. I had no indicatica of that in the control recm. !

.

4 Mr. Reis. Any indication what time?

5'i Mr. Frederick. Approximately an hour,
!
,

6! Mr. Meyers. And that was water that had come out of the
!

7'|
reactor cooling drain tank?

3 Mr. Frederick. Yes.

9 Mr. Meyers. So at 10 minutes that drain tank had i
i

I'
i

!

10 ', ove rflowed? Since the knowledge of the 1019, the sump pump j
'

i
i i

11 ! came out?
>

I

!
!

12 Mr. Frederick. Yes.gg !(-) i

13 Mr. Meyers. So that means that the drain tank had sort'

14 of everflown at that point?

I
15 : Mr. Frederick. Yes.

i,
,

'
;

t

16 Representative Cheney. But you would not have had any-
|

indication in the centrel recm that the sump pump was running? j17 1

i :

i
IS i Mr. Frederick. No. The secuence of alarms that comes i

I. i

19 j cut of the computer that they were able to read later en was '.
.

t

20 , backlegget'. The alarms came in 100 at a time. The computer,

21 :; the :3M typuwriter just types them out cne at a time. So as j
;

I '
,

!

22 | they were ccming in rapidly, probably 10 or 15 per second,
i .

23 it 'ust couldn't .eep up. So there was a backlec. of mavbe '

-
a

, - .
'

t
-

2., | two cr three hours.
A

m e.,.i necon.n.tnc. .

25 : Mr. Faust. I don't knew what time this fits into, but
i

i i

! !
,
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4 .

,

! *e 6
*,

l,

3 1) e .
. . ,

t !
i

. ,o, we had problems with the alarnt typewriter, too, at this time.I '

v. I
'

2 And I don't knew what it was, but the easiest way for me to
1

say it is, it sort o'f started eating the paper. In other words,-3 i
.

4 it got off the track.

5 Representative Carr. Yes, we've all seen that in our
.

6, c::'ces.
. . .

,

I

7 Representative Vento. I was going to say, someone called ,

i, i
,

i,

8' about the su==. cumo. and let v.ou knew that it was c.oing. Coes .

,

,

. .

: l
!

9' that go on frequently? |
t

10 i Mr. Frederick. The pump dces cycle once or twice per f,
i

I |'

11 i, shift on a normal basis. What it is doing then :.s removing ',1
, .

..s. cu*- ='7.4..~, 4.. ..h=~ "ui'di.n . !
19. ! w 444. .., e . . . .. - - - .f . ... -a ,-

- .,, s..

|
.

,

O'

13 That's normal. The temperature is 100 degrees and the humidity '
-

,

14 | is erobably 60 or 70 percent, and it's just alwav.s sweatinc.. !. '
. .

I
15 ., And that water drias down en this basis and it c. umes cut en. ,e '

,

!

16 ' a regular basis. 1,'

i

17 Now, when he called and told me the pump was running, he i

i

!

I
i1*

18 ! also told me that the sump level was off scale high. That is i

-

1 '

j when he called me. It wasn't unusual for the pump to be19

|
.

- .'.e au..o.-. wa- i .us- a.t : c . ..x.._ ' .= v e i ~ ^ " e k...' ,".. a..d "-
20 . . .n _4 ..c, ,. <- . _. -- - . r.. ..

8, |

i
1

- . . . . .,. 4 . 6 c .21 4s ~-- 1 ' .;.
|

22 j so I called up the sump level en the cc=puter through a
.

.

.J manual cperation and ver:....::.ed t.na =tne was also reac.. ng c::..
.

' .

(v'i
.

.e,,,,, e u.... . ... s, ... a...e ,. o:=,.u s w a , , ,.,..; .,., . c . , , u. . .a .... . -- -.. . ..r -..ra ... --- --

CT I9defsi EtJ0fttet, it'C. .

25 which he'did.;

a
-

.

. _ , -.-s-__
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!..

i
i

1 Representative Cheney. Was that the last time the pumps

2 operated?
I
'

3 Mr. Frederick. That is the last time they cperated. As

*

4 far as I know, they stayed cff for the rest of the time,

5 because seen after that we went to the auxiliary building and

6 no one could o.cerate them.

7 Representative Vento. But you told them to turn them

8; off. Why? '

,

|

9j Mr. Frederick. I told them to turn them off because the
I,

10 source of the water now was obvicusly not sweat a the walls.I

.

11 We were getting water out of the drain tank. So rather than
i

i

12 ' transfer that water out of the building, I told him to stop
s

)-

13 it.

14 Representative Vento. How much was it at about that time?'

15 ; Mr. Frederick. If the pumps had been running for 19
I

,
o

16 minutes until I told him to turn them off -- someone else

17 would have to compute that. It is probably several thousand

18 , gallens that were transferred. They pump normally in a few !,

i

19 minutes, like one er two minutes you can pump 200 cc 300 gallons'
.

1,

20 ! out of-the buildine,. So c.robably 50 or 70 c.c.m cu=o.s each. ;. .
,

,

21 Representative Vento. .Did this prcmpt any special action*

!

22 en your part when you realized there was scme source of water
i i
. '

23! ccming frem, obviously, nc fr:m the condensatica but frc=
fs i!

!

'

't )~ 24 ' other sources? What action ::d you take at tha: ime?'

,

m-emi nwo,ws. w-c ,

25 j Obviously you've get a lot Of things that were before you tha:

I t
-

i
t

, .- _ _-_
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:

\
*

:

rm
( ) I were going on.
v

2i Mr. Frederick. I checked the radiation levels and they ,

i

l

< 3' were not in a line state. And I figured that the volume of !

.

4 water in the building was either not highly contaminated or

Si that it was -- it may have been highly contaminated in a
!

6 small volume, but it was not enough to set of f the alarm.

7| Either way, it did not present a radiological problem at that
,

i

B': time, so isolating the c.um:s, to me, would eliminate the
.

n

i
9 problem, would take care of the problem. !

;
I
'

! Mr. Reis. You said earlier that an outlet temperature10
I

11 was not requested. In the utility's chronology they provided, .

I
i

! '
was requested at 25 minutes and again at 30 minutes, and itr~s 12 _:

T-) I

13 showed that at 25 minutes 285 degrees as the outlet temperature.

I
14 i Mr. Frederick. That would not be abnormal. The tempera-

i
t

15 |. ture of the system being nearly 600 degrees, the outlet
i
i

16 ! temperature of the valve, f it were open, should be 600

I
17 degrees.

18 Mr. Reis. Right. But wouldn't that indicate that it i

i

I,

19 had stayed open rather than closed? |
.

i i
i

20 , Mr. Frederick. No. You ex ect the c.it.e during the i
.

|
i21 - discharc,e to raeidly increase to 600 degrees, and i: mav take. ,

,
' !

|fhoursforit tr col off.22
-

.

I
!

,f-.ss .

I want to im ose a cenerality23 Re resentative Weaver. .
. '
IT,s/ <

24' here to trv to hele. me feel my wav.. It strikes me, fr:m the
.

.

: =#wem aexrms. ine. ,

25 , answer you just gave now and the c:her things, that your ,
,

. -

4 f

.

+ = n -
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I

I

r- I gauges and other measuring devices were not telling you whatm

- (a)
2! was going en in this plant. That is what I am led to surmise.

|
3 Mr. Frederick. Let me make a statement about the indica-

:
I

al tiens. All you can say about them is that they are designed
t

1

5, to provide indications for whatever anticipated casualties
4

'
,

6; you might have. If you go out of the bounds of an anticipatedf

,

I
7, casualty, if you go beyond what the designers think might

i
,

8' happen, then the indications are insufficient and they =ay lead
t

;

9: you to make wrong inferences.
!
I

10 ! In other words, what you're seeing on the gauge, like
.

I

11 what I saw on the high pressuricer level, I thought it was

12 due to excess inventory. In other words, I was interpreting
(-,) .

u.
13 the gauge based en the emergency procedure, where the emer-

- ,

'
|

14 I gency procedure is based on the design casualties. So the

l
15 ; indications then are based upon my interpretation.

1
1

16 ' Hardly any of the measurements that we have are direct

17 i indications of what is going on in the system. They're all

13 i.qplied measurements.

19 , Representative Weaver. But I'm not absolutely clear of
:

20 ' the conclusica of design there, because you've got a gauge, j

i

21 , you.say, en the su=p pump that, because of swea:ing, you expect;
s'

!
'

i

~ 22 !, some operation.

23 Mr. Frederick. I would not expect six feet of water. |
rx !

,

t 1
s

24 The level indicater tops cut at six feet. The sump is six"'

:s ffceral Reco,ters, loc.

,j
'

*a* * - .

:ee: ceep.
.I .

i

t
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t
.

>.

T 1 Representative Weaver. Well, when you heard it at six
(~'/

-

I

's_ ' t

2 feet, what did you do? |

l

3 Mr. Frederick. That's when I isolated the pu=p. !
.

4; Representative Weaver. With the relief valve that is '
i

|

Si open at this point -- were you in.the operating room when that
J

6 relief valve opened?

7; Mr. Frederick. No, that's a different shift. The caly

.

8'i
way they found out it was open was to co around to the reverse

!

|;

9 panel. .

'
i
i

to j Representative Vento. On a different shift they found'

11 that. But you weren't aware it was stuck. You've already

'
i

s 12 said that.

-) :

J 13 ' But that's not the point I'm getting at, what I'm_getting
i

I
L ta at, since you weren't there. But in other words, this tail i

15 pipe temperature apparently remained high for some time after ;
!i

' i

16 that. You claimed it had been 574 in the system, and finding
I i

i

17 | out that it was 230 an hour later didn't particularly seem
| 6

.
I '

18 unusual to you.*

i

i

:19 : Representative Vento. But I'm wondering -- |
. .

'

20 Mr. Faust. That's an average temperature. It actually !

I :

21 ; should have-been.up around 600 degrees. |
8 i ,

22 , Representative Vento. If it had been -- in other words,
.

4

4
. -23! 'what you.' re saying, if it had been 500, that would have indi- *

- /~N..
< ,

;

y'j
24 ; cated to you the temperature inside'the system was the same

.

. J ,e n gem ,ws.ine."
.

tail pipe, and bviouslyLthe only way that could happen
,

,

.

25 L as that
3 .

! :
\,

_ _ -
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{,
.

1

(~ 1 is if you've got the steam passing through there directly and |
;

's
!

I

2 it is still cpen. And you were reading at 300. But the ,

.

}

3 thermal cualities, I guess in retrospect, are somewhat dif- '

'

i
.

A ferent.

5 Doesn't your procedure that you folicw indica:e what the
,

6) tenperature range would be for that or could be for that at ,

I |

7| all, do you recall?

| 8, Mr. Faust. We have a procedure that ccvers a leaking
!

9' relief valve, if we suspect it. At that point we did not
i

1
1
a

10 suspect it.
!

11 Representative Vento. So your parameters you were icoking.,

12i at were not necessarily based on crocedure. ;

- C's> >
- -

'

I

13 Mr. Faust. What maybe you should try to understand here
;

| ,

14 is that we are trying to gai.r. the prcper procedure to go at4
'

i

15 | it. We were into possibilities of several procedures, not j ust
,

i '

16 f one, to cover what was' happening. It hasn't been written, in

i

17 ! fact. So we were still trying to determine which precedure
1

!
.

18 to go by.
.

i
!

19 Representative Vento. Well, obviously the prcper procedure
.

i.,

20 here would have said that 300 degrees-or 280 degrees in the ;
a

l
21 tail c.i e should have been an indication. ,

i

22 Mr. Frederick. That's the point he's talking about. In y

i other words, what came cut of the computer en the tv.e.ewriter22 :p .

( -) ',
-

24 'I was an alarm that said: Temperature hot. But we cculd no:s

a.s.wa nanm. re. 9

25 see that, because the alarm typewriter was backlegged several
.

4

-w m - --n r
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1 hours.ex
I ;

U/
2- Representative Weaver. Mr. Frederick, back to the sump *

I
i

3' punp. Where did you think this water was coming frem?

4 Mr. Frederick. The drain tank, the reacter ccoling

5 drain tank.

6 Representative Weaver. What would that signify?

7; Mr. Frederick. That would signify that we had opened

I
8, the relief cr blown the rupture disk en the reactor ccoling

!

!

9' tank due to the exhaust of the r ~.lef valve.
,

!

10 Mr. Ries. When did you start to assume that that was
i
|

11 | not closed? When you were getcing all that water continuing
,

'

12 ' to ccme out?

O
, 13 Mr. Frederick. I did not assume that it was continuinc -
,

r

14 to come out. I just presumed that it came cut and it was

15 lieing there, anc this was the first time I saw it.

16 Representative Weaver. Enough came cut to rupt"re the
.

17 disk,-is that what you're saying?

18 Mr. Frederick.. Yes.
,

19 Representative Weaver. And so the valves closed ayain, i
,

i

20 ; but the water was up sufficient already. ,

,

.

1

21 Mr. Frederick. That is the way I was reading it.'
, :
.

I6

t i

22 i Representative Weaver. Cn Wednesdav. v.ou c.uys went eff, .'
.

t

23 what,.at 5:00?,

!-s

[
N- 24 Mr. Faust. 3:30 in the afterncen. ;

NJed Reporters, f me.
.

25 ' capresentative Weaver. When you caucused, did yce have
-l

*

.

I
g

.
_ --
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(^g li any' feeling that there might he damage to the reactor?
\_) \

i

2: Mr. Frederick. Yes. During the day we found out.
.

I
i . ..

3; Representative Weaver. Signi:icant damage?
t

|

4 Mr. Frederick. The possibility existed that there was'.

!

5 What everv. bodv. calls significant and what : call significant
i
i

i

6' are different. During the time that the reactor cooling

7i, pumps were secured and the reactor cooling system temperature
i

9

8i was recorded high, we felt that we were developing a problem
t

I

9 in the core as far as excessive temperature. Now there was
i

10 no way to tell what the core temperature was. I was just

1 1 ', assuming it was very hot. It had to be at least 620 degrees.

!

12 So, being without cooling water ficw and without having,

,

13 circulation, that was the time when I was feeling that we

14 } were damaging the core.
i

15 ' Representative Cheney. Can we talk for a minute, Jim,

'
16 about that?

17 Representative Weaver. Sure.

13 Mr. Frederick. We turned them off because of excessive

19 coeration and because the minimum temperature for oc.eratinc.'
,

i . ,

I. t.i

20 those pumps had already been. exceeded, the minimum tempera- |

21 tures. We were seeing degradation cf flow, moving frem.

i
i

100-percent dcwn to 60, 40. They were beginning not to pump22 -

:

! anv. more water. Thev. were securing themselves. Eventually23
t

.

(-
T) i id they would have been spinning steam and not doing anything,s

e,e.,.i m.xcen. i.,e. .

'
25 the prcblem there being that we could have damaged the reac:Or

h

'
i

ei
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b

1 cooling pump seals and develop.ed a leak where the steam would ;,e s ,

s a ,

""N,/ 6

2, come cut through the pumps.
.

3|-
'

So, since the flew was degrading and we had the potential |.

4 for damaging the seals, we decided then to secure the pumps',

S! first to see if we could survive on just two pumps. And then

!

6I we could not keep the other ones on either.

I
7i Representative Vente. And then you went completeli en

8 convection cooling?

|
9 Mr. Frederick. That was the idea. Cnce we secured the i

I
I

10 pumps, we were already in the process of raising the steam

11 generator level and we established natural circulation.

I

12 Representative Weaver. What events ther -- the Orchlem ;
-

3 i ,

4 4

J
13 is still this relief valve, right? What events finally brought '

la about that - ~ brought that about?

15 : Mr. Frederick. That decision was, I'm pretty sure, two
!

i

16 i and a half hours into the accident. Cnce we had established
i
!

17i an equilibrium in the steam generators and we were en natural

18 circulation, no one could comprehend why we couldn' t raise ;
f

i

19 ; pressure in the system.
I :
o i

20 . Representative Weaver. Were you talking a lot abou~ '

| \
l

21 ; this? |
. 2 :

!

22 , Mr. Frederick. Yes. We were trying to decide what it
f

I i

23 : was that was holding the pressure down. We had no indica icn '

<x ! i

1 ') : 24 ! cf a leak in the pri=ary system. A leak in the primary system
:

I

nwu cem,ws. wa.
.

25 should give you a radiatien alarm. All we had was a high

.i L

! i

--
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6

f]) 1f building pressure, which we thoug'ht was caused by a steam leak |

I

2' on the seccndaty side.

- 3! Cnce we bottled up the steam generator and isolated it --
,

,

4. one time we isolated it. The pressure came down. That con'
.

-

,

I

5 vinced us it was steam. So the primary relief valve was not

6 entering into the picture as a source of pressure building up.
4

IBut when we finally isolated the generators and eliminated7
I'

8 them as a source of steam, then it occurred to us that some |
, .

J !

93 other source of water was geing into the building, even though |

j,

i i

i
'

Mi it was not radioactive. Scmeone suggested, isolate the auto- ;

|
;

11 ' matic relief valve: it =ay be leaking. It was not thought |i

9 '

| I

12 that that was going to solve all our problems because that
}

13 did not appear to be the problem, even then. But when we shut
i

14 it building pressure drcpped rapidly, and that allowed us to *

,

f
,

15 increase pressure in the system.

16 We could press up to about 2,000 pounds,
i

17 Representative Vento. During this pericd after, you |

1
i ,

13 didn't give us an average temperature. What was happening to i

P

s

19 your. temperature? In other words, you said it started to drop
! !

20 in ycur initial secuence'. It started to d:co? |
,
,

21 Mr. Faust. Yes.

f

22 | Representative Vento. It was starting to dr:p. Did i:
i

1
,

; 23 - star: risinc again?
p/ I !

-

Is-
24 Mr. Faust. Well, what came.about was, when we shut the

.

|a tece,es necone,s. tee. .

en-cur indicators.23 !. pumps off we had TH paycu:
.

|
. t'

.
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1

(_) 1 Representative Vento. What does that mean?,,

I
,

I
2' Mr. Faust. In other words, they went high. hey went off ;

>

|
3' the high scale. The'.v couldn ' t c.o any further.'

4 Representative Vento. And during this time the pressurizer'

5 indicators were all right? These were indicating that they

6 didn't -- at one c.oint v.ou said thev. were wav. down. But thev -
. .

71 were new indicating --
i

I
!

8 Mr. Faust. 50 percent was what I was shooting at. I was

9| having a problem with the 3 generator in that this was just -

t
i ;

i

10 ! indicating to us possibilities of a primary-seccndary leak,

11 which led us to bottle up the 3 generator. .

!

r' 12 Mr. Frederick. The problem with the system temperature
i .

i

~ I

13 was that he was looking at an average temperature. The two e

i
f

i

14 parameters that you average together, he was able to 1cwer the j
i
!

15 cold temperature, but the high temperature was pegged out. So !
; :
! I

16 i that as it averaged, that value wouldn't chance any more even~

- ,

;'
1 -

t

17 j if the system temperature went way above that. That temperaturej
:

I t

iI?II wouldn't go any higher.
I,

:

c
I So the average, with this cold temperature goinc ccwn,

19 |
' - .

.

I

20 : it appeared that the temperature, the average temperature was
f

I. . .

21 }
goine down, because the average would get icwer, where in rac:I

-
,

,

1

22 i the system temperature was going up, because we just could not i

i
| !

23 | read i any higher.
-,f-s -

t-
,

24 ' -Representative Vento. But it had initially started to
ca.c 9 cexne i. inc. .

'

' 25 ! drop. ?!cu suggested it went frc= 570.
'

, ;

i

+12
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1

N/ |

. Maybe we should reemphasize that TH ccming(') I, Mr. Faust.
'

1
2' out of the too of the core, in other words, was c.oinc. u o. as .

| >.

:>

3| far as we could tell'. We had an indicator over on a panel"

.

4{j that sits over to the left that is back behind that one man' ,

e

t
-Si was monitoring, and he was indicating, I believe, that he could

6! just see an indication of TH up around 800, which is as high

7 as that went. And ho said it looked like it was just bordering
i

B;i that.
: .
| I'
l

9: But that was some input, too. And the TC was being !
,

i

10 ' ccoled off by 6e feeding the generators.
,

i

II . Reoresentative Vento. So in other words, what vou're .!
|

. .

i

12(~j saying is the ins:rumentatien was nct adequate to give you -- ;,

V
13 | to know the parameters of what was happening?

14 Mr. Faust. This board vou see right now, if that had
1 I

-

' i

15 ' been uo and had been in our disc.lav. uo in front, it would !
i

. .

!
i i

16 | have told us a lot. That would have read up into the four-digit
i

17 place. That would have told us what the core temperature was.
'

,

13 . Reo.resentative Vento. Was that somethine. tha: was "usts
2

i
Ii

19 ! put in for this experience? :
\'

20 1 Mr. Frederick. Yes. I

i
I I

21 ! Reoresentative Weaver. This was after the accident. '

|
'

i
22 Representative Vent 0. But are they normally in reactors?

,

I
!

'
23 Reoresentative Weaver. The thermoccurles themselves are

(~.$ i .

_t._/ 1

24 | v. .. . e 1 2. ... u..w.e . a . ..".4- .i s ;d '.* .a '. a .a. a. . e 4 ...a. . . '. ...: a - a -.

c+,e.a :ecor eri. Ir c.r ,,

..

; Representative Vento. I see. In other words, they didn't'

,

8

|
i,

_ _ _ _ _ ,
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(a)
1, knew what the carameters wete because it was off the too of,,

-
|-

; |
1

2! the peg,
i

3' Representative Weaver. That's right.

4, Representative Vento. In other words, they didn': know
I

I

5 what the temperature at the high range was. You had no way
1

1

6; of knowing.
!
i

7! Mr. Faust. Not at that point.!

3, Representative Weaver. Before the accident, did anycne
i

9; ever question the idea that the levels of the pressurizer .

1.

i
'

10 could possibly be different than the levels in the reacter
,

,

11 ! vessel? Or just did you absolutely assume that that was the
.way it was?s ,.

i i .: ,
. -

r i%d

13 | Do you folicw me?
i

14 Mr. Frederick. What everv.bcdv cunches into v.ou on an. .

h

i don't let
15 : emergency precedure that involves a cooldewn was,

16 f the level go cut of the pressure vessel.
i

1

17 :|
Representative Weaver. Right new you read the leve of

|

13 , the reacter vessel Sem the level in the pressurizer.
i.

,
:

o
! I
i

'

19 Mr. Frederick. That's right.
,

i

20 Representative Weaver. Did anybcdy ever say, hey, I !,
i

21 ; wonder if that actually was right, or that was just gospel?
,

,

; ,

22 ! Mr. Frederick. Mone cf the transients that we had j j
' |

n i

g3 23 ; examined either'on the simulater er through the energency j
i

v
precedures suppcses that ycu wculd develcp a steam bubble in24 '

.TJ9 der;l OtDorters. INC.*

scmewhere Other than the pressuri:er.'
25 the plant in the : bes,

i

| I
\*
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Representative Weaver. So ncbcdy ever cuestioned that?
7-) .;j
A.s ;

,
'

Mr. Faust. Well, as far as we knew, we don't know that.
2

, !, Recresentative Weaver. But what I'm talking about is
.

-

i

you personally. You never heard anybody cuestion this?
4

Mr. Frederick. We always talk about emergency procedures |
5!

|

6' and stuff. 3ut if the level had went en in the pressurizer,i

i

7,i we could not predict what would haccen. We didn't have any
--

t
i

! emergencv crecedures er safety reports that told us what we ;

8|
- -

t
:

! could expect or any indications that would tell us actually t

9 I

what haccened.10 --

11 Mr. Faust. That is the level goinc out of the pressurizer.,
-

!
! |

We didn't face that. We were faced with the full pressure. |12

[~)~ ,.

13! Recresentative Vento. If this had happened somewhere
-

else, you could have read it up here without any trouble? You ;
34 , \

l i

would have read it if indeed the source of the less of pressurej15 !
i : l
.

.

16
was located anyplace else in the system? Ycu would not have I!

|
| \

17 | had the same type of problem? t
<

Mr. Frederick. No, not really.
18

!

19 1 Recresentative Vento. Because it would have been demen-
-

4 1
: i ,

i
strated in the system. It would have been demonstrated by : !'

eo .
- ,

t i

i

-reading it off of the gauge. But insofar as you read it off j;
'

I

I
i

!22 ' of.this at this source --
i .

'3 1 Mr. Frederick. If the leak had been scmewhere else in I

r~s t
. ,*

|
'

t )
a i, the syscem, then that low pressure point wculd hav'e caused the

'

'
.

t

:c;P9Ce*3 24DCrters, Itac. '

23 ' pressure to go down. {
'

!
' ,
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1

- (~s 1 Representative Vento. Unless the reactor heat as such -- !

L-) i
,

2: I suo.=ose that vou could still c.et a bubble, but vou would have - ;.
, . .

} i
!3' been able to isolate it. i

t

4 Mr. Faust. I see what you're getting at. I don't think !
t
i
I

5 that's necessarily true. We are dealing with a very hot svstem .
i

i
a

6! that still might have forced the prassurizer level up with a '

I

i

7 leak elsewhere. But later on it might have cene down. 1
-

8 Representative Vento. That is another possibility. But

I

9; I guess your procedures take that into consideration. Because
,

i

i l
10 of the tremendous heat here, this could have forced all ofi

r
I

.?

11 - this up here, so you would have water up here, but the pressure .
i
I
L

12 ; down here, created by the intense heat, could have offset !
(~% i

|%-) ! '

13 1 your gauges again.

14 | Representative Weaver. No, the alarms -- you say how
:
I

15 many. audio alarms were going off right at first?
' 1

: 1

16 : Mr. Frederick. There is only one audio signal in the .

1

I
I:

I i
l *e i ;room.

i
i

18 1 Representative Weaver. There is only one? !

I I

i
19 1 Mr. Frederick. Off the annunciators on the panel, there

! i
. !,

'l

20 is only one. j
, i-

i

21 | . Representative Weaver. The distinc' di#'=-ences -- there
i .I
I

22 are not seven different bells going off? <

l

I23) Mr. Frederick. No.
. ,

- ~. I

.he ,

24 Representative Weaver. There is just one. ''

\ wMtral Rtco,ttts,1*C.
.

25 Mr. Frederick. Right. If you get a panel alarm, you
,

f

'
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I get a beeper. Then when the alarm comes in on the cceputer,
(v^)

,

2 you get a different beeper.

3 Representative Weaver. Those are only two different"

.

4! sounds, is that correct?
i,

! Mr. Frederick. Yes. The radiation monitors are a differ '.5

5 t ent sound, but we didn't have these.
I

l
7 Representative Weaver. Let's get to the spike. Whc had .

|
'

3i the responsibility? What person had the responsibility for

9 a4 u.4, w .uea-- g s
s --: w..a- o..

. ..

10 Mr. Fredefick. I was on it when it happened. Are you
e

i

II ! talking about the reactor building a pressure spike?
.i

i I
i
. i

312 Representative Weaver. Yes.
fs

tu-)
.

13 | Mr. Faust. And he pointed it out to me.

14 Representative Weaver. .And then what happened?

15 Mr. Frederick. It initiated the reactor building spray.

16 Sefore the reacter building spray even fully initiated, the

17 spike was gone. In other words, the transient was only

18 ' seconds. So the need to continue the reacter building spray .

!

19 was gone already.

20 New, the reacecr building spray, there are chemicals in.

21 there. There is acid and caustic, designed to reccve iodine !
^

i
|

'

22 and to maintain the Ph. Okay, it is undesirable to spray that i:
r

!-

a - n. : e "- .' .a.- e- av.23 : s*"-"- ='' ^ " e . ..". a e"n "--: e.. . . 7. .". a - 4 - w'..v.4-- 7 ----" a r--..
,(,, . !

.

',a ,

,s~-

sie.nal.-

.w-<ve neoc,n,s. m:. .

-i

25
'

Representative Weaver. Sun what did the spike mean ::
-

b

I I

,I I. |

_.
- , - -,
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1
-

t

1 you? What caused it? What caused that soike, that builduo
- -,~

(s
2 of pressure?

3 Mr. Frederick. I had no idea at the time?,

4' Representative Vento. Did you hear any noise at that

5, time?
I

l Mr. Frederick. No.6
I,
i

I
7 Representative Markey. Had the sprinkler system ever

i
i

a{ gone off before?
I

9! Mr. Frederick. No, never.

10 Representative Markey. What were you told if the

11 j sprinkler system did go off that it indicated? What would !
l,

,

12 ! have been your visceral reaction? What did it mean to you?

\- -13 Mr. Frederick. It shouldn't go off unless there is a

la ! buildup of the pressure. We see graphs that project a buildup

I
of the pressure. It should round out the ~raph and bring it15 : vi

1

1

16 | back down te normal.
I

!
i

17 i Reo.resentative Weaver. Did you sav. hev?
i .

i

18 I Mr. Frederick. Yes.
I

!

!

19
|'

I.

Reoresentative Markev. To who? ,
. . ,

i

20 Mr. Frederick. The people standing arcund were engineers.,
,
,

1

21 , Mr. Reis. Ecw many people were in the roem a the time? !

i
I

. I

22 I Mr.. Faust. That's a hard c.uestion to ask us. We weren't j
,

t

' t

22 takine count of the pecple in the building. We were watching -

(~T I

, 's ' 24' the system.
-

I

; 3 % erst Geocr tes lec.
'

I

25 ; Representative Markey. Sc you were the first ene te |
1

'F
.

't

! ir

,
-

E

!
|

_-
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'
;.

t
'

1 notice it.7s

( >I |
-

-

2i Mr. Faust. No, Ed was over at tha; point on the panel. !
i

I 1

.,

3! Mr. Frederick. I told Mr. Marshall, Mr. Logan.<
<

!

i
4 Mr. Reis. Who are they?

,

Si Mr. Frederick. Superintendents, superviscrs.
I

6 Representative Weaver. Was there any NRC persons there?

7 Mr. Faust. I don't know.
,

B i Representative Weaver. Did you have respira crs on at
I

9 that time? |,

.

i !

10 | Mr. Faust. I don't think so. i,

! |
11 ; Mr. Frederick. I don't remember.

12 i Mr. Faust. Because of conditions in the control rocm, I

(~) i
''

13 ! there wasn't a necessity to have the respirators on full-time !
n-

.
:.

) i
14 ; at that time, depending upon what the health physics people '

,

l
15 } were relaying to us for the conditions in the control room.

i
!

16 ! Mr. Frederick. Several times we had cc=munications j
i .

I

17 ! problems because of the respirators. So we would just pull !
t

i

18 ! them off and say what we had to say, and then put them back |

j .

'
19

'

I know several times when I wanted to talk to the super-on.
, . ;

,

20 ! intendent or to the sucervisor in char e I did have to take
i

.

21s off the mask. I don't know if this was at that time. +

i
! i'

t

- 22 ; Representauive Weaver. Then after the spike occurred,
,

,

i

23 you told the other people? ;
,

;

.f}. 24 Mr. Frederick. I assured the spray and was assured :ha:^
-'

!:e%eral Feoorters, tec,
s .

25 the building pressure on both channels was indicating back
| !

,

t
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'

.

! down to where it was. I disco.unted that as not beinc sieni- 1

r^3 1; - -

( f

.

i

%/ I }

2j ficant'enough to step what I was doing and let the makeup
,

'

I

3' svstem take care of it. The building pressure was back to ,
i -

1

i
4 normal. It could have been an instrument malfunction that' '

5 caused that. It was such a rapid spike that it did not imme-

6, diately tell me that there was an explosion in the building. ,
.

i

7! Representative Markey. What about the sprinkler system
1

!
8, beine, tric. c. e re d , tho uc. h? Your instinct must have told vou ,

. ;
i
L 8

! there was somethine unusual coing on. I9
; -

!
t

10 ' Mr. Frederick. Certainly. But it cculd have been an

11 i, instr-ment .canel malfunction. |
.

t '

12 , Representative Markev. Was there anvene else in the recm- -
s .

('~) I-

13 | at the time that occurred who would have had superior knowledge
i

14 to what you would as far as what was going on? Anybody frcm
i,

IS ' NRC or Babecek & ??ilcox?

16 . Mr. Frederick. It wasn't until a day and a half cr two i
I i

t
I

! l
'

17 ' days later that I was told that there could possibly have been '
;

i |

|i

18 , a hydrogen explosica. No one brought that up at the time. i

, |i . .

19 | Mr. Reis. When you announced it er said, oh, we've get
1 1'

:
i

4

20 ; a spike, or whatever you said, was there a reaction frcm other
i
s
4

21 , -PeoP.le in the roem? Did anvbcdv. else, when vou walked back. . .

I

22 ! over to start fiddling with your other instru=ents, ycur ;

i :

23 L makeup instruments, did anyone go over to try and analy e ;
>,s . .

$
,

(/ ;us. e. 3.s. 4,.. ..u.e :.,24 , u..w. 3 . , c e.44 4. 2
. .e ....w.. . .

..nr..ro mesenm. ine. ! .

u, , .s.1 .T m. A. e . '4 . * b. .a *< .v. . .u..s s...s .7 .* .. s.A. u. . . . ~y . e. .
w : 4.-

,

. . ..w. . .. .. . . . w .

.

i
..{ ,

!
!I

t
-
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i '=-

s- . .
,

s-

2 Mr. Reis. You said it could have been an instrument

! malfunction. We all knew that new, that it cculd have been.3

4 But at that time, did that occur to you or did anyone else ' ays

* b.a *. i ..m..e d i a .a. .' v, '.5 .. . -

i
i

6| Mr. Frederick. Yes.
:
i

.7) Mr. Faust. We both said it.
i

| |
3i Rec.resentative Vento. Have .vou seen those tv. o. e of '

;

9t instrument malfunctions befcre?
.

ii s

10 | Mr. Frederick. On a graph. ii

I, |
,

Il i Representative Vento. Have you seen them at this clant?-:

r3 12 Mr. Frederick. Yes. ,

j
t < ius - :

13 Representative Vento. In other words, you have had these .

|

-14 type of instrument malfunctions before?
.

'
15 ; Mr. Frederick. Yes. Any kind of graph recorder, which

i
i

16 {
is-what it is, a little pen recorder like that is sensitive .

,

i
t |,

17 ! to all kinds of things, a bu=p on the arm or whatever,

is Mr. Mevers. But this meant that the actual something -- '

i i
i t

I19 what was it, reading pressure actually went to 23 psi. So
'

i

s .
'

20 { there had to be something real. Whatever instrument was
.

.

21 ! sensing pressure did sense a high pressv: i

Ii

;

22 | Mr. Frederick. That's true. " . . . . trace en the graph would
i

:

I

23 ! to me, wn cn at ..d, indicate that it was not a pr=ssure. . . . . . .

-r )- t)

N /-. - ~

. ~..u. a. - a. ., n. . n.~3, u.. a 3 .4 a. ~. 4. u .u.a. %..44Aa - A ..a ~.m. . a . a. -. .. . a. .na,a. e-.. ,, na4 --.3 . .--- --. . ..

ce7/ecerai Re::crters lac.
.*l

.

'
.g.la,*g * * S .*. (P * h. d .*. ;* I ." .** g * h. g . . . %' S *a

** '
? .C.

i Ceg.* .a 4.. .s 4 *.. h.g *
--. , . . . .. . . ... ..y ..

!.
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1 .suf ficiently abnormal to be just completely out of my realm of
/-sg .

\J !
2I experience.

I

l
3i Representative Markey. Could you show us what you saw

'

4 there?

S' Mr. Frederick. This graph, both of them, in fact -- we

6 saw it on one, the pen moved up to 30 pounds and then straight

7 down,

a Representative Weaver. That's red, isn't it?

9i Mr. Frederick. It's green. There's a red one and a green !
!
.-

10 I one. The green is low range. The red is wide range.
!.
.

i

11 ' Representative Weaver. Now we know why there were two
e

12 |isingers.
!

' /~},

I
13 Mr. Frederick. This is a picture of the graph. This is'

i

I
14 the line that it was tracing. It went straight uc. and right

15 back dcwn again.
I
L I

16 ' Representative Weaver. This is up, isn't it?

17 Mr. Frederick. This is up. This is high pressure.

18 Now, if I was going to see a pressure transient in the
I

19 building due to steam, it would icek like this, and when I
I

I'

20 ; turned on the spray it would lock like that. And this time
i

! l
21 ' here ceuld be several minutes. We're talkinc. 15 or 20 minutes.i

i
-

1

22 A spike like this is absolutely meaningless te me. Now I knew
.

23 what it means. >

(~ I

's>) 24 |. Representative Markey. Ecw long, to the best of your
*

osaes nex,tm. we. ' ,

.,

25 ; knowledge, was tha: visible? ,

n

.i
-

t

!

%
. . - . . _ . .
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6

l' Mr. Frederick. That's less than a second._s
? \
(d I

2 Representative Weaver. Mo. On the chart.

3i Mr. Erederick. It would be there for 20 minutes to a .j

I |
,

half an hour before it went around the corner on the chart. *

4'| '

5! Usually on a chart like that one hour's worth of information i
i 1

-

t

6! is displayed directly in the center of the chart, and it just 1,
,

- :
i

i i

t t7; moves on around the side. ,

i
I ,

3 Representative Marke.v. So it wculd be in the center for .

4 I

I

9' about a half an hour. So it might be en the chart for about |
.

I i

I10 , an hour.
i

I I '. -Representative Weaver. We've been told it was up for
,

t

12 , two hours.where it was still exposed.

-O
'''#

13 Mr. Frederick. Probably seven or eight hours until it
,

!, .

14 ! went all the way arcund and it went up in the speel. But ycu

I

15 ' don't see that. All you see is the front of the graph like
i $

'
t
t

_4 - 'k..='. '..b. 4 - 4 4 = c. t. .= v. k. . a. .- a. w _s ., i16 'his. An d wh.. = t .7 ' ... s a v. .' ..3
~ o . .

; .

'

17 probably an hour alene before it goes around the corner and

18 you can't see it any =cre.
.

,

19 ; Representative Vento. Is this the single-pressure ene ,

1

20 or is there =cre than one here?

21 ; .Mr. Frederick. These two are both reactor buildingI

i
:,

t
i

22 ', cressure reporters. t
-

1

'

.v . r.a s.. a. .w. e. .- o. ' - .= r. . . .= ' .' y .. L_- 3 . .c' .4 . = . . s .4 g ". . . . w. . a. .- =. ,23
'

. .i. ,
,

.rh
( l' 24 *.ic .* y .... w: w ...y0.....e .2

2..w . . .v w ...y.. ...3..
. . .

t Fe:ers 9ecerters, tec.
'

.

.g.. . . . e .;. sc.4.w4....a C.4 ._w25 .e.e.. se....:.ye y4. 3 n. . 6 a .. . ..: ... . . - . . . . . . . - -:.-

n
N
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' I recorded the same thinc.? .

v
.2 Mr. Frederick. I don't know that for sure.

3 Mr. Faust. They are recording -- one is =cre sensitive. ;

:

4 In other words, in the icw range --

S'I
Representative Vento. So when an instrument malfunction

l

6!,
would occur on one, you would not expect it to cccur on both,

1

i7, would you?

84 Mr. Frederick. The conclusion I =ade that it was an

9, instrument malfunction was incorrect.
i

10 < Reoresentative Vento. Well, I don't know if it is or
,

.

,

,

!. net. I don't know, maybe it was ric.ht. But I'm iust sav. inc.f

11
*

s.

i

12 it did occur on both of them simultaneously, at the same time.

') i
Mr. Frederick. All I'm sav.ine. now is that what I saw on13

i

14 the gr,=ph did not relate to any of the precedures or any of

15 the transients that I had analyzed previously. So that when
i

,

3 '

16 ; I saw that spike and it went away and we were back to normal
4

|

17' and I was able to scu.re the sprav, I had to discount it as
|

~

t '

18 i heing something that happened that had very little ef fect.
I
f
*

',

19 ; Representative Carr. The spray senscrs are different !
1

t
i

20 . frcm the instrument senscrs, right?- Or dces the spray ccamuni-
,

,.! ..4s3va...4.w .-
64{ ... a . w. .

,

a i

22 i Mr. Frederick. The only way that you can tell that you're '
',

I '.',
-

7., ' - - . ,y .4. - - . w...e k.,U .: .1 2 4 g . . . ..o.o. A 4 .* e ". . .# .*.d .' . .'. .' a. . . .' a * .a "y ""..y. .
. ..v.

i Gy. Ay.

O
. e. v - ". x. . .=. v =. y - =. a o- . .- .(_) 24 .# s- .- .....4 .c, .=...c' ...a. .. . .' e . .=. . < a.

' -c-a..-
.a w,

.y . ..
3 .

< .17mcae 4 ecorists, tec. ' ,

25 j' on the puOp.
.

i

8

I f
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1 1 Representative Carr. I'm interested in the spray sensor.

- O*s'~'

2|
The spray senses an increase in pressure independently from ;

3 that?

4 Mr. Frederick. No. This is the instrument that activates,

5 the spray system.

6| Representative Carr. So if the instrument malfunctions,

! l

.

the sp;ay will go off,
'

Mr. Frederie':. Yon would have to have three instrumenta;
|

9| malfunctions.
,

i
10 i Mr. Meyers. There are three pressure sensors. So i

4

i

11 ! actuall.v , each of these has to indec.endentiv. --

12 ! Recresentative Carr. So there is a votinc. crocedure. -

,
,

. .

(~'% i
'

kl
13 Mr. Meyers. Do all three have to indicate high pressure i

I
14 or two out of three?

4

15 Mr. Frederick. Two cut of three.

16 , Mr. Vento. In the other instrument Calfunctions, have !
,

i
i

you ever had these sprays go off before? |17
|

|

18 Mr. Frederick. No. When we tested this system, we did

19 it with air to see if the no::les would pass. You don't want .

i
t
i

i
to spray this. There are electrical wires and everything.20 '

21 Mr. Meyers. What could have had two of those three :
;,

'
!

'

22 sensing devices sense high pressure and lead them to think the ,

i

23 pressure was high, cther than high pressure, real high pressure,'

/^'s :
-( / 24 actual high pressure? Is :here anything that decides the

wer i s :enen ine. .

25 . c.ressure is goine. u c. that Oculd have led those senscrs to

i;

! .

I 1
4

. _-. _ Q
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'l think the pressure was high?
f._

m 1
%d

2 Mr. Frederick. A test signal.
,

3| Mr. Meyers. Would a test signal go to two of them at the

1

4: same time? '

5 Mr. Faust. No. In fact, you would have to hcok it up.

6! Mr. Frederick. It would have to be a lengthy manual

|
7 action to get it to do it, other than actual building pressure. .

I
* I

a, Mr.tMeyers. Is there anvthin- that you can think of other :
_ w

i

!,

9! than excess building pressure that could have simultaneously
ii

| |
10 led the =eter to read 28 psi and to turn on the spray tanks

i

11 I or turn on the containment spray?
|

12 j Mr. Frederick. No, it had to be high-level pressure.

O,j
13 Mr. Faust. There had to be a pressure surge in the'

la building for it to hac.cen. -
i_i

15 |- Representative Markey. How long was the sprinkler system ,

I

16 on?

17 Mr. Frederick. A few minutes,

is Representative Markey. And did you turn it off?

. ,

19 | Mr. Frederick. I turned it off. You have to do it !
s .

5 i- ,

f 1

20 ! =anually. j
'

l
,

21 Reoresentative Markev. And what was .vour basis for :
i ,

fi

!I

22 i turning it'off? -

|
,

23 , Mr. Frederick. Cne, tha: the buildinc. .cressure had
(~) l

24j returned to its original "alue. The spray systa= is designed' '')

es.-c: erst 4toor ers, lec.
.

25 to return the building back. And two, the danger of sc.ravin:. .

*
i
.

A
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c ii-

.,

-1
the caustic and acid en the operating equipment in the building >

, - !-

2' cculd cause more problems. And I'tcid the superviser I was
I

! i

3! going to secure it, and I turned it off, and he agreed withi *
f I

I
i

-

4 me that it was all right to do, because the building pressure |

|

en all-four channels-indicated lcw.3' 5,
!

!

6!
;

.-.

7i.

4
'

i

.

9i

!
i

'' 10 i
i

j l

i
. 11 *
1

12 i
.

'i 4

.s aJ

.i

14

15 |

<

16 ,
&

,.

17 '
;

18
4-
1
1

! 19 i
4 .:

I
i
'

1 20 '
- .

* I

.

!
i

*

1. 9 ii 5

T f

$ f
'; -- i

i
$

>

*\ *a - t
4 6,

t

GWeras Meocrters, &c. : .

'
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f
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1 . .$tc . Markey , Did the supervisor agree with you at that .

.Cs .
. '

.

--

1 iss

2. . point, that it was an aberration?
!
f

# '3i Mr. Frederick. Because of the spike , we didn' t understandi

i,

I

aj it at the time, but we went on with the emergency precedures .
i

I '

I Mr. Markey. And because of the confusion, did you not
S

.

i
*

6i have time to go back? ,

o ,

!
7 Mr. Frederick. Right.

!

3'. Mr. Cheney. During this pericd of time -- between when
.

i

i

9i you cooled off the reactor coolant pumps and discovered that
:
t'

to | the relief valve was stock open and got it closed, what was
,

i

11 | that an hour? i,
>

I I

12 : Mr. Frederick. You want to-knew hcw much time between
, ,

i

(' ;

13 when we turned off the pumps and when we shut the reacter ;
k

i

14 i coolant pump?
-

, ,

, .
'

15 Mr. Cheney. Yes. Wasn't that the key time in terms of ,

;

16 ; damage to the core? ;

i
4

Mr. Frederick. I believe it was probably about an hour --
17 |

;

t .

' 18 ' the recorded time Eb.at I've seen was we turned uo. the c.ume.s at
;

1
3
'

19 ' 70 minutes , ' shut the valve at 2.3 hcurs.
t

I

i 20 ; Mr. Faust. These pumps went of f at dif ferent times new.
,

I

21 , 1tr . Cheney . What did you think was the status of things ?
I

22 ! Was was going on in the centrol recm?
;
> . .

23 |
EMr. Frederick. We were trying to establish natural circu-

,
-

A
+\ '/ 24 lation. We were 10cking for decrease in temperature tc indic-i

| 'q:
6&EMt?$1 EMCMtf t. f RC. ,

25 cate that natural' circulation was taking place.

]
;

<



.
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i

l' As' time went en, and that indication did not ecme abcut,
,_

~

2 we became increasingly anxious to do sece:hing. Eventually
I

t

3| we restarted the pumps in spite of the damage that may have<

I
I
I

4' occurred to the pumps. We had to restart them, because naiural

5, circulation never did occur.
,

I
t

s'
.

Mr. Cheney. And this is the same time when you're trying6:
i
,

7 to figure cut where the leak is in the system?
,

8| Mr. Frederick. Yes, where the low pressure is coming frcm.

9! Mr. Faust. I should say that I find it hard to say that
i
,

10 I natural circulation didn't occur -- myself, I feel we had some
.
#

| I

11 ', sort of ecoling going on there -- to me, and if you 1cok at it.'
i
i
.

12 ' new, we had to have some sort of cooline going on. Temperatures
i -

s :
*

I'

13 were high, but from what you're hearing in reports, we did not''

la , get anv. melt -- that is , frc.= sam. oles that were c.ulled out of
l

.

!15 - there, so it's telling me we were removing heat, which wasn't
:
i

16 ' a desirable way to do it, but it was -- I guess ycu could say
I
i

17 , it was what we had at the time.
,

,

t

is ! Mr. Frederick. Craig and I have speculated that the only
:

,

19 ,:. cooline. we had was from the B-loco, high .oressure iniection
:

. .

il
20 ; that was going in the 3 locp. It had to move across the cere,

21 ! and then-cut the pressuri:er thrcugh the relief valve. That

b
22 : was the only cooling water path -- ficw path that we think we

23 had.
i

/^5
k )'

a .s **%..a *. .d r .' 4 % e *..b.s. o c L, m. o..t..*.e, C o ,. . .1 ew. -
. 4 .b.e .a.so... a. o 4 *f. s.m.4 --ss w. .. . .. .

! .Cf*-TCef st E TOC,ttrs. IMC.
. .

25 say if you had a hyd:: gen explosion in the reactor?

|

a
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i

i :
! i

j| Mr. Frederick. In the building not in the reactor. !
,- \

's/'
'

i'

;; MR. Faust. It night have been down where the gases would
4,
i

this is,i have possibiv., if v.ou want to leck at it that wav --

,..
.

,

: ,

'
if - you want to trv. to 1cck at. that wav. , would have been dcwn!

4 ,

1

where the RC drain tank is, because that is inside a little |.e
! l

'

! centainment buildinc itself dcwn there. !
6

|t, .
'

|

7; and that is where your gases would have been building up
E t
' :
,

e. c s s i b i v. . And if that is where it would have occurred, that
3

t.
s

t

is where I would have said it might have haccened. And it ii
9 ..

,

I
.

'

locked more like ic would have a burn. ;

p)I, :

f

11 | Mr. Me. vers. Whv. did vou sav. it lecked =cre like it was a >

.
i

.-' r

,

12 L burn? i
'

(''') L
'

13 Mr. Faust. Well, a.cc. arentiv. we didn't lose anything if''

i

!

ja ; that spike cccurred. What we were looking at, also, we were

.c 1

15 .,
still monitoring the system pressure and nothing changed.

.

d
16 That spike cccurred; nothing changed in the system. j,

,

j ;) Mr. Meyers. You mean if it had been an explcsion, vcu.
i

I
i

93 would have expected the equipment to be damaged?i

i

i
f '

Mp ; Mr. Faust. Yes.
;

:

20 | Mr. We aver. Let me ask this questien, then you can go

,

21 : on. ,
!
.

m, Mv c.ues tion is -- well, Seb 's c.ues tien is -- ycur backvroundi
u .

|

wl and traininv, let's ask that first.
, ..

,f"D'

J 24 I Go a.ncac, Seb, 1: you want tc pue := ci::erent_,y.. .. . . . . .
,

t,

o+neen R eoerttes. i c. .

* * * #' which
23 Mr. Carr. Well, what was */ cur prefeSsic"*'

.

!

u_



, . 73
.

...i

ji 4 j ;
,

, . e
!

1: took vou to that roca that day? I don' t want hich school or j6

--
-

-s ,

!J --

t i

2|i
anything like that, but were you in the Naval Reactor Program -'

i

l !

or what? :

3;; |

4' Mr. Frederick. All my training came through the Naval. |I

.
'

!
'

Reactor Training program, six months at Sainbridge, Maryland;
I3

1,
-

6' six months at a Westinghouse simulator prototype in Connecticut;
.-;

7f
and then the remainder of my six vears in the Navy was on a f

,

- -

1

6
,

submarine, operatinc an S3G core.'

Si.
- ,

' I
Mr. Carr. What is that? ;

9, i

I

jo | Mr. Frederick. It's a General Electric steam plant for a ;
.

.!,

t

submarine, the same type of pressurized water reactor, just en :.!
11

I.i

a small scale. |
12 t

-w
'k ) ;3 | Mr. Faust. And it is also the dif ference in controlling

'

-
R

I

features here, because thev. do controlline off rods due to :
,

1., - ,

highly enriched uranium fuel, where we do it on a bcron centrol;
15

i 4

8 !

i a lot of it. There is a little shift in it.
16

,
-

:
,

Mr. Carr. But you are familiar with the reaccors pun.cs --
,

.
,

17 ;t .

I,i
,

hcuse all'this?;g ,
i
.

19 9 Mr. Frederick. Yes.
.

'

t.
<

! Metrocclitan Edison has a training nregram, tco.'

20 , -
-

t

!

33i Mr. Weaver. Ecw do you ccmpare the two programs ,
-

i

.
b

e - !, Metropolitan Edison and the Navv? i,-

u. I

_v . r . a.da. . .4 ..k . n' ' c s . 4 d a_ .. . .# - a _' .-
.- .

33
.

O
i N Mr. Carr. So v. ou were at Met Ed and they have a traininc-

iwecerst m :n,ms. :ce. ,e -

-. ., y wh. - e.=.. ..y 3: .w... ..u.. ..C. .D.
- 7 . - _y . m , w.a C..-2_4, g :, wy .a.. w.. w. . . . . . . w w. a w . .w .w.

w w .w ,g

|

.
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.

I before you went to-this one? ;
,

' -<s ;

d/ 2| Mr. Frederick. Unit 1. We weren't licensed on it, buts ,

! i
i !

2| we operators-in-training. |
1 *

i l
! 4

4i Mr. Carr. Now, B&W also has a simulator, and did vou cc
- -

:;

5 and do work there as well? !
: I
,

t

6t Mr. Frederick. Probably a total of 10 or 12 weeks on the ,

i

|~'
simulator altocether. It is a cc== uter; that's all.-- ,

/ i

1
-

|

3> Mr.-Carr. In terms of vour experience, had v.ou at other !
.

>

; I

9 '. times gone throuc.h the experience of going throu-h emercencv '., .

!.
.

i

I !

10 crocedures , or was this the first emercencv? i,f 4 W e

!, i
!

11 ' Mr. Frederick. No, we had had several. We had a safeguards
t

I

12 evacuatien.
i

.
'

h

Os_ 12 | Mr. Faust. You're talking about in the Navy new, tec. And!

.t i,

la j. it is not new, going through transients in plants for us. *

,

i
15 : Mr. Frederick. In Unit 2 we had several.

I
1

16 ! Mr. Carr. And of course there was your entire thing at the
t,

,
,

! B&W simulator emergencv .orocedures over and over again.17
'

.

i
,

la Mr. Frederick. Along with start-ups. !
i
:

19 , Mr. Carr. And is your background the same?
!
,

i20 Mr. Faust. Almost the same . You could say it's almost'

21 , identical, the same as far as schooling goes, right up until
I
i

22 licensing at Three v4 t o ~sland. .
.

I

23 Mr. We ave r . Did you have a six-year hitch?

j'') 24 Mr. Faust. Seven years.
+ ' cm neocems anc.
v

25 Mr. Carr. ~4 hen were you licensed? '

E

I

-!
--- . . .-
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| '

. / x. l' 'Mr. Faust. The 30th of O.ctober, 77.
.

tsj 6r

2! Mr. Reis. You were in the same class or something?
!,
'

.

3' Mr. Faust. Yes,
i

4|; Mr. Cheney. Are you licensed for a specific reactor?
.

I -

S!. Mr. Frederick. Only Three Mile Island, Unit 2.
.

i
6

6! Mr. Cheney. Then it's not good at another reactor? ,

,

i
I

Mr. Frederick. That's right.7-
!

B; Mr. Carr. One other thing in terms of the backgrcund of
:

t

9| this whole event, is a lot of these events happened within the
i
i

10 j first 12 or 15 minutes, and things were very hectic. As part

i,

ll i of your training, were ycu trained in rememebering things --
i

l'
12 : mean, I can't remember what my secretary told me this

,_T
|,

\ !

13 |i morning. I'm kind of interested -- your brains were slammed%-

>

1

14 : ecugh a hectic event, and ever since that evenc, up to this
.

15 , day, and probably for several years or af ter, you' re gcing to
,

>

16 , be asked to reconstruct what happened.
t

17| And my own experience in interrogating witnesses -- it
i

18 isn'.t a question of lying; it's a questien of v.emory cells
,

.i

19 j trying to make order cut of what was prchably a pretty chaotic
,

20 | system, and it goes to really how confiden are you?
.

I

21' I knew that you're confident, because you wculdn't tell
;

i

22 ' all this . But in the deep recess of your mind, is there
.

t

23 1- s c r..a. .". . .i . g *.". . a '. v. a " "=ve -~..4..a.A c a- - ..e ' . .' . . ~, '..". a . v - " '.'. av e u .'

. . . . . - . .. .

(~h !

24 '|
S < ,

in the wrong sequence. ! mean, you did five steps,' ' '

bh*3371 9 fCC rtt Ft, 't*C.
.

s .1 . A. .M. M .. s a b.*h .4

.I[ . . $. 9 M. .
Wg

.;. . . ..

.
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a) 1. Mr. Frederick. In the ccurse of an emergency like hit, ,

i

- 2 you may take 50 or 75 actions in a very short time, scme of
I
i

3j them being automatic, or things that you have drilled enough
|

f, to knew what to do; and in the course of trying to recover' orI

1 t

i

5! doing something abnormal, you may attempt enree or :our avenues,
'

I
f

6' to tr.i to c.et something to work, and the oniv. one ycu remember
,

.,

I

7! is the one that worked.

|
8, That is what I'm finding now. All the things that I tried

|

9' in the make-up system to reestablish the pressuricer level I
!
,

10 j
don't remember valves I hit, which flows I tried o adjust.

I

11 - The only sequence of events that I can remember is the stuff
,

j ,s u..u. a- .. .no M.t. m. a ... -
ss :

!
i

13 ! Mr. Carr. Have you gone out to the B&W simulater to try
,

14 and perhaos -- try to c.o through this thing in v.our mind?.

15 > Mr. Frederick. I'm dv.ine. to c.o.
t

h5 From what I understand, they have been able to reconstruct

17: the accident on a simulator, but I would pay first class to
!

18 set - chere and see it.
i

19 : Mr. Carr. De v.ou think it would halp your recollection?
?

20 Mr. Frederick. Sure.
,

i

21 ' Mr. Carr. That it might bring some things to life. I'm

22 .; sure ycur stories aren' t going to change radically, but would
f

.' .

W O. S. S . .O. f. M. . N. M. O. M. U. .O. e W O. .. b. .O.."..M. . .
WO OW O

.W. .( .. yw .
,

s .

'%.*/

, peg

~, ..M. ; j O. .$ . $. $ b.. .G.M.y a .O W
-

OM....UO. O .W . O. . s . .M. * O
M. M. .A ., W ^

w .. .w_

. ,

la*Merst Rext*ers, lec. 'g .

23 ! I'm Oct Saying going dcWO there would -- I wCuld all of a
!
. .

1

. , .
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t .

m 1

' (' ) 1| sudden remember what happened,
v ,

,

.2 !. But it is more curiousity than anything else.
t
i

- 3 I Mr. Weaver. Do you think you were prepared encugh; is
*

-'-

\'

I that one of your motivations to go down there, that after this4
i t

t

5 i
accident -- that you weren' t prepared enou;5, they didn't give

I (
'

-

!6 you enough training?'

i

!
7 Mr. Frederick. I think that the training philosophy was

!.

8 inadequate. In ocher words, the basic assumption is that the
,

9 ,. design onecapasses enough eserc.encies and anticit.ated casualties
I

10 ! that what happened there probably couldn't happen.
I
1

11 ) So every time we ac. c. roach this tv.e. e of accident the outcc.T.ei
6

i

O 12 was assumed. In other words, the safety systems all activated,s

. (a)
13 the emergency feed system worked, and the transient was

!
14 monitored down to a stutdown condition.

4

L -

I4 And although thev would throw in a few instrument errors15 *
I

n ,

16 ' every ence in awhile, the basic philosophy was everything is
~

i'

.

i .

17 | going to work, and it will be ckay..

9

13
We never failed. two or three ~ safety systems en the simulater.iy .

,

19 ! As a matter of f act, the simulator is not capable of reproduc-!

>
U

2c ing a solid pressure. The program breaks dcwn and it dcesn':4

I

21 work.

22 Mr. Cheney. "o you mean the simulater that 3&W has?
:

...v..,..,.n.n, o u. . - g,..a.
v., , .1. . - a g,. *. : , z . cy c: u u. ,. a . , ,. g - - n. .-

-s .. ...
.. . . . . . .p., .

( l
x/ .o%,.34- a y a a. , ,....a

4. .o. m k. . g .* y w. . A.g , ,o . w...- . - * . . . ,1 3
, ,w-

, a b.g94 g e . . , i .1 4 . .q ..w. ..y_- ..a w....w. .

,

4eoorters. Inc. , * ,
.

[ Ace Fede's:

.-. f o t uy g g n.. a b.6g a 4 1. a. .z .a.4
-.. e. A.e 3 s s..** y 2. .a. Ca.,

I- 2E o,, g a.- -e
. y. ..; . w .

,

.

I:

? |
t_ ,



. .

9 ao-
,

,.

i .
,.

(~T 1 shutdown manually, controlling every kneb, and sometimes you
uJ i

i

2!, make mistakes -- overfeed, underfeed, whatever, and the
h
I

3i pressurizer goes solid -- well, that is when ycu reinitiate,<

i '

4! because the ccmputer can't understand that. The computer'
f i
'

5 can only do what v.ou tell it to de, and they have not o. rce. rammed
1

i !

i

6; it for that.
I

I

I '

7, Mr. Chenev.. So v.cu have never previousiv. c.ene solid and!
,

+

1

S{ been able to manage it.
,

i

9 Mr. Frederick. Been able to see what hao..oens. I,
,

1 8

10 , If they had a program to shcw you how a solid -- we havei

i'
b!

11 I seen it in the :iavy. ,|
4 ,

I

12 Mr. Faust. We are also taking things cut -- like you said,(g
\_) ,

13 ! we are taking things that normally, under conditions at plants,<

i i

la ! aren' t set up for _ hat. I mean, we were not setting it up to
I,

We expect certain auncmatic
15 h| go manually in pcwer er dcwn.'

16 i thines to hancen; the sv. stem should be lined uc.., ..
,

i,

17 ! Mr. Frederick. A failure of the emergency feedwater system
'

,

i

13 | is always assumed to 1:e the pumps didn' t start or the automatic
|

,

19 ' valves jammed shut, but only one train. f
*

.

,

i
20 | We have two emergency feedwater ss"1 stems . In this case l

l

| |
1

21 , both cf them failed simultanecusly. That assumption s against
L

22 i the rules.
,

23 i Mr. Vento. But they f ailed because of the pressure, didn' t
(s\. -|

i

1
\ /-w

24 ) thev?
.C44tCtfal EfDCr*t*S 19C.

25 Mr. Frederich. They f ai'ed because cf :he blocked val res .-

;

I
<
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1 Mr. Faust. The blocked valves were shut. Thev shouldn't^

(D
''''

2 have been shut. i,

,

3 Mr. Weaver. We had somebcdy yesterday tell us -- an i,

4; expert on this kind of thing tell us that it was a minor thing,
. .

'

5 and there is no real prcblem.
i
1

! Mr. Frederick. That transient we could have survived,6
i -

.

i
7 Mr. Faust. Even we feel that way. What happened thcugh

1 .
p

3, was that covered up a problem, another prchlem that develcped
i

I
9 in the plant.

'o | Mr. Vento. But you co.ened these up. You opened those uc,i . .

I

'
11 didn't you?

,

12 : Mr. Faust. About eight minutes into it.

1

13 Mr. Vento. That was at eight minutes, but then you came(s
i

back and closed these dcwn because you were worried about gcing14 ,

-

,

15 ! to a solid system? i

i

16 Mr. Faust. No; that is feed. That was establishing the

17 | level in generator.
'

i

13 t Mr. Vento. I want to ask you a question: Cces the simu-
1
I

e
19 L 1ator tha t you have go through a scenario where you damage

,

!,

'0 ! these feed pumps?- ,
,

i

21' Mr. Faust. No, it doesn't.
t

92 ' Mr. Vento. It dces act go Shrough that type of scenario?- ,
.

4

'3 :1 Mr. Frederick. It will go through a scenario where cutr. i.
e 1

/m . , . . . . . |i

2/ '4- c: t.,.e two emerc.encv. reec systems, One =le.nt be c..isab.aec -- !- .

s eersi a :er ert me. .
25.1 one entire train, you can assume.. .

-

|
|

I |
,

t

1

- , e
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i
i

!,
-

- i ,

i | |

|

rw 1 ! Mr. Vento. So thev always leave you with this train that
i a i

,

Q ,/ .' f

2|i is operable?
'

1

3{ Mr. Frederick. Sure. !

4

i

4 Mr. Faust. In other words, you are saying we could possibly
4

''

51 lose scmething here, but you would not lese them both.
i

!

!

6; Mr. Vento. I had another question, but it does not deal
,

,

!

7| with the training program. |
: '

8! Mr. Weaver. Let me just make a ecmment here, because :

9; think one of the central questions that each of us are going
.

i
t

10 : to.have to ask ourselves that is relevant here, is that you
!

|

11 i can go on and get more training and put a eclid pressurizer
.

.

'

12 ' into the computer and train for that.
Is) i
o

13 Really, the question we're going to have c ask ourselves

la is is that it, a few more things like this,in training people
.

15 ! to handle them. Or are there an infinite number of potentials?
i

.'
16 : You knew, there are 2 billion possible moves in the first

,
,

i

17 | four moves of chess -- 2 billion. In other words, there are
:
.

13 ! an infinite number of moves.
4

I
19 Is this what we are dealing with here -- an infinite number

:
I,

20 d of things that could go wrong -- or not? Or are they finite
t

-I
21 and~rather simple, and we solve this prchlem, and we're all

r

i

22 i richt?
6

'

22 I'm not asking you this questien. It just occurred :: me
O .-
J f
'''' 24 , that that is really a central question that we' re going to

-v 3*8mwas A eoorten. ime. o - ,

i

25 1- hate :c determine after we determine the faces. Then we're
i

i

, -
, ,
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i,I -

t
!

<s 1.j going to have to'think about that conceptually. |
1

|
-

> ;.

As { '

2', Well, Bruce , go ahead.

i

Mr. Vento. Well, I don't want to if you have questions on ;
_3|

"

i .
,

a! : training. I think you should pr:ceed with that. i
i
i

Mr. Frederick. The training -- by the way, I want to sayf

.c :

this, the training that we get is in response to the examina- -

6;
,

'

tion procedures that the NRC uses. In other words , they know
7

3' the type of _ questions the NRC is going ask, the type of response
,

f

9:, that thev. want to emerc.ency procedure questions. i.
.

!

io | Invariably the NRC will say, "What are your immediate
I

11 :, actions on this emerc.encv," and you are sueposed to recorize| .

',.

I
t

13. :
them and recroduce them word for word on a piece of .cac. er.

.,,) -

( i
:

ss i

l' That tv.c.e or examination c.rocedure I think is detrimental
a

:

14 i to expanding yvur training, in other words. ;

i
! '

15 | Mr. Carr. You train to pass a test, rather than operate a
e

i -

1 '

16 plant? '
,

f

17 i Mr. Frederick. Right. We should be prebing deeper into,

,

,

.u3
how these keep changine.. .

,

,

l

19 ,i Mr. Carr. I was woing to ask about the licensinc. c.rocess.
|

e0 ; Is the licensing c.rocess merelv. a written examination?4

.
!

!

Mr. Frederick. No, it is an eight-hour written and
21|

a 2 ,> eicht-hcur oral.
.

a

S,, I|
l

l Mr. Carr. Eight-hour oral -- do they ever -- do you go to
/, -)

of the testingj''', _2: q' the simulator and use the simu' acer as part_

.

.ce.s.e.m 3.:enn i. e.1
2,c _ c. roce dure , in other words , thev. set uo. ?

t

[
<

b

+

v



. -
.

e4
jl 13

_,I

,

.

i
t
,

(~} l{ Mr. Frederick. Routinely, in the annual requalification,
s- :,

2 I we do go down for training, but it is not supervised by the NRC.

3' We run curselves Ehrough a few drills and refresh cur memcries
i
i !

4| in-16e initial start-up qualifications that we go through,
r i

i ,

5| The NRC did lock over our shoulder while we were doing it,
I i

6! and the simulator was used in fundamental emergency procedures

7 to show hcw we performed. But the NRC does enforce the '

I

4

3' training on a cold-licensing -- a person who has never operated
,

9' that plant.
.

10 , You will qualify for start-up on the simulator and on a

Il
i similar plant; and then on your own plant, the initial start-up
f
s

12 is done under sucervisien of the NRC.CU) t
-

13 i Mr. Carr. Now, your license expires after one year unless
:
,

14 i requalified?
i, i

15 , Mr. Frederick. Two years. Our licenses expire this
i

16 ] October.
u

17 ; Mr. Carr. And you, to requalify, have to have what kind of
.

18 an examination?
L

19 ; Mr. Frederick. The same exam, different questiens.
i
|!'

20 Mr. Carr. New, in terms of the questions , does the NRC
,

211,1 make these questions available -- not that they give you the
,1.
!!

22 1 test, or make the examination .public, but is there a published
,

..

n
2 3 '.. test c.uide, sav., fer studv.inc. for the examination?(s 3

'i I :iuj. #;
l' i Mr.' Frederick. No.'

s<
' n wwas Reoccors. t.ec. ] .

at
q. Where we get most of our information for the test is from|

'*

'l
't
:t -
f

-
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i

,
,

i

: [m^
1i, other r. ecole who've taken the test before. They say, "Well,

.

.

s i
s

2| they asked us these questiens ," and you can reconstruct.
i
i *

't
< 3i At the Training Department at Metropolitan Edison --

,
a a

i

ai writes a test ' hat is very similar in format to the NRC exam,
i ,
e

.c !. the same type: of cuestions and the same vro ucine.s : eme rc.encv
'

. .

;
.

6! precedures , operating procedures , plant response, insurance,
I
,

't

7; and controls. Thev are divided into groups.
I

g| Mr. Carr. Does Metropolitan Edison have a training program
:

I !

9 above and beyond the NRC?
.

'
10 In other words , the NRC qualifications say every two years

,

| -

11 - you have to go thrcugh this, but does Met Ed have a different
i

,

i

12 --

rm t
i ;

13 !.
'- Mr. Frederick. We have it every year, and the Training

! *
1

14 I Cepartment is prcbably larger than any other training department
! ,

!

15 j in the country.
,

16 ! Mr. Reis. Is the tes t -- the NRC test, is it hard -- I
t
i

17: mean, subjectively, cbviously -- but we've taken tests thrcugh
t
!

13 ! schecl, all of us, and sc=e are harder than others; is it a
!
,

19 ' .carticularly hard tes to take?
. .

I

20 i Mr. Frederick. It is grueling.
:

i

21 | Mr. Reis. It has get to be tiring if it's eight hours, but
,

i

i

-22 ; is there a big f ailure rate? Is it something that's r' allye
:
,

s

4. a. .,. m. _. a. .o a ,
-, _4. u, g.u. .r ,

. . x.. . .

?\
R-,) : L. . -,. s_ a_ _ _ x . . . u. _i . ..g _: . . . , _. . z .- . . _. . . .: < -. -

- . . . gn . _ a n u..u. .-r ,. . .. . . ,_ . -- ... . - .

ee <cesi necorws. tnc.
. .

25 i words, v.ou have a ctential of scme 5- cr 7000 questions thev..

:
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,

i

li .can ask you, and over such a diversity of information, that
,r^N i

<

\'#
2| it is difficult to prepare fer.

| '

3! Mr. Weaver. What is the failure rate?,

4 Mr. Frederick. I don't know. No one in our group.has.
'

i i
|

Si ever failed. ;

I .
-

I

6j Mr. Carr. One thing that strikes me frem what you've
.

I !
l

7|
said is that the two of you were at console, and you had a

}

3 superviser back in a box, behind that console -- well, there

9! were three of vou in the control room. .

n,~

I

l- .

10 I Mr. Frederick. Yes. !
' !

11 Mr. Carr. The two of you were frcm the same class and
, !

i

12 roughly cut of identical experiences; how abcut the superviscr?
i ,

('>T
'

\- 13 Mr. Frederick: He has been at it a few years longer, but

1

14 basically, I think he'll tell you that his experience is
'

!
15 similar to ours.

t

.

16 l Mr. Carr. And so, essentiallv..-- -

. !
!

17 !' Mr. Frederick. He is also licensed on Unit 1.

l
'

18 ! Mr. Faust. He is a Senicr Oceraccr.~

t,

|
i

19 i Mr. Carr. But in other words, vcu have c. eccle of the
. .

i
t
i

20 ; exact, almost the exact experience level?
f

I

21 ; Mr. Frederick. Experience levels are probably different,

22 i but training is prehably very similar.
I

i

I23 Mr. Weaver. Excuse me, 3ch.

r~)s
.

it I'm going : call the Task Force back at 1:00 to T.eet wich j4
a ,.:erse Kroorters, te..s

'

25 ' the superviscrs. I'm going to leave new, buc ycu can stay. ;

I

t

!

__
l



. _-

. 4

--

jl 16 I ee
,

.

/~T I Mr. Vento. I had one questien. .

L_) I

2 Mr. Weaver. Thank ycu ve ry tuch.
I

'

3i Mr. Vento. Do you want to centinue?<

I '.'

4 I have ene questien.
I

~

5 Mr. Carr. I have a couple of questions I wculd like to
i

6, ask of f the record, because I don't they have anything to do

+

7i with the charge of the committee to come up with facts. ,

I r

I3) Mr. Vento. Fine.
!

l >

9; I just wanted to ask a questicn: On the beren level in
.I

|

10 , the water, what tvoe of information are vou ce: ting back during
.. . -

i .

II i this experience concerning that, and whose respcnsibility is ,

i

12 , it to =cniter that? !
i

b, !

13 ! Mr. Frederick. The Chemistry Department. I
i

14 Mr. Vento. And what type of in:ormation were they getting
i

'

8 '

i i

15 ! back, or were you getting frcm them? !
i
i

16 ; In other words, did you ever ask for a readout er any
i
l

17 ! information en this? i

! '

18 ! Mr. Frederick. Yes, twice,
i.

19 | Mr. Vento. What did in tell you?
:
:

20 : Mr. Frederick. I: told us the boron concentratica was
,

i

21 extremely Icw. The first report we had was 400 parts per
I

27 || millien. The second report, about an half an hcur later, was
!

23 . 700.
n.
r >

M
24 | Mr. Vento. What time did you call for that?

.ucas 8teocrws. se. .;
,, .

25 / Mr. Frederick. I don't knew.
1

,
'

i
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,

t' Mr. Vento. But it was early? j

( ,/x .

(_ i >

2i, Mr. Frederick. In the first two hcurs. ;

! I

3 Mr. Cheney. And what dces tha mean when you say it was '

,

.

l'

4; extremely icw?
i
4,

.! Mr. Frederick. Scron concentration should b e in the i
< :

lI
. ,

*
.

this time in the nature of 1000 or 2000 parts6! neighborhocd at
,

,

c. er millien.. !
I
'

i

1 I

'

3 Mr. Vento. That means it's being lost or absorbed.
;

9' Mr. Frederick. What it meant to us sas it was probably a ,

. i

i i
u) ' sample inaccuracy due to the other chemicals that we been

;

i !

11 i introducine. That is what we assumed., -

: <

i

12, Mr. Faust. We were experiencing problems with our le dewn,
(~s .

i

13|! so it could have just been misrepresented, because we did nct
'

:

a
;l

14 y have a goed letdown flew at that time. We were experiencing
.

I

15 | oscillation. '
,

.
,

I
**.Aa.. '.e.. - 0 v n C w .o. n a. ..u. . a . .tC ,. .t n d .4 .: .s .t . . . u. u v.16 .s .

' n -.ntkan n-a .n . . o .-.--- ; .
!

' i

17, with. |.4

I i
,

la ! Mr. Vento. Would it cc= mon : find it that icw? Would it
i
1 ,

i

19 )t
, ,

cccur at 400 parts?
i

!

20 Mr. Frederick. fo. But the fact that we were injecting

2L 3:dium hydroxide would have made it difficult to make a boren
.

22 determination because of the caustic present in the chemicalh

23 y soluti0n. It wculd have thr:wn off the analysis.

/~'t
.

:
\~/ 24 .1 Mr. Ven:0. Well, the sedium wculd have abscrbed sc=e Of

:
hc1rme:trei 80eocrie's lac. i

n .

25 ' in caybe.

,

*
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1| Mr. Frederick. The pH wculd have been masked by the caustic
d(' I

2 and it would have thrcwn of f the results . ,

,

i The Chemical Department can probably explain that better.
3.

I

!

I 4! Mr. Carr. What was the first time you interviewed -- you
.
. i
.

t '
! were interviewed for a recenstruction? .

$ ,

; i
i

6' Mr. Faust. The second night. ,

7, Mr. Frederick. The engineer on the site tried to get us

1,

3 ! the same day, but we were too busy. We answered a few cuestions
i

9' but we really didn' t have time. His name is Marshall. He's

, . .

10 : an cperations engineer.
,

e

i

11 |
The next day was when we were interviewed the first time,

,
-

4

12 ; That was by Met Ed again.
w
~)

13 Mr. Carr. I think we will be off the record right now.
,

14 (Discussion of f the record.)
:
8

15 Mr. Cheney. Let's go back en the record new.
,

- 1

16 k In connecticn with NRC's presence en th' site, wers thev.
t

.

17j a significant presence in the roc =?
,

i
,

10 . Mr. Frederick. They were not present initiallv..I

17 ' Mr. Chenev. But I think you told us they arrived about
'

i

20 h 10 :00 o ' clock.
.

I

21 ! Mr. Frederick. That's right.
i

22 Mr. Cheney. Were you aware of their presence in the
d

23 ) control reem?
.

(
e

. . . . c ._ . _4 ., s , .-e..-1
.

-

.v. - . . . ..

,cu-mer, nexeers. me. . .-
'

25[' Mr. Cheney. They didn't deal directly with you?
'

1
\

! l
,

t

<- -r , ,- e v ~wem - w ~- e + - - r ~
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Ii Mr. Frederick. No. *ie acde a .coint of kee. cine. everv.ene,o)
,

'% /

2, sway free the .canel, because we were busv.. '

i
B

i

-3 i ..' . C.h.a. a.e y . D .4 4 " o t.'. .'. .=. . e .=. . .v.e ob ' a. *.. .4..". ".k. a. . . " . . ." e .- ^ #"
1.. . . 2 . . -.

I
!

4i pecple in the recm.
. .

.
. i
! '

i

5,i Mr. Frederick. Yes.
'

i' i

6' Mr. Faust. In the near future, that was one of the thines
-

:

'i
l that was one thing -- voice level had to be kept down, and
I

d "recple had to keCt out of the area that We Were cO. eratin0 in.
. .

i
i
t

9! .v. . . C .h a. .a. v . S c .k. .= ~. .'.. a u . .# ". d .4 .' .# .4 - " .' . , 4.. .- ..k. a. - wc."d ,
da. . . + . .a

10 ! b a. . .=. .. a- a. r .# ' k. a. e a- ' e *.' . .=. *. s ' cwe A " . ?.a- y y. .
.

,

11 ' .v. . .r . s.. 4 c . . v. e s .i
.. . .. .

!

12 Mr. Chene". Who were these cecole, .c s t of them connected2_, . .
1 i
t

J \
13 i w.4 .u. .v. ., . . 4 e.:

. ..,

|
14 i, p. r . a. d e .4cx' . v. e s , ...c s . , .# .5e m - . 2 d .i c .t r g.4 . = .' . ..c n .4 '. . - .4 . .. .

'
. . .

i

i '

15 '. teams. More operators came in at 7:00 o' clock, their normal
!

I
.

16 i s l .4 .# . ..,
.

,

17! M.r. Carr. I notied that, in this diagram here, these are
i
!

18 !, al., n.s.:a 4 n cn.4u.m s, . 4 .w. . ,
l

. ..w . . ..; .

'I9 ., Mr. Frederick. Yes.
9
,

20 t, ....C.=.-. S o *.=. d .i" a ..' e n y s o....a. .' - -e s "... a~" ' v, .v o t.'. .' d .-....e .4na.. . f. .

1

2} g A. -a ...g gc.4 b.e .- a. , . .' ": .k. . '.b -

.. .,

.

!

2|; .M e m. A.g .* 4 .1w4. y. o . *(g .m g 3 .4c. .m.g a .a..=. e c o. . .m. * J a . e .J . . .. 2 .c
4

. . . -y . . . . . .. . .

#

'

2. . cor.s .a.. ..' y " c . . 4 . 6.- .".a. 7. * .. d .d . .# c . 7.. . .'. a. d. e a .' ..". O. .'. "; o .i - -4 8, ".' e * w= .- . .. . a. . .... . . . w . . wa ., y ..j% 9
47~ %j . 4

.A
4

m. .J .m
, . q.u.2.p.e g a. , a e.s k. .m . Ar .n g %. 4 .= m C .' * Cuh. . o ' * ' . .= . '. . a y . - a. ^. ^y .' a- ~ * ' *~..

j .; ; .w .. .

..% ece.31 6tocettf s. 9C. -
j y

. ., . I
-

mygy .J 3. b. o. y .=.n e .' . .''?". .-*..'.='.ad .# .".' .# . .~. .. a *. 4 .' .". '" * " e * * .i a. w.".C
*

.. .., . .. . y .y
!
!
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5p

e,

1!, needed it. .

I
.,~

.
.

k k [

% i

2 Mr. Reis. There seems :0 be two majcr areas where you can*
i
!

. ~.. . ....- . .' ". n . 1,* ** '-3 c, a,. . .

.

1
.

'

i After the first 10 minutes , when v. ou cauc.ht your breath --1 .

I

I

S' a little bit, anyaay -- one, of ecurse, or even during these .

I
9
'

6' first few minutes, for the first area of informaticn -- one,
,

-

1

7 ;, or course, :.s the control recm panel, what :.s go:.ng on , anc ,

.

p $

'

.. . . .. . .. c .. .,. .=. . d ~. '.e .- ~. . 4 e, c.". a .- . = , a. . .-=.'.a..=.
3 . u. . ns ....o.. , .... .... . .

9! The other would he , say, an engineer who respended and came

10 ; in, et cetera.
.

I

4* '

11 . .t +. 4- a 'D .. a d c" a. s '. .d - . . , ""*. a o- w a ' .' .a. ., v, o G- C a . =...a w a -. . ,a ..

. .

4

. #.12 ; do " " '..".4..k. ^ a ~ . .c *. .". .e d e s c., . . c# ~.5. e c. .' .= . '. , .d . . '. a. .m.. s-4 ^
... . .

. ;.
. l

.

13 giving you spurious signals, but in terms of the design of the .
I
i

+ ~ , . . ~ . ' . ~. c ... e- - v i de "; , .i .m. a ~.4...el v.1.1 c o r. . .- a '. - ~ . . . , A .' A .k. . a. . .
-"- . ... . -

.

15 , fashion, in an easy-to-read fashicn, the informatica you .
.

!

16 w a.. .e d. .=..d a.m.a da.d '. 3.r. d a .' . a . . . a ~ 4 va. '1"; , du .4.c, '.'.a. e a ~. .i d a . . . ,i
. . . . .

i
>.
0

17 * ' a . w c "m .' A "e = c,e.a..a.' 3 ".e s . 4 ^ . ,.'. ". e .. '. o ".. _' ".. d s i c, h . , ". a. ,i
- --

... - . .. . . . . .

|
'

13 : ,.,.,-a. c.: .u..e , c i s a. n . , .ac.. , a u.e , ~. . ..u....z a . _t , ..- .tn . u.a. n . ., ,u
. a .. -.- . . . -. .. .. . . . .

j
i
1

19 i reem -- were they such so that when your supervisor, whcever
i

!

20 ' was at the panel and needed informa:icn -- conceptual info:r.a-
:

,

21 ' ~.'an -- i.. v't..e- wo ds, ' b. .' =- .i . s .- " . . .a. . . . , . " . = " 4 . s . .- . .o . . , a . .dh
. - . . . .

c

i, .

i.

. -c. . i,'"8 * * C. a ." ". " -- W"3"-A .',

.3 L, ,; a. , ,. a. -3 ad_4 ..g '. 4 .. o . " . , .9 0. , . u..: a. .. -- **. . . . .3 . .

.

' 3 '. c o u.' d. .". a . ..e a.. 4 .t ".a . ...s o # .-..a. a . .d . . a. a .- '. 344 "..u'..=".=...'.=.; ..; .* . . . - .

O ..a +...a.,. 5 _ : - ~s m.a.....=.--,.,,, g. ..n.: e a. . ,>: .. ,,y u s- . , -..n a,.g g ,- ; ....y .. .. ...: . ...s

A derv 4toerters. Inc.
'* 9

a-.
. . .., .. .a a .*.* a. .=...a. '''''.'.'a."y".''.=...'*;*..a ? .* , :::i c ..b. .^$ _4 . '.$

S44 4 .gg X.' ;- . . , .... .. .

!
i

1

I
. . - . - . , _.
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e

i
,

l' figure out what was ccinc on in additica to what the gaugep
<

i

- -
r

\
.

2 '3, actually read?

3 Mr. Frederick. The answer to the first questien, the '

,

!

4i instruments, in my cpinion, were not adequate. : can come up
i
.

t

Si with a million questions on how to change them and the avail-
1
i

6 ability of additicnal input from the engineering staff.

i '

7' It was not available to me, because I did not seek it out.
I.

3' I would give whatever questions I had to the superviser, and
I

9i he would refer them to whoever he could as far as mere
, ,

i
'

I
10 ' cperators, more engineers, to get more information. And he :

I
I

11 ; would bring back whatever suggestions there were if there were

i12 any.
m

~-] 13 'i And if things were that confusing, that I had to turn and
-

,

i
14 , ask scmebody a question, I would wait for their response and

:

15 , their instructions on what to de next and then take the :

,

16 , prescribed action according to what they suggested rather than

17 , what was on the panel, i

I,

13 'i Mr. Faust. I would say -- well, I can't chance it much
i

-

|
4

19b. from what he said -- we wculd centinue to feed changes that
.i
41

20 we were seeing, seeing in the plant, to the superviscr; as
.

21 well as if we thought we knew scmething that shculd be done,
i.

22 > we would be saying that, tec.

t

$15 .M. ne 4 ' . ~..*.*.*.**...a~ 'w # " b. ". ' .' '/ C u '. ^w # ' b a. D ' .S n . , .# *.3..".a...*',~A *a
.= . a . . .. . , . .6 .,.

yv .

r

~..b. s .~( 24 :1 dm ty g , .b4 g .b.a a. . m g .1 A % a. s w .. . m. c.J . ,4 34 m.m.m... b..s.=.~y a..- - am
g... . ..w . .. w =;j .

% dctp 3 Rt3Crtert, &c. .

25 l would make ycur jcb a lo easier?
,

.

,

._ . ,
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t .

!

II Mr. Frederick. Yes.
,,
<i i

i/ I

2s Mr. Faust. Definitelv.
-

!
~

s

3 1 Mr. Cheney. Do feel at this point, after having been
i ,

4, through.the exercise now, and thought a lot about it, that-
.

.

I .

,

, ,

I

5! you've got a pretty good understanding for what exactly ;
;

t t
i

6' happened inside the' containment vessel? :

I
7 Mr. Frederick. Yes.

I

3
The results of what happened are not c. ear; but as far as

t .

9 the progression, yes.
.

10 ; Mr. Cheney. In other words , now, with the benefit of

1

11 ' hindsight, we' re able to look back on the event, all of us,

12 and say, "This was the sequence of events that led ultimately

k__.)
13 to having the core uncovered for a period. There are no

r

i
'

la major holes or gaps"?
i

15 ' Mr. Faust. Something that we haven't seen, and maybe Ed
:

16 has , but we haven' t sat dcwn with all of the graphs and the
,

e

17 y information in f ront of us and, as a group, icoked at it and
i
;t
il

l a ',
tried to talk it out in that sense, whatever informatien was

,

19 !! there. And I don' t know where it's at right now. I assume

e
1

20 ! the NEC has it.
1

21 Mr. Frederick. That is one thing that hasn't been done.
.

4

22 ' They haven' t given us the opportunity, as a group, to evaluate

23 ] the information that they have accumulated and put additicnal
/* i
f) 2t } input into wha: we were dcing at the time, as a group.t

*F90df 3g ascerters,16C. 4
.

is hard :o remenber when you bumped in : the
.

.

251 Individually, it
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,

t
'

!
li c. u v. next to v.cu and stuff like that. But as a c. roue., I'a Jure,s.

1
.( t .

s) |
*

2' we cculd -- well, maybe not anv= ore, it's been almost two
4 .

I .

i

3i months. But we could have remember more. j
.

.
,
.

4'. Mr. Chenev. Ycu could have had sort of a better debrief- !.
!
)
1

5, ***4,* ;t--
,

I,
*

s

6! Mr. Frederick. We did get together on our cwn a ccuple

i

7; cf days aftarward and put together our thcughts, but as far
!

, ,
.

.

3, as having the information from the computers and the graphs,
t

9! as they had mainly gene out, we did not have that. ;

e !
.

n. .

10 ' Mr. Cheney. Is there anyone in terms c: helping us with
:
.

11 j- our inquiry, recognizing that what we ' re about is trying to
.

.

!12 -establish basically what hacc. ens so we can better understand. .
,

.

i

13 ' the events at Three Mile Island, is there any area of inquiry i
t |

i
,

14 : that v.ou think we ought to especially follow up en that we 4. ,

;
j 4i
.

15 ; have not gotten into today? |

16 Mr. Trederick. You're going to have to hit the general |
, |

'

l
'

17 :, emerc.encv. , the radiolec.ical releases . The n. eoc. le that are here <

;
a

i !
1

15 ' today, except for Gary Miller, they aren't the people to talk l
.

.,

a .

19 0 to. The general emergency was handled by the "ealth Physics
,

:

20 , De.cartment and the unit superintendent, or the station super-
a

21 1 intendent. ,

,
'

,

2, , 'su d ..g a 3 e .a a . =.~..e : =-..cv, , ou- ,4c" *=- - - .... ' - " a. 'a.....' '
- - -- u.. -

-
.--

.,
il

23 ] They were in back of us doing the other stuf f.
(~N - il
s_) . . ,:: 1. . C".a...ev. ..". a. ". ' - =- v. '=A =r". ""a -='=-==as +#'-s' =-

. "
-- --. - - -- . . . - ---

,

nu ase uxnm. tec. ; - .

25 and so.on.

i
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i

[] 1; Mr. Frederick. Right. i

N.< !

2 ., ., Mr. Cheney. Well, I would like to thank you all very much.
,

!, i

3, Mr. Meyers. I have one =cre. .
<

t You did have a feeling during the day, by the time yoc'4,
.
I

5' left, that there had been significant core damage? ,

I
r

6- Mr. Faust. We definitely fel: like we had core damage.1

:

7 Mr. Meyers. But did you think that the core had been
,

3| uncovered? .

,
,

1

9 Mr. Frederick. Yes. !

10]
Mr. Meyers. And that there had been metal, a metal-water ,

i

11 i reaction, or the hydrogen had been generated in the core? .,

i
i
t i

12 Mr. Frederick. I hadn't ccncluded that; no.i

p ,

5' i
;

13'i. Mr. Faust. It's hard not to think alonc these lines,-
'

. .

14 | Mr. Meyers. But you did think the core had been uncovered
t

1

15 ! f or s c=e tice ?
*

i
,

16 Mr. Frederick. Yes.'

,

17 ; Mr. Faust. Well, there's a ques tion about hcw icng, or ,

|:
'

hcw much of the cere. I couldn't say.13

l

19 Mr. Meyers. But long enough for there to have been some
,

.i
3

20 i oxidation of the fuel reds?
,

!

31 .v.- . .: ,.a d e . 4. w- k. . n' *. '' .e ..i ...e . w a s w- c. ". 4..4
- .d - $ ' ' " ~.". 4 ..k d . g. a w - - -: . . .

. ..

4

I

we had a steam bubble in the top of the core, at the cp ofi

22 i

i

o. m.. -- ..k.o. c- 2.w 37a3- .
- .-...e ... s a ,- a ,& s .- .

t/%>
"]\

;e = y u 4-- --4..: --i- n*..". v - " ~a =- ' ~< = s24 h v. . .- . O C - v , .3 A '

4 -- aw aa- sa - w .
w - - e

. q ,

(ce7sce si Aecorte s. ec.1 .

*c- ,,; : ..e .cm,.w u.e . a.. ,, ,
. .w-- .....

.
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,

1: Mr. Frederick. During the emergency, were we discussing
_n I

&J '
,

2i core damage? Yes.'

:

I

< 3 ! Mr. Meyers. Did anybody discuss whether it was possible
i,

4j that the steam bubble nad gone below the fuel, the level of
;

i

5' the fuel reds, and that there had been exidatien?
,

i

6! Mr. Frederick. I -believe the engineers were working en'

.

I
7: trying to figure out whether er not it had.

3, Mr. Meyers. Su they were thinking of that, of the
\ -
P

9 possibility? |

t

10 ' Mr. Frederick. I think so.
,

, .

I
i

11 | Mr. Faus t. I imagine they would have been. !

I !
'

l

]12 | (Whereupen, at 12:25 p.m., the hearing was recessed, to
'c s :

( '
!13 , reconvene at 1:20 c..m., this same dav..)
|

*
1

t
i

14
'

l
i,

a

1.4 i
t

I

16;

l

:
., *
$1 p

,

I
I

18 |,

i 6

1

19 :
!
i

20 *
i

21 i
!

I

I

22 '
i

..t
u

.J- *g a ,<
|i

bl.e'3 Afoor?t*1, f ac. j
,

25 1
'
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AFTEP210C" SESSION

r

,
-, -

y )
,

%/ I (1: 20 o.m.)
2l -

i
,

i

I Mr. Weaver. The Task Force will come te session. ;

3

! We are just informally carrying on conversations here.
3

.
i

i What we' re trying to do is uncerstand the facts. ,

S !
l

I

! Later on the Interier Committee , in drafting policy
6 ,

decisions, the Chairman of the Interior Committee, Congressman,

.
l '

\ !
1

Udall, wants scme members of the ce==ittee tc have an idea of
3

I

9j what happened at Three Mile Island. And Mr. Cheney and I, andI

go others, are doing our best, not being scientists or engineers,
,

tj ; to understand. ,

i

!

) ,. ! And so what we would like you to do is to identifv. v. o u r -
,-
\ )\

,

\

selves for the gentlemen in back of us, and then to proceed to% f

j3 |
s 4

9

i tell us what hac.=.ened, as v.ou saw it.
1 ,

i
.
.

15 j Why don't you start, Mr. Zewe,
i

i

16 , Mr. Zewe. I'm Bill Zewe.
I

!

! Mr. ' Weaver . Say who vou work for and what your background
17 -

!

is.
-

IS

1;' Mr. Zewe. I'm Bill Zewe. I work for Metropolitan Edison

l,
'

,o] Ccepany. I'm a Station Shift Supervisor.
; ..

,

3; ', Mr . We ave r . Ckay, Mr. Miller.
. .

.; , .v. . .M.4 .i .l s. . -'m Ga.-V, .M.# .' l *. .* . ~ * *o .*k #. ^ *. V. .e *. * * " o ' .# . ." .".
,

' a . .wy .
. . . .

g

Edisen Company as a Station Manager. He :s Statica shift,,
..r) ,

a.g , -c.,.z.. v, a,- .u..-,.,. .y_a , a. .2.,..c.- g m - - - -- - . - -. . an a -o,.-, .z.-
,

~j - ,. ,
2., . _- . ..-- <-=~-

ta'vmm necceren. :ec.a .

l Mr. Weaver. Ycu icek over the whcie thing, Unit 2?
25

h
l'

__
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i
i

m 1' Mr. Miller. Both units.fQ i

2' Mr. Scheimann. My name :.s Frederick scheimann. I work

' * 3 for Metropolitan Edison in the capacity of Uni: 2 Shift Foreman.
.

I

4| Mr . We ave r . Now, you are in charge of cperations?

5| Mr. Millers. Operations and maintenance.,

;

6 Mr. Weaver. For both units?
f

,
,
,

7' Mr. Miller. Yes.!
,

!

8: Mr . We ave r . You are in char:e of --
1

4

|

9 Mr. Zewe. Operation of both units on a shif t basis.i

!
,

10 : Mr. Weaver. You recort to Mr. Miller.
i .

+

1

11 | Mr. Zewe. No. There is a Supervisor of Cperations for .

i
t

!
'

12 Unit 1 and also for Unit 2. And I report directly to them, org
V

13 to Gary.
,

4

14 ; Mr . We ave r . And then you --
.

I

15 ' Mr. Scheimann. Shift Foreman,wo.uld be in charge of runninc.
j
i

16 the people and operating the plant. I report to Mr. Zewe.

i

17 1 Mr. Weaver. So we interviewed two fine v.cunc. r. ecole this.,

i

13 morning, Mr. Frederick and Mr. Faust; and they said there are

19 | three in the control cm.I
i
,

1-

20 ! And you would be the third one?

i

21 ! Mr. Scheimann. I would be the third one.
5

22 ! Mr. Weaver. And you would be where, in the centrol rocm,
|

23: Occ?
P, !

'

24 Mr. Zewe. In the con:rcl rect in either unit. Normal'y, !
''

< iview aemerms. :ne. rf.:

| ;s <

w.. . .-,. w.e p. o .. 4 4. , - w3,.3 .3 s- y c a. _: w : , . .y 4,. ,,,w m _:.,,.
1

c 4w
. .. . .. . _ _ _ _ . , w. . . . . . .. . .

, , , y
1,,

i it
:

-

, _ . . . . _ . . . - , _ ,_ _
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jl.23 |
!

s. 1, You see, we have one Shif t Superviser, one Station Shif t1

'
( '

i
i, '

S u=. e rvis o r , that has everall -- for both plants . And then'e
4,

* j i

* t

3| there is one Shift Foreman in either plant. And then the
.

6

* i
I

4| Control .Rocm Cperators , under each of the Shif t Foreman; and
,

|
'

5, the Auxiliary Operator is under the Centrol Room Cperators.
, s
.

,

i .
t
'

6; Mr. Weaver. Mr. Scheimann reports directly to you? ;
i

,

4

.

7 Mr. Zewe. Yes, j
,

; i

g! Mr. Weaver. Ncw, I've got the chain of ccamand. |
i

9 Mr. Cheney. Could we just ahve quickly a paragraph on
; .

i

to i each of their backgrounds. ;

11 Mr. Weaver. Please. I'

'

i ,
i ;

19. ; Mr. Chenev.. Your educational ex erience, et cetera.
.

(m '
2 s

'-
13 Mr. Zewe. High schcol graduate. I was in the United !

I

14 States Navy for a peric~ of six years as a reactor cperator
;

i

15 and a electronics technician.
j

16 | Mr. Weaver. You mean a reactor Operator, on a shift?
t

t .

17 i Mr. Zewe. Yes, I was. !

,

18 | Then I came to Three Mile Island in 1972 and was an .

I

19 , Auxiliary Operator for about 18 months, and then a Shift i

1
!

'O. Foreman for a couple of years , and then a Shif t Supervisor for
i-

,

1| the last three v. ears. .
1,

i
.

,

22 | Mr. Weaver. So your training is in the Navy, your j,

i
1

39 ' ori,-inal training?...
r

rx .

k- 24 's Mr. : ewe. Yes, it was. I
' I

a. canon.we.l. 'un-new
\'

15 ' Mr. Weaver. Mr. Scheimann. i

!

, ._
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4

g -) 1! Mr. Scheimann._ I started off wi.h eight years in the Navy.
\J ,

2' I was electrical operator en three nuclear submarines, and then
!
i

3 I came to Metropolitan Edison. I was an Auxiliary Cperator
i

!

4I for aporoximatelv. 18 or 20 months. Then I was a Unit 2 Centrol
.

;
.

,

5; Rocm Operator for about two years . And then I began as a Unit 2'
>

1

6 Shift Foreman.
-

r

I

7 Mr. Weaver. Mr. Miller-

3, Mr. Miller. I got out of the United States Merchant Marine
I

l

9 Academy in 1963. When you ccme out of there , ycu have a
;

10 ! commission, a license in the Merchant Marine as cn engineer,
i
1

k

11 1 I went to work for the government initially, fcr a chor:

6

12 ; ceriod. Folicwing that, in about 1965, I went to work for
,m

iv)
13 , Newoort -News Shic. huilding and Drv. dock Company . I worked there

. .

1 i

14 approximately eight years.

IIS Mr. Weaver. Building nuclear plants in ships?
:
1

16 ' Mr. Miller. Yes, I originally was a test engineer en

17 ; submarines. Then I was the Chief Test Engineer en submarines ,
,
,

18 | somewhere between 10 and 13 test programs initially, test
s

I

!? i programs on carriers and a cruiser.
:|
i..
'

20 .tr last jcb in Newport News was Manager of Construction
i

21 ! for the Nimit: and the Eisenhcwer. I came to Metropolitan
!

!

22 , Edison in 1973 as the Test Superintendent. I was in charge
i
.

23' cf Acc .ptance Test Program for the TMI Unit 1.
, m

,

t / I

24 1 Follcwing tha:, from 1974, I was appointed to Uni: 2''-

tcN5eceras Recorters. tec. .

':S Supe'rintendent. In 1977, I was a S tation Superintendent. A:
;

a
q'

._
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I
*

1

1! the beginning of this year, I became Station Manager,
gs . .

!4

'# 2; Mr . We ave r . Very goed. '

'
!

3{ I would just like to ask the two young men who were here,

a earlier and curselves -- vou are all Navy people. Is this
!-

i
: I
i

Si typically -- of the nuclear utility industry, or is this just

|
i

6i Three Mile Island and Metropolitan Edisen; do you have any
:

7i idea? !

I

l
i

a Mr. Zewe. I feel it is pretty typical.
.

I e
1

,

9| Mr. Weaver. If you go to Chicago and have a nuclear plant

10 ) in Chicago, would you find that? ,

i

11 ! Mr. Scheimann. You wculd probably find quite a few Navy-
;
,

,

12 ' trained operators.
m

i .

Mr. Weaver. Have you any order that you would like te go13 |

l14 - in?
.

'

15 Who was there?

16 . Mr. Reis. Mr. Scheimann was in the office behind --

|
17 Mr. Scheimann. I was down in the Turbine Building basement

18 at the time.

19 , Mr. Zewe. I was there. I was in the rear of the centrcl
,
.

.

20 room, in my office. There is a little effice space in the

i

21 , rear of the centrcl room, and I was in there .
,

!
'

22 i Mr. Weaver. At 4:00 o'cicek a.m.?
!

'

23 ' Mr. Zewe. Yes, at 4: 00 c' clock.

,m
s_) 24 ' Mr. Weaver. Why don't ycu then creceed and tell hcw thine.s( , .

%=. a.cenm. inc.
'

25 happened? ,

|

e
!

i |

|
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.

jj Mr. Iewe. The first thing that I noticed and heard was thei

-s

1 ) <

\/ !

alar =s in the control room. And-then I lecked out through the
2

3!
glass *uindows of my of fice and I noticed that most of the

<
,

alarms en panel 15, which monitors the ICS alarms, were in.
4

6

1

5} alarm at the time. These are the 'ones right above here , that

I

6| I can see directly from my effice,

i

1 So I jumped up out of my chair there and started out in the
7

contrcl recm area, and I lecked and I saw that we had a turbine
3,

|

9, tric.. And so I called out that we had a turbine trip, that!

! the cr.erators Crai~u and Ed, were alreadv. u r. at the c.anels
10 , ,

k

11 ! following the emergency procedures for the turbine tripping.
.

i

i

12 !
And I teck a couple of more steps and heard reactor trip.

/~T
V

13 |
I yelled cut, "We just had a reacecr trip, too." So I went over

:
1

1 a 'i
to the cace system to announce to the clant that we did have a

* .

I

i reactor trio and a turbine trio., which I did.
13 .

,

)t

i

16 !
Then from there , I proceeded over to assis: the operators

i.

17 | in handling the emergency precedures for the reacter trip cnd
'

18 i the' turbine trip.
l*

i
19 Mr. Weaver. How many personnel are in -- at Unit 2, in'

il

20 the entire plant, at such a time?

Mr. Iowe. Well, there was myseid, :he Shift Fcreman, the
21 ;

'

|
2 ,' two Control Rocm Cperators, and abcut seven'c:her auxiliarv. 4

|

4

1

3 i ocerators in the A classification, and 3 and C classifica:icn.
.3, .

(~' !
t -

3. v. Weave . .co 7.0 ye y'a _4 . .'a..=~. -'an.'.'

e_.-- . - . .
.

.

'

iceVecerai Reporters, tric. -
'

S.CS, Mr. Iewe. 3etWeen 10 and 12 pecple, v.eS.
.

!

,
'I
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i,

1, Mr. Weaver. You said " alarms," hv. the wav..!

./. ss
; i

_,

V ;

2i Mr. Zewe. Yes. |
i,

k

3 i Mr. Weaver. I was just told there was one.

i i

.t ! Mr. Zewe. There is just one alarm that sounds for all'ef
.

I i
i

s the various alarms that we have, but individual alarm flashes

i I

a light. But there is only one audible alarm. ;6! --

.

i
1

7' Any of the flashing alarms will trigger the one audible
-

I
!

,i

3 ,e ala =; and then v.cu hear the audible, and then v. ou Icck up and

I

9: see what alarm is in alarm, and it should be flashing. '

. .

I
10 Mr. Weaver. But there is caly one noise? ,

,

i
11 Mr. Zewe. That's correct. ,

,
,
,

i

12 ! Well, let me just clarify that. There is one everall
'

O
13 i alarm, but we do have a separate alarm on the cenputer which .

V
|
,

14 sounds a little bit differentiv. And there is an alarm for
'

i -

i
-

9t

15 | the radiation monitoring system, which has its cwn alarm. ' '

,i ,-
, ,

16 : Mr. Weaver. Would you c.roceed? ;,
,

t
| I

17 |i
'What happened?
1

|

18 | Mr. Zewe. I was over with the operator, who was at first
i

19 i Craig and Ed, over by the makeup system, to start a high
,

1

|

20 , pressure injection makeup, Open up a high pressure injection
,

o. f val.ve to antici.cate the shrink in the reactor coolant svstem..

i ,
- 1.. . ... ave ..e ._4,-, x.,. .t. . .o. . C ._...a ., .,2 C..-. ..cl .-_ . ..

,, So '_ was cva__- " a_ - s_ _# c - '' . e _' _d _- .'. c a .- '. .' '. . a' . . d. ' ' e .". , _=_#"_=__.. . _ . a
,

'

.

'

22 that then, I went ever to where the feedwater system is, to
14W9C f 731 8% fCo rtf f t, IttC.

25 , where Craig was at tha: time, because this was a couple cf

4

._
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3 1 3. ~- a v ,..,

a ,i

.

.
,
i

1 minutes into'it, that my Shift Forenan came up to the control
i.m

; >
'

1\' ,
i. .- ~- m , a .a 4 .A ,a- a o.. u.-a.,. .. 4 . . a. s , : . . ~. u. a. ..4. . .u. a ~. . a..

. . - . . . .. .. . . .

t

:

3- was up in the centrol room, so he was ever by the primary'

I

4 clant for c.ressurice level, and I assic,ned him and the one
.

I
,

.

.

5, Control Room Oc. erator to =cni:cr the pressure and the level, ,

I

'

6 and to take action. ;
.

!

7 ! And then I went over to icok over the secondary side of -

,

t

e. .. ...a. e, e c ., ,. . s. 2,s ,,. .. , n a a a - o - '..".e ..e.= -a --i--
3, ...e -3a ., 4 .,.*w .w

.. . .: .2 . . -,

>

i,

,

1

9! there, who was Craig Faust.
>
>
6

10 ' .'d... N. e = ve.= .* . A * *.."..i " "ec .i .a. *. , '' ~~...w~.,- w'.". a ."z - "- d .i # . . ' . .-a - .1": r ;. u
I

a
,

,

.11 had hac. .cened?

12 ' Mr. Zewe. I did not knew what had caused the turbine ['

n ,

13 , trio. or the reactor trip. We were only reactina, to the indica-

i
14 : tions we had at that c. oint.

i
i i

15 h, . "'he cperators , at this point, knew that we had had the
.

,

:1,

16 L turbine trip, because of less of feed prcblem. But at this
i

17 time I hadn't realized */et that what had .cirticipated it was
f

I

la a loss . cf feed, and the reacecr tripped because of that, too.
!,
$

19 i Mr . We ave r . Now, you say the shrink is a natural thing.
.
.
.

-20 '- D c e s n ' *. .* .e ^ ' .=. .". *. a t. ~. ^ ". . a '. 4 . = ' .' v, . 2.'r. a. , c .- a c .# .S. a. a '.'. . .4 4.. . , ^. A.c- -
. .i - . y. - .

l

i
21 j you have to do that?

i

i

o.g , ct. . uewe. .o a. .- c u .- a...a. .. -a. . . c"; * * ^ c e d "- . ' s , .v e . . : . o ..a .i . ..'. 4 1- -
-- . . . .:

t.

3.3 |, . y 4 . ~. .--. .##a - -a s a- " . .4 e .- i.a. ve '. = b-cva. .".e .k.e a .a. .- .
-"-

.- a. s a- " .~ a. --e ~- . . .

I
./m. ; -\

' (v/ S. d . o ".".a. *=.* a g a-=.*.* .4 .=a. * 4 .# . b. . g g * a..c,3 * *4 a. * m. g *. .= . '. C o .' "ww .i *7 . . . ,. ... . a .
.

.

A.'> fC97L1 S tOCf?tr$, INC. I'
*

.

**
%. 3 *. ..u. a, a. 3. 4. . . .*

].C .' g o *. . m...m =. 4 * 3 . . ey f .e. e . ,3 . 4 o. g b. . a. ,m , - . , .me...
.. ...a...a aw ..* w. w. ...... v..

.

'

i
!
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t ! are uncovered, and so thev don't burn cut,
-

i
73

-

(v,F Mr. Weaver. You're talking about the reacter core?.,:4
!

3| Mr. Zewe. No, the pressuri:er.
!
,

"

4:, Mr. Weaver. What did you mean bv " heater"?-

,
,

! Mr. Zewe. There are electric heaters that are underneath
Si

i

6{ the water in the cressuri::er.-

Mr. Reis. Whv don't you explain their function.
7

i'

Mr. Zewe. The pressurizer actually has a steam water inter-
g

,

face that maintains the overall pressure in the system so that
9

,

the rest of the system, which is at about 532 degrees, averaca
10 ' - -

J

11 ; te::e rature , is kept at in a water state bv havinc a greater,
- - -

4

| oressure than the saturation temperature.
'

12 -

i
em

i
. And the pressurizer actually acts as a surge chamber, if(V 13t

-
s

i
'

I

1., i you will, for the system, to provide the pressure and also to
1

surge water back into the system or bring the water cut of the
15 ,

,

system to maintain the primary system full of water.g

Mr. Weaver. So you actually have a heater on the cressur-
17 ,. -

,

il

j i:er?
,3i

i
, .

j,- Mr. Zewe. Exactly. The heaters ccme on automatically en
i
f .

. Icw pressure to maintain the steam bubble in the pressurizer.

0i4
,

;- n:- ,.g e . . .,

,1 ,6

Mr. Weaver. What did vcu have to do though that wasn' t2,. .
l,.

, , " automatic in these first few seconds? Wha: :'m trying to
. . .

I

f

& establish is what is autcmatic, and what you had 20 de if ycu
ig 33 .j.

~ ve's Rece,ters, Me ! didn ' t de scmething -hat would go wrong?
a

-

,5 ,.

'!
t

t

*
- - - ,
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-
i

l, :4r. Zewe. When the primary system trips, the primaryi
. ~s
( 1

, .
>

'' system trips, the primary system ccols off and the water
2
. i,

3| contracts. This water gces from the pressurizer inte the
&

i

l 'ccolant system to make up for this. ,

a

! So then we monitor the cressuricer level to make sure that
5>

.

.,

it does not get dcwn to the heater cutoff point,
6

i
!
- Mr. Weaver. There's no automatic thinc?

7
-

|

Mr. Zewe. Well, we have an automatic valve which looks
3

,

9f at pressuricer level, which automatically cpens to up to feed
i

i more water frem our makeup and purification system right into
10

d
|- the RCS, which effectively keeps up the water level in the11
t

4

2: c. res s urize r. That is the Bravo cump that was runnin~, likev.
.

' it is normally.
12

And this valve would orfinarily makeup to the system. But
ja ,

i

! we find that the .cressurizer level actually ccmes down fairly
15 . .

.

4

r

16 '
close to where the heater cutoff point is if we do not start

high .cressure injection . cum.o and cc.en uo. another ficw c.ath cf1, .;
.

jg water into the system.
,

i

19 { -Mr. Weaver. That's all I wanted to knew.
i

20 [ Why don't.you preceed?
!

Mr. Zewe. Sort of on track here -- where do you want me
21 , .

,

,, i to go frcm here?
..

ind-t4 3.
1 . Mr . Ne ave r . Well, let's co o Mr. Scheimann.-

s3
)-s

(- 15 24 Je Mr. Scheinann. Initially, I was dcwn in the basement cf
..d%.m=.mm.i.ee.].

. ..e ~
.the Turbine Recm, and I heard scme cic.es rumbling, and I heari, .

i

e

L
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,t
,

! -

i
t

3.|
the word " reactor trip" - " turbine trip" and then " reactor

,

I ,

4
,

.- 2l trip"~ -

|
,

Mr. Weaver. Over the loudspeaker?.

3,,

4f. Mr. Scheimann. Yes , over the loudspeaker, whereupen I-
.'

'
!

S' proceeded upstairs to the centrol rcom. When I got into the
1

6
control rocm, I pulled out copies of the Emergency precedures14

I for Turbine Trip / Reactor Trip, and then I proceeded over to
; 7

the pressure control station. What I was trying to do there
gi

9| was to monitor primary system pressure, as well as pressurized^

I-

j jo j level.
. i

I- I

1 1 ', At the time I proceeded up there, a minute or so later we
,

! -l
had an automatic emergency safeguard initiation signal go in,

12

() ij ;L whereupon all the equipment started up as was required, and the-i
.

I
,

14 ! pressuri:er letel started to come back up to its normal level. ;

1.5
About this time , the pressurizer level continued to go up,

4

' ' 16 ! and we had high pressure injection en both systems for a total
.

i

i

! 17 j, of greater than '300 pounds per minute , whereupcn we tcok in
%

'

I manually, bypassed the ES signal, such. as to be able to gain
13

i manual control of the components,
- 19 ,d

n

20 j' Mr. Cheney'.- Why did you do that?

;; Mr. Scheimann. We did that in crder to gain control, so
4

.a y

.I
~ 22 ] that we could throttle on the high pressure injectica ficw to;-

il
23 | get it to where it would be in its n.ormal -- wha:L its required!

'l- II'
"

. L(V 34 ' ~ flow :- : gallons --
~s.

!.co.mean moones we.
25' Mr.-Cheney. Because you were worried abcut going solid?'

l
1

. . , . r . ,, ,-, ,. . _ , . , - .s . . . . , . . , , . , , , . . , . . ,
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i

!,

1: Mr. Schei:aann. We were having too much ficw going in there.
c, ,

! \ >

k/ 2 i' . It is what it amounced to, and we wanted to keep it fr0= going
3

i

3 solid -- v.es.
.

4! Once we got the emergency safeguard system bypassed, we
,
.

3, traveled back on all four of the high pressure injection valves

6! until we got to 250 gallon per minute, per leg, which is the
.

7; required amount; and pressurizer level was still ccming up, so
n
, .

3
we started cutting back on one side.

9; Mr. Cheney. Who was reading the pressurizer level?

Io | Mr. Scheimann. I was Observing the pressurizer level

+

11 myself. -

:.

i
!

12 Ne got up to approximately 330 inches , and we teci eff on
t

13 ! one string of the high pressure injection, which still left us
!

.

t.

14 ! two strings of 250 gallons a piece per minute.
.1

15 :
At about this time the pressurizer level went up, and our

16 indication was it was solid. And from that point we reopened
.;

1

17 ;| the letdown valve, isolation valve, and attempted to let down
!

la j at such a rate that we could take and try to bring .the
i .

I
19 p pressuri:er level back into the indicator range.

.

I

20 " Mr. Cheney. There are a couple of things here. One is
r

21 . at scme point you had a relief valve on the pressuri er.
I

'

22 Mr. Scheimann. Before the reactor tripped.

'. l

3 ,' Mr. Chenev. And at this Ocin vou had reason t0 believe |
1

([ )\-
J24 ] that the valve on the pressurizer was still cpen?

% . w o n x n m . m e. ;
:S l' Mr..Scheimann. I had reason to believe, by my indication

i

I

|

,!
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.

;

I
14 on the panel that the valve had probably -- had icst its cpenjs

d
2 ti - signal and was closed.

3i -Mr. Cheney. Even before you went solid?*

I

i
~

4, Mr. Scheimann. I had no indication that the valve was cpen
i

I
'

5' at that time.
;

6' Mr. Cheney. Would going solid ordinarily lead the valve

.I
7 to cren?

:

3 Mr. Scheimann. It would depend upon what your pressure is.
i

9' You would have to have sufficient pressure to lift that relief
!
1

10 j valve. And at that time we did not have sufficient pressure to

i

11 lift the valve. .,
t

12 i Mr. Cheney. And when you talk about drawdown er trying to
~(b i

13 ' drop the level, what precisely are we talking about there?
|
i

14 Mr. Scheimann. What it would amount to under a primary
I

ai
6

15 j plan system. You have what is called the le:dewn line, which
,

f

16 , is rated'for approximately 140 gallon-minute maximum flew --
.

17 ,1 I_ den't see it on this schematic.
!

13 'j Mr. Reis. Could v. cu coint out where it was ,-

19 ' Mr. Zewe.- When the letdown ecces.dewn off of the 1-A
:|
v

20.| reactor ecolant pu=p, off that line frca the pump, and it comes
'l

21 dcwn through some cores into the makeup and purification system,

22- which is always in ' service to purify the water and back in
:

'23 ) 'through the -high pressure injection pumps ; it puts it back into
'

C) I.2. ng system.
Beecual f!eco,ters. !ne.] .- tne cool .

'

-25 What we were doing was.just increasing cur letdcwn fi:w. ;

1
I

r
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i1 Nor- ally, cur letdown flow is in the neighborhcod of 45 :: 50

Ux !

2 .. gallens a minute. Ne could increase this up to 140 gallons a
|

!

3! minute to draw more water from the reactor ccclant system and
!

l

4, put it into our holdup tank, which in this case is the makeup ,
! I
i

5' tank.
!

6; Mr. Cheney. 'fou've still get some high pressure injection

i

7! going in.
I

s' Mr. Scheimann. We still had two full strengths going in --

I Mr. Cheney. It was just not enough.9
i

10 ! Mr. Scheimann. That's ccrrect.
:

i

11 j -- so that we could get our balance back in to the observ-

!

12 '.
able degree. -

A

U l
13: Mr. Weaver. Is this something you've gone thrcugh before?

i-

i

14 Mr. Scheimann. I've been on the pressure contrcl station a

15 j couple of times during the course of a reactor trip, so I had
,

I16 seen the resultant increase in pressurizer level.

1.

17 . Mr. Cheney. Had you ever seen one go solid?

i

la j Mr. Scheimann. No, I've not seen one go solid.
i

19 h Mr. Cheney. Have any of you ever experienced that?

d.i

20 ; Mr. Zewe. I've gene solid before, en purpose, in the Navy.

21 ' We have to do sc=e primary plant instrument testing. I have

1

22 q gone solid approximately three dif ferent times for special
.

$

23'i testing to alie.n cur c. rimarv. . instrumentatien, but we haven' t
/^%. il
V 24 ]i actually gene solid in the plant here, in this condition; no.

6N'*,cera6 #1escr*tes, Inc. ]

25 j' Mr. Cheney. Have you ever seen in under similar ccnditions
1

:

$.

11
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1
1

ji %0 ill I
'

, .

| |
'

I
d

1;I in commercial, as cpposed to a Navy facility?
rm
( ) -

'''
2, Mr. Sewe. Not under these conditions, no: net solid like

1

1

3|
this, no.

I

4 Mr. Scheimann. I was mostly, frem this point on, tryihgI

i

i

5' to maintain pressurizer level centrol for just about the rest
i

6 of the time period we were in thsre.
I

7' Mr. Cheney. Were you watching light going and giving

a. instructions?
i

9! Mr. Scheimann. I was calling out where my level was and
|

! trying to keep everybody posted as to what the conditions in10

i
i

11 the primary were at the time.
i

12 i Mr. Cheney. Was somebody else making decisions as to
I

/~') :

\s 13 ! what to do?
:s

14 Mr. Zewe. Once Mr. Scheimann came up into the control room,
|

15 ! I assigned him the primary pressure and pressuri:er level
,

!
i

16 ; responsibility, so he was on that. And I was trying to handle
f

:
m

171 other problems in the plant.
!
.

r

18 ! Mr. Chenev.. Would be ordinarv. then for him, based upon
i

I>

19 f what you are reading, to give instructions as to what changes
:

20 ' migh: he made?
!

21 { .Mr. Scheimann. That's correct. In fact, I had mentioned

!

22 ; that we had cut back the one stream of high pressure injection.

d
23:t Mr. Chenev. These would be vour. decisions then, the

.. . .
.

<~ 1

I )s 24 j operators would carry them out?m

Mtf46 RtOQrttf t. Il*C. .'l[
's

25 ' M7 Scheimann. Yes.
i
6

h

..

|
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1 Mr. Weaver. And what were vou d.cinc.?.

, . .

_
2j .q .a.1.4 1 1 a. . . ?. ya3 g..- Cse4 "w o ", o ".o F " s *." a. .- C .- a. a.k ..b. a . #.a"! - v . ;wyy.

,

'' ' *4 -. ,.0C ......e." o .- '. . . *. . a .' u e l .' . . g . . .e =. '. .' .~. ~, . .~ *'^ "m...*..*. " . '*
3 . . . ,.

1

-

. . o re ..an , w 4 ..< a. L . 4 . , . ,,
w..ad .w...e Un4. .

m .,. . 4 . . 3 m. 4 1 , :.-
. . . . . . . . . . ., --...t e . . .

,

I

3
me semewhere in that first couple of minutes to tell me we had

,

6 tripped.
.

7- Mr. Weaver. You get called in the first couple of minutes?
I
L

3 Mr. Miller. Yes, I was called very early.
i

9 So I knew that Unit 2 had tripped, and I knew Unit 1 was

to in a hot shutdown conditien for refueling. So I just, in that
P

11 first period of time, waited at hcme and did scme paperwork,

.a..ed k.=..>. a3'i n s o ..e w".a .- = = - ^ u. . d. 2. u^ 0 o ' c ' v c'. . '- -a .d "..".a . 7 ''
. . . . .- .-

u -. .

( /) 13 : see what was going on. And that is where I kind of got into
%. I

,

i

1.1 'l this, but I never interf aced with Bill, because I would not

15 !.
have taken his time; I talked to another man in the control

,

16.- recm, so I wouldn't have to c. ull him away ..
t

17 ' So I knew Unit 2 had had a turbine trip. I knew we had
Il

13 : had a reactor trio. And I knew we were in the recovery.
-

;

|

19 Mr. Weaver. Scw many of these had you gene through before?
.

.

.

.M Mil,o. . le*. _. 4.n L: . 4 '. .' aa.d U...' '. 7.,- a. . ^ " ~; ".. s o .". . .= .-

g ,I . . . n . . .4

,j, 4 a .e d n ' ~. w~ ^ n c a .-.. . .a - - o . .# . - . t .= . . c v a. . .' v. ^ . c a - .a. d c . .= . .d y ^ 4 . . . .--

. - -. - .- -. ..
. ,

*l
..

1
22 ' I was more concerned when I called back in at 5:00, before I

y 1.4 e. e . ,.2,.w v.a s ev, , ..'~. a . " . c' a. . .e. . - A "..b. e .e -ve-" a a a- "m. . d = -.... . . . . - - . .
..

g 2.t " way.
O em Ceoorters, IN.

. . . ..C, ". A . = ~ . ".."..'"S.a ''. .d .' a.
'-- s

aw, * 2f * ' e ** *A C "..''..#'."a~ . = . . - =9 C ,4 a=. 3 .1 = q 4' * ' ' * * * * ' ' .
.. ...

3
.. ,

.

0

,

I
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!

1{ Island, the steam facility -- it is hard to support both units,
,

(") . 2 :| and to shut dcwn hot ccnditions, se my concerns were priority
;

I

3; kind of concerns at that time.
:

i
4- Mr. Weaver. What do you mean, "hard to support"?

,

5' Mr. Miller. We support steam; you need steam from a boiler
i
2

6' that's fired by oil. You need that steam to maintain the

7', equipment in its proper condition.
,

a '| Pumps have seals On them that are maintained; feedwater is
4

9 heated up with steam. And now I have no steam; both reacters

10 are shut down. That kind of concern was what I was into at

1 1 ,, that time.
3

- 12 ] I called back in at 5 :00 o' clock to understand specifically

O 1V 13 || what they were doing, to understand the recovery, and a'.se to

14 gi'.s instructions -- to determine the cause of the trip, which
i

15 would have been my concern, before we started back up.

.I
15 ': Mr. Weaver. And then what did v.ou do? Did .vou co to-

a

d

17 e New Jersey?
I
,

13 Mr. Miller. When I called back in, I talked to ancther
i
i
t

171, individual in the centrol rcom, and he described some of these
-

1

20 j parameters to me. I guess I felt uneasy about some of them,
:
1

21 i and I had a conference call set up, which Occurred prcbably |
1
i 1

22 j around 6:00 o' clock in the morning. And I, at that time, I
4

II

23 talked to a 3&W representative, my bcss, Jack Herbane, .yself,J

n i

L' 24 ,j and George Cutter, who.is ; ~'echnical Assistant in L' nit 2,

t v usn.:enm.ec.. .

-25 i more or less just to try and understand what was going on.
d
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7~1 1 Mr. Cheney. What was it.? What parameters was it that led
4

.kJ 2 |;. you tc think that this was a fairly unique situatien?
.

3' Mr. Miller, Well, I wasn't talking to Bill, so I wouldn'tI

'
i

4| have gotten a tremendous display of information -- I guess the
i

5 'l pressuri:er being solid, the pressuri:er level

6' Mr. Weaver. Che 330 inches?
.
,

7: Mr. Miller. Yes.
.

| 3L To me, it was solid, and I was concerned about that being
T

il

7 solid and the pressure being low.

10 L Mr. Cheney. And you learned that at 5:00 o' clock.
,.

11 J Mr. Miller. I learned that at about 5:00.

12 Mr. Weaver. And . hen did v.ou c.o to the clant?' .

js
s-)t

13 h Mr. Miller. No. I, in my mind, was still going to
iI.

laji New Jersey. I set up a conference call, and I incivled the
!'!15 h B&W representative and my boss, plus a plant 3:ide, to be sure
1
i, I

16 I understood what we were doing on recovery and co talk about
'1
u

17 .1.. it.

Il

13 il Mr. Cheney. Where was your boss?
h

19 Mr. Miller. He was in Philadelphia, as I rs= ember , j'

20 ' Mr. Cheney. Is that where he is normally.
)

Ii
Mr. Mille r. This is going on my best recall, but I believe

21 ' ..j
..

22 ,.1' he was tied up with his Navy duties that week. But I can

22 , always reach him, the same as Bill could always reach me; so
1p):- ''

S' 24 .: I called him down ir .?hiladelphia at the Navy f acility.
s.

sm nmi nemem. u e.:|
,

s

25 f
And more than' any thing else , I wanted tc ask s'eme mera

I

|

. ._. -..- -
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i ,
i t

I
-

i

1 technical questions of the pec:cle at the plant to understand
.

- iO .

,
is'~j

2: what they were doing.
f
4, ,

1

3' Mr. Cheney. And why did you contact B&N? j
.

h,

#

4' Mr. Miller. Because the Technical Representa ive is a'
i

I

5 guy I trust; and also, since it was the pressuri::er was solid,'

}a

i

.
!

6! my concern was there.
.

1

1 Mr. Cheney. Aren't they on-site?
7j

Mr. Miller. He was in the area. We have a guy on-site.
3',

,

,

9' Mr. Weaver. There is a permanent B&W man there? i

:

10 ! Mr. Miller. There has been at Three Mile Island since
i

11 i 1973, and not just one. They have a couple of individuals.
i

12 At this particular point, Unit 1 was finishing refueling,
O' .

" 13 and Unit 2 was operating normally,
'i

1 |
14 , We had had more than one of them there for de re:ueling

;'
!

'

'15 support.
.
.

1I

16 :, Mr. Cheney. And hcw much -- what information did rou have ll

'

f

17 ; at that time? Did you feel vou had all the information vou
.

n !

--
9
.!

4

13 | needed?
.i
I

19 | Mr. Miller. As a result of the 6:00 o' clock phone call,
,

!

.:

20 |' Jack directed me to go into the plant. There were a lot of

I

21 phone calls occurring then. I had to call four er five pecple

i

22 L to turn of f the tric to New Jersev, and things like this. Time
J

- -

S-
23.; gces pretty quick when you're.cn the phone; so when I get On

.

A 'l

.~ .

the phene with Jack and Lee Rcgsrs and George Kunter, fo' lowing's 2 4 .j .

M tCe*3 a f 00f tt:1. h*C. i '

l'
25 ' that call, we could not get enough information. And Jack said,

:|
.' t -
.i

,_ , . . , . _ . _ _ . .
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,

ii

i !.

I

I

1; "Go into the plant and call me." i

.fs
t )
x, / -

20 So I had gotten up at 4:00, and I had never gotten to first
I

i
3' base as far as thv.sicallv. c.etting readv. I spent the whole

..
,

,
'

time on the phone.
4|

'

5, So I started to get ready to go. About 20 of 7:00, I got
i

i

6' a ca12 from Dan Shevlin, who's the Maintenance Superintendent: .

,

I

7 ! and before this time, I had called Dan Shevlin and Jim Sieman,
i

i

31, who's the Unit 1 Superintendent, and told them to go in, scre
i
i

?! frem a support standpoint, because new both units are in -- are
.

4

I

I10 dcwn, and that is bad.

11 Mr. Chenev. That's not a good way to start the dav.. '
. ,

.
i
,

12 Mr. Miller. N o'. I mean, you have a lot of priorities

[ '.~"
13 ! there.

;
,

14 So Dan called me -- Dan's the Maintenance Superintendent;
L
n

ISj he's not an operator, or trainer, or License guy -- Dan is
i
!16 i simply a radiaticn man.
i

'l
17 j He said, "We've got a reading in the hot machine shcp," and

,

9
af

IS ' at that time then I just got in the car and started driving to

I

19 .: the site ,
if,
'

20 , Mr. Cheney. This is abcut two hours and 40 minutes in?
.

I

21 n, Mr. Miller. This is about cuarter to 7:00.
'l
::

22 . Mr. Croney. In the meantime, what is going en inside the
_

!I
! .%;n did you discover that the emergency fuel water23 :4. pitn12,/~s,

'/ D ). valves were ciesed?
.

'-

.a... nm, ,..wem. me. l.w
I

23 3 , ; ewe. Craig Faust was ever trying to clarify tha: :he
.



33-
. . ~~t

a
r

~

I'l-46 *j

1[ turbine tripped, and all the procedures that he goes through
o

II\ 'jP

2 |i
to verify risk; and he went over to verify that we had an1

t

3> emerc.ency feed flow, so he was observing the steam generator
.

.

i

h levels coming down, which they normally would be coming down4,

!

. .c h to abcut a 30-inch range, where they should be maintained for-

i
!

t

6i this tripped conditions. And he was watching them ccme dcwn,

.

7| and observing.

4

3 ', He verified that the emerc.ency feed pumps had, in fact,
.

-

1

9' started, and that the valves were trv.ine. to cr.en uo to trv. to.

t

ic . regulate the steam generator water level.

:1 He looked at it, and the levels continued to come dcwn

.

, under the 30-inch peint. So he locked at the indication en
i..

() _
13 ;

control valves that should be controlling the water level at
v

i1| 30 inches, and he took these into hand and opened them up
.,

r,
'

IS , manually, thinking that the valves just weren' t responding

p. 4 c. roce rly .
.

.

1
.i

1. So he tried that, and he still did not have anv. indication
,

'

So he locked over hisja ;1.of the ficw or a raise in water level.
,
.

19 panel pretty quickly, and he said that the 123 were shut; andU

.

.

20 [ I heard this, and I we.s somewhat off to his left, ever where
i
;
,

'l- Fred and Ed were at this point in time, and said, "The 12s
~

a
1

e. ,. are'shuttinc.."*

a
- ,, h And I said, "What? Whv.?"..

- t

T, s) 24 j And he said, "I don't_ knew." 5.; he started Oc Open them
/.

kee%we necomes, ..-c. t .
<

;- up, and I went over there to try to open then, Occ, to establish

.t
'

:)
1,

D



- -

. .

118
.-

47 L
i

1

j! them -- feeds to the steam cenerator. So we were there for a
<

-,q
.k ./ ' I.

2:|
short while' trying to feed the steam generators , using emergency

fe d and bringing them up to a normal 30-inch water level.
3'

And Fred and Ed were still continuing to try to reduce'the
4

5: pressuri::er water level, and try to determine why the pressure
'

,

t

6i was icw.

I
, And I looked over on the turbine panel to lock at other
/'

t.

l'

3| problems, or alarms, at this point. And I went over and locked
i

9| and saw that the hot level was going off the scale -- high,

! and we didn' t have any feed pumps running, the condensate10
!

I

11 | booster pu=ps running, cr any condensate pumps running, so I
,

attempted to try to start the condensate pumps so we could have
12 ,

(m*

f ficw and try to reject some of the water frc= the h : wall'~# some13
5 1

11
1.t f back to the stcrage tanks . And we were finally successful in

,

!

15 ';
starting the condensate cumo...

,

16 ' And we didn't have any suction pressure to the condensate
:

17 , becster pumps , and the only thing between the condensate pump
..
.n,

13 j and the bocster pump were the condensate polishers. Sc I went!

.

:t4

F19 d back to try to open up a valve to bypass the. condensate
a

20 polishers, and the valve would net open frem the control recm.1
b

21 Just then an operator in the plant called and said that
: -
.

I

22 h we had a leak by the one ccndensate becster pump and he needed

23 - scme help to :.sciate it'. So'I went cack and Fred and Ed were
e/3 ,

<- ,

.s.. 8 . 2. C %.e. e. 3 . . . .,.i*
. ..m_4 .s_:....w.. . s - . n. s s . . _ e. .,.\._) 2 s . i _9 u. 7. 4 .o. ,y 3.. < .. .. . . . .y -. ... . -. ; .

v .t
1:1 FfCerti A t0Crte's. f ac. '

m .". u . .~ $. d '. . .' A. "'.a. s .# a a. d '..' a '. a. *. a.a _#^*s= A ~ ~~

M.., a' C s^., c .1 .S. ". '. o y s ".a .'.t " " e s a~ ". " *. ,~ * , , . ..f. ..

i

1

1

u
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i
'

i

-

1!, cn emercency feed and seemed to be doing pretty well at this-

2 .coint. '

!

3i He had scme .orcblems trying to get the level, but he was
.,

i

4' working on it pretty well. We were joined jus: before we
,

O
5 :' found that the emergency feed valves were isclated. We had

i
.

6: been joined by another shif t supervisor who had been in Unit 1
i

i

7| at the time, so he was over there within about six minutes
1
1

3' afte:. the trio, and his name was Ken 3rv.en. And Ken was also.

9' helping cut, trying to determine what we had to make sure that
!

10 we ..e en' m.4s o .: . . g a .~.;, .'. .: . ~ a . . d o c ." .- .' .3 n,
a . .

i

11 n ., ,. o. us a h.4s yo.:n. .an. ,. al., u.a l . 4
, e ...4,-r ng -.e w..,.%.s . .2.... . . . .

12 to give ideas to each other as a possible solutica to what we
_

') 13 y had seen. ,

,l
I

14 ;{ Mr. Cheney. At this point, are you new into a set of

15 !
,

circumstances vou had never seen before?-,

16 Mr. Zewe. Yes. Everything 1 Coked like it was fairly
.

i
il

17 d stable, but we had the high level and the icw pressure. Andi

'i
o

13 )l we had some inclination that maybe the pressurizer level
i

I

19 ' instruments weren't reading correctly, because :. f , in fact, we

20 were solid, we should have seen the pressure increase , because

21 we pe-=. s 4.'.' . a. a. d..i ..c.
' 4 n wa.=.. .=.. .n' s o4... a .u>' n . 3 .' i. .-":.d .c.

- --
. . .

;

22 to le dcwn. So we should have had a higher pressure than thei

:I

2 3 ,, 12- C.- . .' 0 0 e t.n C' a- . " . = . w a. ...=.d.
' '

.=.....=.o.4..~.."
y .

.i

e 44 'la

g w..o . m. A a b.g . a. .s . mc...t.f .w . ry .. w . .m .J a..b. 4 . 3. e s .' . . 3 A.
*

w .4 .J .J e w o. o.r m.
I As. w

s .w nw g. . .. .w

cr% <C t*8' At.%tttr1, it C. |
i
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1! Mr. Zewe. Yes , but we didn' t determine that.
fs

N_] i

2 .. Mr. Weaver. I have another question, and that is the 12s,
s
i

3, the valve that was closed --
;

4| Mr. Zewe. There were two different valves that were
,

!.

5! closed, but they both served the same function.
,

6 Mr. Weaver. They were closed. What if they had been'

i
4

7! opened? Would we still have had the same eventual situation
!

S, at Three Mile Island, everything else happening exactly the
i

9 ', way it did?
,

i10 , Or was there a o. cssibility that something would have.

|

11 i happened later on, or nto happened if the valve had been*

.

12 ' ocened?
O)

~

.s
12 ; Mr. Zewe. The only thing that not having those valvesv

,

I
1

14 ' opened d'id is that they did allow the steam generaters to go
,I

15 ,, dry and resulted in the c. rimarv. system losing its heat sink
,

.

11

M' faster.
,

i

!

17 1 Mr. Weaver. S-i-n-k?
a
.t

15 , Mr. Zewe. Yes. E e of heat being produced in the primary

19 L system.
-

t

20 $ And new I lost ny water in the steam generater, sc 2'm
,

t

21 new' transferring the heat over to the steam generator, which
.

22 results in the primary heating up. so the primary would no:
.

: ,
| *I23 i have heated up so far, initially; and it was also a rather

./~3 .

,

- .

large shock to the steam genera:crs te have them-dry, and.then-'l 24 j
'

-

to FMetai A eoccers. t ec ' ,

25 te-refill them.

l

.
.
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1, But the real problem was .that the electomagnetic valve was
/~'T
s , 9.N / 2j stuck open, and it was depressurizing the primary plant.g

!

l

3! Mr. Weaver. HSo the valve being closed played,a matter of

4 degree -- it wouldn't have been quite so bad had the valve
f

I i

5; been opened, as I understand it. j
! ;

i i

6 Mr. Zewe. Exactly. It aggravated it, but it would act |

'
i

7 have put us in the ultimate condition that we were in. It did.
!
-

,

|

3 add to the confusien factor, and it was another area to where
;

!
9 we devoted part of our time to. So in net effect, yes, it

,

10 ! did contribute.

I

11 i Mr. Weaver. I see that.
i

12 Mr. Meyers. Are you sure that the secondary did go dry,
<~~
' ') I or it went below the level that vou could read it?
'
'

13
6 -

|
'

la | Mr. Zewe. Our indication, when I locked at it, and I looked
i

t

15 ! at it f airly hard, was that we never got down less than 10
t

!

16 ! inches in the steam generator, either one. And it got down
!

17 4 to about 5 percent on the operating range, which is just
:

18 ancther range of our indicatien.
!

19 So that shouldn' t have been dry. But icoking back now, if
i

I

20 we didn't have feed for an S-minute period of time, the steam
,

t

21 gengrators would have bciled dry in about 90 seconds to 100

2: , seconds, they would have been dry. Sc I'm sure, at this point,

23 they were dry. At the time, I didn't knew that.

!
t~')L- 24 e| Mr. Meyers. Based on your calculaticns, you think they

~-

..
NMe'at RfCCPtf rt, if*C.

.

25 were dry?
.

>

.I!
_



. _ _

_ _ _ _1
1

1

.. >
1. .e. .,.

-

.
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i
1 Mr. Zewe. They definitely were dry; right.

Im i;Vi ,

2; By observation, it didn't look like it, but locking back
!

3 at it, with retrospect, knowing what we knew knew, they had to,
;

.

4 have been dry. 4

Ii

5!, Mr. Meyers. But this is a property of B&W steam generators.

6 That would not necessarily happen in Westinghouse; is that i
,

!

7| right?
i
i |

n |

3' Mr. Miller. Any clant has to turn feed on at scme time.
i . .

I

9! They might have had'more time, based on their pipe configura-

1

10 | tien and the volume in the steam generater at the time of the
i

1.1 ' trip. In other words , if your generator is a little bigger
,

12 ', than 3&W's and you've got a little more time, but the
,r ;

-( 13 consequence of not feeding it is that goes dry. " Dry" is no

14 water.
I -

|

15 : Mr. Zewe. We consider anything less than 8 inches dry
(

16 i frem an operating standpoint, but in this case, in the 8-minute
i
6

17j period, it was probably completely dry.
I

18 Mr. Chaney. So new you've got problems with your generator

19 :d.. basically . And then at some point an hour er so later, hcwever

i

20 9 later it is, where you discover that the emer~5ency .c res s uriz e r
i: .

I

O l ' ., valve, the valve en the cressurizer is open, and v.cu c.et it.

I

22 ! closed --
.

23 > Mr. :: ewe . The only way that we finally determined that

7n) 24 '| that valve was cartially cpened was that we shut the biccked
o

v .

kM9f at 9 tDQf ttf t, !!"C. .j

25 ' valve -- c the dcwnstream valve, if you will -- from tha val've
,

I
.,

i
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1 .

!

.
i.l that was ccen. Once we shut that, then we had indication that

-

5

t I
%)

2, that valve had been open previously..

.3 Mr. Chency. And hcw long was that?
:

I

4' Mr.-Zewe. That was approximately 6:20 or so.
,

-;

5| Mr. Chenev. That was before v.ou arrived at the .clant?.

i
i Mr. Miller. Yes, at the 6:00 c' clock phone call, one of

6
.

the questions we had asked is whether that valve was closed.7:
!

.a ,i on the canel, the' valve had a ccmmand signal that said, "Go
,.

-

4

|

9 closed."
I

10 - Mr. Cheney. So you asked, and checked it then?
,

o

1 1 ', Mr. Miller. I think they checked it many times before
.

12 ' that.
s

)
13 Mr. Scheimann. I checked it many times, and there was o

I
la t open indicatien for it.

I

f

15 | Mr. Zewe. For that particular light, there is a very
i

4
16 ;. bright red lic.ht for that valver and it is really probably the.

i

I

17 ; b righ tes t light on our entire censole.
,

'
,

is ! Mr. Weaver. What are we talking about, the pressure
i
.

19 | valve?

Mr. Miller. Yes.i

20 1,

21 | Mr . We ave r . Whv. wouldn ' t vou ;us t you want it closed,d --

.
f
,

'
3 .

whv. didn': vou-just press is?29 L .

9
i
.

!

3j Mr. Miller. Well, the operater en the panel is thinking'

~
..

;iA) ,,:
'

; t- ;- u.a ~;.g a. ,~,n c , s a. s. . . ~ .. . u.. t s . : .,.a. e , ~. . u. .a. ep.--,u.... -,\ n
.. . .. . . - - - . . - -

~.. .
)

,

,

%u g -
r s

-eds'tl 4 ocre,s, Mc. it .
,

251 tells him it is closed.
a

0
.-



_-

Ljl 5'3
' ' 124.

i

i
-

|

!! Mr. Weaver. Well, can .tell you, when I go vote, we use
n
u a

V
2; this card here. We have little boxes in the house, you knew,

i

-3 when you put this card in the little slot and it says "Yes/No"

4' -- and voting is verv. im.ocrtant to me -- that's it for us, and
,
;

1

Si I always punch that "Yes" and the light lights up. Scmetimes

6 it doesn't light up. Then you've got to go to another slot

7: and put it in, because it's not working. ' B ut I will punch it
i.

3 "Yes," and then I will put the card in again, because ! want

!

to be damned sure Ehat a.v vote is rec.istered.-
y

.

I 10 ' And so then I punch it again even thcugh the light is
i

11 ' lit up.

12 Now, what I'm asking you is why wouldn ' t you. --

-) 13 > Mr. Miller. When you punch that light, do you go lock at
,

a

i

la , the computer to see if it's c.unched in? That is where vou're.

l

.

15 | at.
::

16 Mr. Weaver. We have a score card on the wall, but my

..

17 ! point is, but my point is would it ever cccur to you : hat
!

13 ! because of the importance of this pressure relief valve and
I
U19 _the funny things going on, to just go punch that in? It

20 , wculdn't hurt anything, would it?

i

21 : .Mr. Zewe. Not at this point, nc, but we did check c:her,
,

t

22 ,. indicatiens. We have thermocouples en the downstream side of

22 the relief valve which are monitored en plant ccmputer, and

,x .

(-) 24.! we did check dcwn several times te see what the discharge
&we neocr m.' wa 1

4
'

25 , - temperature was. And shortly after we tri c.ed, I would say
.

I
i

_ _ _ _ _ .
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,

1j1 54 s >

l}' within about 10 minutes or so -- af ter we had triac. ed it, we
6t

-m '

.' ',t
- 2 checked this temperature, and the. temperature was not abnormal-

!,

i

3| ly high. We knew that it had left it, and it should be a little
t
1

4i higher than normal.
i

I +

.5 Normally, it does read around 175 or ISO degrees, and it
;

I

6: was reading 220 degrees , which is not - abnormally high for j ust

I

7 | having lif ted. So we checked that at least three different
,

3, times.
:

!
9' Mr. Chene.v. Whv did you check that.

. .

!
10 Mr. Zewe. With the normal alarm status raview, we had

11 checked that, and whenever the Shift Superviser came oter -- I

12 had asked him to lock through there, and to see what the
, ,

L 13 'i discharge was,i
4

i

14 ! Mr. Cheney. So was that an automatic readout on the
i

15 ; computer?
.
..

16 'I Mr. Zewe. It alarms the ccmputer and prints cut so you
.

i
,

17 ' can monitor it there, and also recuest that tha: particular
!!
e,

15 i number -- and.they will print you up the current value,
i

?

19 | Mr. Cheney. If the valve was open, why was the reading
:

20 sc lcw?

21 ' Mr. Zewe. That I don't knew,

a

22 1, Mr. Miller. Sc=ebody is 10ckinc. into that, because I.

t

23 remember it is theraccouple that is strapped to the pipe. It
m

'T .,)- 24 is not a temperature weld in the cir.e. The pressurizer might-.

me v neer m. sec.
| 25 < be over 600 ~ degrees ; that is why it reads in the range he's

<

,

r i

f-
<
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! -
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!
,

l
i'

talking about. It reads the cutside of the pipe. There --
('
\ )T '

2' I believe Bill was checking it to tell him to confirm the

3, light as he was discussing -- I don't think we knew the answer.
i

i

4' I think somebody is looking at the indication and~the parameter
i

I,

S i and whether there was sub-ccoling going on or expansion going
i
i

6! cn, or something that would have caused that reading.

,

7| Mr. Cheney. In other words , you feel like even though
i
;

3 o,
there was, first, the indicator light that indicated the order

I

|

9| had been given to close the relief valve, which showed that
$

,

.10 ''l you were closed; secondly, there was the tailpipe temperature
i
:

11 reading, but it, too, was showing a relatively low level,
t

!

I
12 lcwer than it would have been, given normal c .rerience, if the

/~' |
;
\- 13 relief valve had been open. Is that an accurate statement?

.

i

la l Mr. Zewe. Correct.
r
:
1

15 ! Mr. Cheney. Were there any other indicators available
I
'a
ti

|6 9 that mi-"t have given you a readout in the centrol room?
'l
i

1'

17: Mr. Iewe. Well, the tank that the valve discharges to, I
I I

1-

1 .

18 ||
that -- we did check it, and it was at a higher temperature,

!.

19 h'and a lcw level, a low pressure, indicating that either its
i

4
a

20 relief valve was cpen or the ruptured disk had ruptured in

i

21 j the tank. And I thcught that that was true , because -- well,

i
22 J it shculdn't have han.c.ened; but after we tric.ced, the relief

i .

23 bicws and it puts tec much energy-into the tank. It could

p) s
s .x . u. - a c z . . ~. , . . . a. . ., . . q . . . a--...u.. . ,..q. . .. a - .s 21 n,,.se .,.a cn at~<n. z ,

:. .. - . . - - - - .w .

w .kN -MNal 2 'xrtt,s, lr*c. ,t .

25 .at :ere pressure, at a high te=perature, with no indicated

;l
i

3.
- - .
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4

;

3
.

I.

i

i '
. ;; water level.
r i
; l

So if the valve had just been opened sc=ewhat, the pressure%
2i

i
!

3: in the tank should be elevated to a higher temperature. But
.

when it said no water level and ::ero pressure , that just
4,

,

I

ci indicated there was some leakage path from that tank into the,

.

i
-

,

6: reactor buildinc itself.-

! Sc at this coint it would be verv hard to determine that7. --
I

n.
9

g[ that valve was still disc'.arging into that tank.

i

y' Mr . We ave r . ticw , in 1977, a similar relief valve opened,

i

ic' or solenoid, and a similar signal was sent, and yet it remained

11 cpen for 20 minutes. Have ycu ever heard of that?

,

19. , Mr. Zewe. I don't recall that at all.

O' i

13 |- Mr. Weaver. Have you ever heard of that, Mr. Miller.'
1

1
'

Mr. Miller. I don't recall it. There may have been a<

14 ,
H

I bulletin that cassed my desk, but.I don't recall one.13 -

1

4 Mr. Weaver. Mr. Scheimann.16 ,,
i

17 b Mr. Scheimann. :To .
I

!

18 Mr. Weaver. Have you heard about it before? I just
,

19 ,!! mentioned it to v.cu today. You've never heard of that?.

4

20 ] Mr. Scheimann. ::c .
a

-

11 , Mr. Miller. I nev tr heard of . the part about the valves
*

,

r.
,.

9. e. , , st cking ccer.
, .

2., 'ii Mr. Weaver. This :.3 the firs t you' ve heard abcut it, = v.
.

D 'l
. . (/ :1 telline vcu?- - -w f

3:n 8 cerat .*eoc,ters.1.ac, :ie ,

25 |I Mr Miller- IIo .

;; -

. - -. . . _ - .
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i

l i -Mr. Weaver. You've heard of it?
fs \: ,

\ )
2I Mr. Miller. I heard about is the night of the incident;''

i

!.

* 3 ,. 'somebody in the control rocm, in from the N..C, described it: --

t

4i that at some date that Davis-Besse had occurred.
,

i

5L Mr. Weaver. On Wednesday night?
4

1

6' Mr. Miller. Yes.
,

,

7| Mr. Weaver. On Wednesday night, somebcdy told you that
:

a they had seen this Davis-Ecsse?
i

o Mr. Miller. I might say this, in 1978, this valve, at

10] this plant, had stuck open, but due tc a different reascn. The

l l ;i valve had stuck open due to a power f ailure, and that had been

12 corrected. The valve had stuck open the day after the plant

O went critical, on March 29th; but the valve had stuck openk/
13 ;;i-

el

14 h that day, but it stuck open, because of a ocwer f ailure to-

i
i.

l
81

15 : the valve..

il

16 ', Mr . Weave r . I would like to repeat that right now.
a

17 ,; As of right nc you've never heard cf the Davis-Besse
..

13 I situation?
i

t

'19 l Mr. Zewe. I have not.
a

,

20 : Mr. Scheimann. I have not either.
i

21 Mr. Cheney. And I understcod you to say that you hadn't
il

20 :! heard of the Davis-Besse situaticn until in the centrol roca?
? |

23 1 Mr. Miller. That's the first that I had heard of it. I1

-s t
,

|

s\_J 2.!- Mr. Weaver. With the exceptica of possibiv a mecc? i
# 4 i

-,

1

@ 8900'34 4 tCC,?tf t, !PC. g

25 1 Mr. Miller.- There is possibly -- I don't remember f :hera
;l
a
|
r

s. 1

J |
1e

=___m - - . _ _ ,*
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1
*

I
,

was. I'm saying that it was possible he could find a piece ofI
.t''T' i

I2 ,, c.ac.er that was sent to the station Superintendent with that'

i

3. on there. I don't remember that piece of paper.
I

-|
4 Mr. Chaney. On their prior closings , did you have any-

! -

'

5
-- I recognise, of course, that the relief valve is inside-

,

61 the containment, and nobcdv is goinc to knew it until thev
- - -

i

7{ take a look at it -- do you have any feel for why it failed
.

3j at this time?
!

9 Is there any indication that would point.in the

to ; direction of explaining what happened here? At Davis-3 esse ,

11 ' as I recall, it was a relay that wasn't pressed? !

12 Mr. Weaver. It was same thing. The solenoid did exactly

bk- j3 ) the same thing; the valve did not clcse, but the solenoid
,

.-

1

12 ; sent the signal, where the energizing of the solencid was no I
,

i. i
,

15 longer there. '

.,

16:| Mr. Miller. The valve could have stuck cpen, in my mind,
,

1 1

1 :

1: and there are other r. ecole lockinc at this for one of two |/ . -

I

;g ;t reasons: One, the electrical setup that told the solenoid
0
3

19 to do something was improper; secondly, if the valve could have
;!
..

20 ] maybe stuck up en a differential mechanical thing, like a
:

21 difference in pressure.
.

I

22 3 I don't think we knew today -- I don' t knew today why this
.

.!

;3 valve stuck cpen en March 25th. With that d' rain tank being

ss! ) 2q full of water, and the water path, :ne va19e could have hung, m
v

's &EMFU AfDCftF1. 39C. .

-c uc. , a difference in cressure. I don't know that, but that is
s- .

,. ,

il
'!
1

a
n

-, .ac
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h

I the,other possibility; and pecple are Icoking into it. I don't

-(m -

5,

a.s i .2; think any c: - us r,.now .
i
!

3i Mr. Cheney. And when it did fail creviousiv. en Unit 2 --
r,

.

,

1 '

4' Mr. Miller. When it failed here, it failed due to a
i

!

5' power loss. We lost power to the valve, and it failed to open.
,

,

6' Mr. Cheney. It failed to open.;

7' Mr. Miller. It failed in the o.cen cosition.: .
,

$

a

8~. We fixed that croblem by putting redundant cwer succ.iv. toe ..

!

9 the valve.

10 Mr. Burnham, when it failed previously at Three Mile Island
,

11 twice -- one in 1978, and one en March 29th; is that right?
4

12; Mr. Miller. In 1977, it was not Three Mile Island.

(m
I.L 13 Mr. Burnham. I thought there had been twc previous
i.
18

14 i incidents at Three Mile Island,

15 !{!' Mr. Miller. I don't know of two, but I'm not t2 'ng to

l

.

'l
,

6
15 n uo ., u.u. . .co r n u.a. w e c . w. a .u

s -- . -. .

,i
,

17 : I knew on March 29th it f ailed, because it was a prettyi

S

18 big transient.

:!
19 : Mr. Burnham. What did the indicator light say? Did you

a

20 :i have the same problem with the indicator light giving you a
.i !

21. j misreading?
..

:t

22 ' Mr. Schei= ann. On March 29 th, I dcn't believe that light .

l

23 i was in there. l
'

':

P) .d 4:
-

\ Mr. Weaver. Why don't we sav. 19 7 3, s ay we installed thism . .

bM3f y =1 cof*2's. 3 *C.t

*% 3 4
.e. w.4. w .s. h.w .w .? .4 4. . a.b. .s *4 **P- 4 .b. . ^JJ C .J . b. e -4

.a * y *. a .1 h. 3 6-** , - 3. C a
. w - ...a @a w -

.;;. - . . w.. - ..
4 I

i

'|
.P

* " ' " - - - ' m r * - - - - -e- w- , ---
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1

! i

-(,-)
,

goes to the solenoid--- valve, as a result-of that problem?1,
,
.

!' ' ' ' ~
2 Mr. Miller. At that time, we did not have that light !

i I

3 .before.

4 Mr. Cheney. And when that valve held previously, in 1973,
! I
'

I

5! what was.different about it that led to circumstances where 1

|
6! obviously you did not have the kind of problem that occurred ;

i

7! this year?
I

I

8 Mr.-Miller. At Ehat point, they recognized that problem
i

9: because they had had a f ailure of a vital pcwer supply, so '

i

10 they had -- that led right to that valve.

1 1 ', Mr. Zewe. They knew what precipitated it?
I
.

i

12 : Mr. Miller. It was a lot simpler problem in my mind.
i
'

T. ,
' > 13 Mr. Chaney. Was there a point in the morning there where '

: 14 all of a sudden lights went on, and you think, aha, maybe the
|'

15 | valve stuck open?
,

i

16 | Mr. Zewe. It was about quarter af ter 6 :00 that we
t

17! rechecked the discharge temperatures once more, and they were'

t
;

| I.
18 -i still reading about 220. And we said, "That's hangine. u n. therei

<

19 too long, so let's go ahead and isolate the valve." ;
i

i
-

20 ; As soon as we isolated it, we saw the reactor building
'

I
,

i

21 | pressure, which had been 2.2 pounds or so, take a marked
i
1

22 | . reduction; and that is when we realized, for sure, than the ..
i
f

23 ! valve was at least partially open and blowing to the drain tank,
!

/m

-(
,-

.a l and the drain tank was open directly to the buildinc..
'
.

/ d
~

ow.,.. neoo,ms. ire. -

.

25 : Mr. Cheney. Do you realize anything abou -- remember -

, ,

I I

'
1

e
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i -

:
|

t' anything abcut the sumo. cumo. .that morning?
s . .

( ) .

-) e

2 Mr. Zewe. Yes, I do; somewhere arcund a half hour after !

! t

we had triV.ed and we had determined frem the computer alarms
'

,' c
e

t

|

4f and also from an Auxiliary Operator -- had called saying that i

,

i

S i his indication on the panel for the reactor building sump was
.

,Ii

i

6i that it was full, and he has a scale -- it's like a zero to ;
I :

I l

7| six feet is the range of the sump -- and that the sump pumps

I I
.

aj were running. i
t

i -

i I

9 ! So the Control Rocm Cperator, Ed Frederick, told me about
i 1
i !

10 : that and he suggested, " Bill, should we turn them off?" j
! ;

,

i

11 , And I said, "Yes. Tell the operator to go ahead and to i
!

12 secure the sump pumps."

(~)T
i

\'~ ;

13 ! Mr. Cheney. Why would you secure them?
is

la Mr. Zewe. Because we knew that we had a problem with the
ti
i

15 RC drain tank, and it's water had got into the reactor building'
i

'I l

16 sump. And I did not want that water to be transferred cver ;

; 1
i

i

j17 ; to the auxiliary building, because : didn't know how much
i
t

18 ' water we actually had and I knew that we didn' t have very '
,

l
,

I

10 , much room for excess water in the auxiliary building. -

1 4
'

!

"" Chenev. Were v.ou concerned about radioactivity at20 , . .

!

~t

9.1 tha.t .coint? .
i

l -

1

22 ! Mr. Zewe. No, I was not. I was just wcrried abou: he j
,

!

23 volume of water and transferring water, not kncwing the full
/'; i I

~A 1 ,

\/ 24 ! S tO ry . I

..w.s w ere m. m ,t m .tec.
,

25 | I had told Id to tell the cperater to de that, and If cold !
'

1

e

t i

.1
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?

i-

I

; me back that the cperator, indeed, did turn off the two i
i >

-.
= ;

Iss/ reactor buildinc. sume. numes. And I acknowledced that, and then'
2 -

-
,

i
- 3: we went on with the rest of the oceration. 1,<

,
'

I Mr. Weaver. I would like Henry to ask one question
_4

relative to this.5

6| Mr. Meyers. That was a transient at Rancho Seco en
f

7 March 20, '78, and they had had their relief valve blocked cut ,
,

i
l '

-3 because there had been leaks . Were you aware of that?'

.

9' Did you get a ccpy of a similar letter? They sent a ,
!

!

10 : letter to Davie-Besse -- Sabcock & Wilcox sent a letter to '
,

11 Davis-Besse on August 9, which discussed that Rancho Seco ;
,

.

.

*

19 ; transient. Did you get that? t~

tf~)i 13 1 Mr. Zewe. August 9th of what year? i
s/

1

!
.

1 *. I Mr. Meyers. '78. .

i
I 1-

.
I

1+

15 ! Mr. Miller. In all f airness , I dcn' t knew how much mail
:

i

16 , you get, but mine gets trucked in and I lock at almost every ,

:
: i-

17 piece of it. If something had ccme that normally ccmes to .

: 1

13 ; my engineering people, who would get it and aise would trans-
,

i

19 late it into procedural change -- now, I don't remember seeing
,

l
20 ; either of these , but you could find the 'a-'a- maybe adcressec

,
a

21 to me. I would think I would remember it, but I don't j
>

22 [ remember it. ,

,
s,

I
t

23 , Mr . We aver . Mr. Miller, I want ec ask ycu --
i

I
l

~" !i ,

24 ' Excuse me, Mr. Zewe.i. (j
6>dminxrms.ine.. !

''

I 25 Mr. Zewe. I believe this is the one where they had been '1

' l'
,

{ i

! ,
i

_y-
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I

.i
1

1 changing light bulbs , and they had a short in their instruments.

q s. !
-

'/ '2 We had discussed'this in our training re','iew, and I remembe r
,

|
3, a comment from my one Control Rocm Operator in Unit 1 at that

4 point, saying "He isn't going to change any more light bulb's." ;

|
5 ! Mr. Meyers. Because this letter also suggests something i

|
6- that might be an unambiguous instruction, where it says "the

7' pressurized level in-reactor ccolant system pressure share of $

|
4

a- the reac.or coolant system is filled." j
!
t

9 That is saying that the pressurizer water level isn't full.
,
! 0

10 i Mr. Zewe. That is true. Our key parameters are that as j
t
i
i

11 long as we have water pressure in the pressurizer, that our '

12 main cooling system is full, and the water level in the steam
'

'

() 13 generator is our main way of indicating removal.
.

14 Mr. Meyers. But that is as long as the temperature in the
,

,

15 rest of the system is less. | ,

I
i

16 Mr. Sewe. Right. At the highest temperature the !
t
i

17 saturation conditions occur in the pressurizer, that is true.
!

18 , Mr. Meyers. Then you are aware that that temperature |
,
,

19 condition was necessary in order for the pressuri er water
.
f

. .

20 | level to indicate a-full pressure vessel. Were you aware
! ,

21 ' that the temperature in the rest of sysuem had to less than
i j

I t

22 | the saturation temperature? !
i

i
5

23 Mr. Zewe. Yes, I reali:ed this;,yes.
.

.

24 ; i-s
,, T >1 - 1 But at the time, I felt that we still had the highers 1

W .i aexnm, i c.
.

25 ' tem:erature system in the cressurizer and nce in the cocian:
; . .

,
t 8

i
,
t

*
1
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6

i -

f 1
,

i

1! system itself.
(~T .

\ _j
2 Mr. Weaver. Mr. Miller, how many couparable messages do'

I ;

|
3i you cet about transients in different c.lants or c.roblems in ',

; l
' 4

4i other plants, or anything like this that cross your desk? Is
''

B

*
4,

1
|

5j this an unusua] thinc., or do you just c. e t all kinds of them? i

' I

6! Mr. Miller. I get a good many of these; an awful lot of .

'

:
-

!
t

i

7! them come from the NRC themselves . They put out at least !.

.

'

three catec.ories of bulletins , plus B&W puts cut thine.s
3 ,

t

9 periodically. And those are handled by going into our

i

10 structure, attempting to determine whether you need a plant ;
i ,

'F '

11 ! . change or a training change; and that is hcw he would have --
i
,

I
12 got that training memo. i.

-

Mr. Weaver. I have a couple of extraneous questions right
13

l
'

!
14 new.

! I
i .

15 One, isn't the computer printing cut dollar signs at this ,

i
f

16 ;| time? That's what we've been told. i

17' Mr. Miller. I don't know whether Bill had the -- you knew,.

t
,

13 there are temperature indicators on some instruments inside
i

i

19 ! the reacter. When I arrived at the plant, scmewhere arcund
,

20 j 7:00 to 8:00, I had an electrical engineer give me the N Ccre
,

,'

21, readings. He said the cc=puter had cuestions marks, which
.

',

22 i meant to me that it was not in the program.
i

i

23 ! At that time, we sent the instrument guide to take the
.

~() '24 base signal reading and convert it.
,v .

ps,cersi nwm oe. a -

25 ? I don' t knew, Bill, whether you had any other readings1

u

1

f

- . . . - - .t.
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t

1! that were like that before I got there.
. ,

if% -.

\, ]
I .

2i Mr . We ave r . Le: me first tell you hcw it was described to
.

j .

,

1

3' me , and I think it was the press , so there's nothing sacredi
'*

,
.

i
' '

4| about this infor=ation. And that is that for the first -- I
;

i

Si don' t know -- hour or two hours , or whatever, the computer ;
.

| :

6' was just reading out at first, we were told, question marks. ,

,

1

7 and then dollar signs , meaning that it couldn't answer. .

',

i :
i

a Now, this may have been later on. Maybe this was 7:00
1

: 1
I

9 ! o' clock, when the reactor vessel started going really bad, |
,

I i
3

10 and there fore all your temo. erature readings were wa.v above the ',

l

11 ! 612, or whatever the limits were. ,!
s

,

'

12 Mr. Zewe. Normally -- all right, if the computer -- itI

Ifs ,

-
's

13 has a certain range to it, a certain range for the parameters"

|
!

14 , -- if you are outside that range, or it doesn't know if it's ;-
.

!

15 valid or not, it will crint uo. c.uestion marks, sa"ine that :
2 - ,.

.

,

16 | e d o,d#.nc.,e u. .p u. 4--.u,.=- 4 ,
-

a,__o -,n - 3..-o-< wo s.. -. . . -v. e< ., -- -w-.. . . .

I

l

17; so that is wnere a question mark would be. '}
1

1

18 At this point though, we were still using the censole ;

I

i
19 : indication, our normal TC, TH, and so on, from the console, not

,

!
i

a

frem the ccmputer. We were checking through the computer for20 t
i

21 I alarms and indications. There is a physical limitatien to
,

I
i

22 i the computer. Things were happening so quickly, and we had
,

i

so many alarms and so many things happened at the ccmputer '
t23

- .

' x/ s) 2 . . - . . .; . a- .h, tu
f , , ,- . , . .+-u-- . .- - .u a - . . - , <. i . u. .u. n.-..,a - . ..-e,., - . - . .

y . . -- -. - -- -----

pawera temete,s. nne.s ,

25
,

response time -- like 20 or 30 items may happen in fractions
t

.

>
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1
of a second, ' but it takes a finite time for each of them Oc

/, ~N.
.

%_)
2 Print cut on line, and it begins to get backlegged.

i ,

I
|3 Mr. Miller. It types cut. It's a line-type thing, soi'

,
,

4: there are physical limitations in the typing time. If it |

|

5
gets 100 things happening in five minutes, it starts to pile ,

,

t

!

6' them up and then e.rints them out later. i

t

He would be using the direct indications. I
7;

i

Mr. Weaver. Do you mean calling up the computer?
8

;

Mr. Miller. Lcoking at the console.
9

10 | Mr. Weaver. Now I'm troubled bv. the newspac.er reports. i

11 One recort, early on, had it that there was i,ust rac.e after
. .

.
.

.

I

12 | page of computer prinecut of question marks.

O'
13 Mr. Miller. Lcoking back -- and we can ccme back to y:u'-

14
with further information, but there was a period cf time in j

!
1

15
the first two to three hcurs where the computer failed, I i

1

'

16 believe.
6

17 Mr. Zewe. Yes, for over an hour period, it didn't give

la us-any information.

Mr. Cheney. Did you -- you mean you would query it andt

19

|:
'

20 nothing would happen?

, ,t

21 . .\ . . Iewe. No. The question mark periods, and se f o rth , j

l
,

.6 the cc=puter had hung up, where it really didn't scan the9 i .
.

i

23 :i
parameters and print en in a f ashicn where we could interpret

O
O 4..(-/ 2.t . - .

w- i

;< recare aecorws. t-c.

25 : Mr. Cheney. It was unusable.

i
:

1,

.
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1

'"i "a was nc-.v.~ .1 1 e . L "54.k citi wou'A ba^>4 - ---~ - ---.1 :- --. s "e-v- '-
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.

/-~3 |4 )
.2' using that totally. He was using his console to cperate the''

3 ! plant,- so when that went out,he just had to go away from it.<
.-

I
i '

4i Mr. Weaver. What caused this? What was gcing on? What
.
>

t ,
i -
.

5' hac.cened?.

I
i
,

6, We ha.e it here in the chrencloc.v that 1 hour 13 to 2:37 - '!
.

I

I

7 i in other words --
.

i
' !

,

Mr. Miller. I think, in fairness, the machine has got a-
3j ,

,

:

9| tape, disk, and that sort of thing. It has experienced
,

,

,

10 , orcblems. It is not a vital piece of equipment to Bill's use
. ,

, ,
t

,

11 |
of the emergency procedures or cperations of the plant, so I .

, i

12 would guess Bill wculd iust simply have told an electrical-
,

"

t i
se 13 enc.ineer to caA2 someone in and c.o on with t.ne conso.e. i

.. . .
. .

.

14 . Mr. Weavar. "cu haven't to have it in any way?
! ,

i ,
5 .

15 I Mr. Zewe. No; it is just an operator's tcci, but it isn't
.,

I

,

a n " .S..i ..3 .". a t ' a- _- a_ a _ v. "..h a~. u- -i *..# c = i "- 'ha. ^,e.='_'...11 _ .. .. , .16 ; -

2 . ,,

i
f !

17' Mr. Miller. It certainly hamc.ered us in ne cetailed
t . ,

,

i i

18 , analysis -- that i's, v.our memorv. -- and that hurts.
t

i
i

19 .M . . le a". a. _ . A.nd. 6.5 e _- . _ _ ". . e a. '. - o _" - _# . . v u '. w _4 '.".f_ . a .
4 _ .

i
'

1

20 c questions marks en them?
I

- - = a ^# .' c s e a-'.a = ~ s .v .3_4 ., .3 . _. ".. a va.n ' " : a. a c . = _' ' v.a==-.. - . .v..i . s.s . . . . . . _ - -.i
.

!

22 ' . " . . . Wa. ave _. ". ".e _- a_ a .- =. . _' . . '. * ". . o- k. . e a. . s ".-".g.".'.. . .

!

m -*. a . h. a. .- a. _3 _- m .
-8

9. 3 - .V .M 4 .* _T s_ _.
i

a _- .. -. . -

N -

._$..%.___$.Q.,W j g _M.. s . .g M . . $. M .W . .M. M. 4 u N. o . .O. O .a .$. 6 $ ,$-_4 M
J ..

- ,,_i . ... . a. .. . . w. -

vDP M|t/St 4f M Mtf5,I"C. ,

at w g u. s..e g .i c . o #. an *.a..' w a. '...Sd '..h a . # ".a- . -_4...a- . L' . -". a. o- . ' n*
; y _ 3 ... w 6 3 . .

1'

i'

=,

*_L_
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,! 1 |

1 marks - I assume that that time there is accurate, but I did i

|
--

< ~\ i-i

k/ 2{ not go through it and say, "Well, it was out for this period i

I

3' of time."

4. Mr. Miller. That would not'have affected any decision
i
!

l

5 thought we would have made or Bill would have made at that
!,
1

6i time.
-

i

1i

'

7| Mr. Weaver. And we don't know what caused the computer
,5

3: to go out?
.
,

;

I

9, Mr. Miller. I think we could probably come back to you. |
.

I I

10 , There was an electrical engineer who got it moving again, so j
I

-

: ;

11 : he could probably be able to tell you that a component was*
i
i

3 i

12 replaced or something, I would guess. j
i .

-( ) 13 ' Mr . We ave r . And it prints cut question marks and not

14 , dellar s'igns , because the newspaper said dollar signs .
I
t

15 ' Mr. Zeue. That's right; it prints out questien marks. :,
ii
i

16 Mr. Cheney. Can we talk a little bit about the period

17 when the reactor pumps were turned off and how that prccess

la - haccened, hcw vou got to the .Ocint where v.ou decided vou had
; .. . . ,

,

19 I to turn eff the reactor coolant cu==s? :
i

- -
|

I,
'

20 Mr. Zewe. We were at the peint where we began to
i
,

21 ' ext..erience sc=e flow oscillations, and we could determine on .

t

| I
'

22 ! cur panel board ficw indication, and we started to have scme
+

1
'23! ficw isolations.

([') 22 , And George Kunter, the Superintenden* cf Technical Suppcrt ,
acLuei sesene, . iec. j ,,

25 and yself, and Fred, and Ken B ryon , and the Centrol ?.com ,

-.

1

- {- .
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1

.

.

1| Operaters were all 1 coking at it, and we had cur operating
~3

k / I-v
2 curves. And we were right at the edge of our net positive

!

- 3 suction limit for running through a reactor cooler pump, so

,

4 we decided then_to secure the two pumps to see if we could - i

.

i

5| correct that ficw, that oscillation problem. So we did this; ;
'

;

i'

6'; we secured two pumps, and then later on, approximately half
,

,

7 an hour later or so, then the ficw oscillations were coming

!

a back. ,

9, They did subside for a short period, where we turned two
I
i

10 ! pumps down. And then that, we decided to secure the

11 remaining twc pumps and to try to go on that full circulatica
i

12 ficw. !

(~T i i

? f

13 Mr. Cheney. So you would have expected -- obviously, you |'"'

- ,

i'

la did not want to turn off the pumps, but really you had to.
! ,

I I

I

15 ,: Mr. Zewe. We felt we were going to lose the pumps anyway,
,

i ,
1 i
'

'

so to help protect them, we decided to secure the pumps.16 ,

j ,.

17- Mr. Chene.v. Sut when you secured the nume.s, v.ou did it '
. ,

i s ,, with the expectation that ycu would be able to continue cooling
i

19 !, the reactor?

!.

20 | Mr. Zewe. . Yes, using that full circulation flow.'

.

21 Mr. Miller. If the last two pumps were turned of f 100
.

,

'

! '

22 i minutes into -- it would be 5:40.
i
l23 Mr. Cheney. So what happened, once you get the pumps
i

o\?

's ^ 24 , turned eff?
- chneeras nex,tm. I:,c. ' j

25 Mr. 2 ewe. Then we =cnitored and we began right then to
i l

a I
, I;
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'
1 .

,

'

:aise our steam generator water level up to a natural.1 :p
. tw.

2 circulation condition, which is about 50 percent on the
I -
i

3i cperating range and 2' #aa , to enhance the natural circulation#

i ,

i t.

4 flow. ;
1

i

5 Mr. Miller. The plant is designed to use all those pu=ps
4,

I

6! to do this, so that is the context I think Bill would be doing
.

7 it in. |
,

.tt
s .

a!. Mr. Cheney. Is that the point at which the reactor may
'

,

i i
'

I
9, have been uncovered? !

1-

!

i Mr. Zewe.- After then -- it is sometime a::er that is when10
-

.i g '

i 11 , we feel new that the reactor did become uncovered; yes. .

i
' i

12 I Mr. Cheney. And hcw did it come uncovered?
/% i

d
13 Mr. Miller. It was still relieving water through the j

,
I

ond t5 14 valve. |
L

!
,

I5
!2

! I16' -

,! l
,

- :

17 I,

I
;

:18
!

t

;- 19 i
- ! i,

I>

20 ;
r

i
.

21 i
4

,

i

22 !
.

,

,
1

(,

23 |
.

!
,
,

.

I .k/ 24
|eV.cers aeoorms, inc.c ,

25
i
'

,.- *
t

il
. - . _. - _.
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I' RH:bwl i
Mr. Zewe. New you have the system where vou have the,a,.e o- 1!, -.,~ .

i 6 I
l 5

- J

! '- i
2 steam bubble in the cooline svstem. !

t I - -

i

! 3 Mr. Miller. You may have voids earlier for a short pericd,,

f.

!,
I

I',

,

; 4i but now you begin to form a bigger void.
.

i
,

i

5; Mr. Cheney. Do you know that at the time?
.

|
t :

.
,!6: Mr. Zewe. I did not know that at the time.

i :
1 I

7; Mr. Cheney. What did you think was going on? j
1

1

' '

3 Mr. Zewe. Well, the first time that we realized that
|

,

P

9 we had a problem as far as the actual core goes, is we started
,

!10 to see a change in our intermedicto range indication, our

,

11 source range indication, which tack us by :otal surprise.
!,

12 This measures the.reactica rate inside the reactor. It
ip)

,_ 13 . monitors the neutron flux for the core, andoursourcerangeis|
f

i i

14 , just our first range of nuclear instrumentation. The
i

1,n '
.

15 | intermedd=*a ange is the next range above that, and then we !
!

,

*' ,

16 i a third range which is the power range. '
,

!

'

l
t i17 , So both our source range and intermediate range were in ; ;

18 . their right respective places, until after we had shut off the
i

19 ' pumps sometime like -- scmetime after $ hat, and ''m not sure

20 cf the time frame there, but we noticed that our charts that

1

21 ; record the source range and intermediate range showed that
{

our
i

i$.$.! s w - m. . .3 m 4 .3 whoam.
3 .m.m. .eg m a 4 .3g ,. g.m. A 4 4.m. t h.

w *.a.gg*.g. ggaa * *
.

b. e . l. .=. n egp. -- ..r- s- s. ;
.

. --- .-'

l
Ig3 4 '. w a s~ " c w * ' 1 '' .# * * * # ~ ~.. *c w".V, '..' .e w~ ^ t.' *6 . . .= *. =. .# .7 .h. .e ."o S c .^. .* W a s

.
*;. w. .. . . . . --

//~) 44 ' s . s . 4 .%. ~; =.g .= .a .m. a. .m. - .- ~; .J .a. <l
9

..%, begg, g go. b. m A m . .=. a.
-. * Ja - s ..e 4.. g ge..2 -hgw, s-- c.- .y . w,

t- G rti Ge*A r* Set, h*C.

25 , ' calculation, after we had tripped. And we were 6 percentt
>

|

I
3

,

9m
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I

f
#I

l' shut down. And we are recuired.bw2
|r_ --)- -

.\ i 's ,

Mr. Cheney. 6 percent shut down?*

+
,

3; Mr. Zewe. That just explains a condition of the reactor.*
,

l i.

i

4: Mr. Cheney. You've got 6 percent to go? ,

t

I i

5| Mr. Miller. As far as from a distance frc= being critical

6| where you ha'.e a chain reaction, it is a good distance away
*

i

I7; frca that. That's whac that tells v.ou. It is still making
i

!

o' decay heat, but the reactor is posit..vely shut down as a result.

i

9| of the introduction of negative activity through the boren.
.

|

I0 f That is what that would tell,that he was that percent away.
t
i

II | Mr. Zewe. I didn't know why the count rate could be
'

.

,.

I !

12 ' ccming up, if we were that far shut down. That i a considerable
p

! |13 amount of shutdown margin.-

I

; Mr. Cumey. But ordinarily the count rate would go up, ;Id
I ,

i, ; ,

15 ' as you pulled the 1cds and started to activate the reactor? i
!
' i

'

!
.

16 ' Mr. Zewe. Exactly. :
3

|
=

1s
I3 ,' . Mr. Miller. The counc rate would do that. ',i

l 8

38 f Mr. Meyers. Why is the count race higher?
I

ja 4
' ', Mr. Zewe. At that point we didn't know why the count

t

,O ' rate was starting to increase. So we began to emergency'

I
.

ej i boring and put borated water into the reactor coolant system' >

22 , to add to the nec.ative reacti-ity to the core.
i

23 , Mr. Cheney. Through vcur high .cressure svstem? |

- , "N |7
s

t ., '

. , Owe. m. u.63 . a - . : - u. . .c; .._tn n u..a. o-We ..aw u, a. a. !
u a, .nt y.

DYec>e a, ai,3c,rers, ine, ..
.. . .s 3 .. -. .. . .x

t

9 C '' putting water ince the reactor ecolant system frca cur berated'-

|
|

vp. . m
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1

;| water storage tank, which itself had a lot of beratedwater in*3
.

>

(,\
''' 2'.

it, so that should have further increased cur shutdown margin:

! So we didn't understand why we had that indiration of the
3

1

!increase in count rate.
-

41 i
l

5' Mr. Miller. He's got a separate tank with very highI

I
6' concentrations of boren in it. The borated water storage tank

i

7 !
is a big 500,000 gallon tank that as the shutdown, norma'!

,

I

shutdown amount separate to that, he's got a very concentratedi

39

9| amount, and he started to put some of that inte that same -- ;

|
10 ,, Mr. Chene.v. And that is designed exactiv for this kind- ,

,

!
,

,
#

1 1 *- system? t

I
!

'

12, Mr. Zewe. Exactly. So it was just about this time after
i

'

we had initiated the boren injection again, that we got the
13 ,

| |boron analysis from the reactor coolant system, and the firstI

ta

!- boron analysis that we -ot was 700 =.=m boren, which was far -

15 v .
,

,

16 ' less than-it should have been. ,

f

i

17 Mr. Cheney. It would he less because there is scme more
.

Ig3 activity in the reactor?
;.

19 ; Mr. Zewe. No. It was just that we started out at around
i'

20 [ 1000 parts per million bor5n concentration.
l

3. ) : Mr. Chenev.. That would be normal under ncrmal cperating
,

.

22 } circumstances?
I

is where ,e were a: 97 percent, '

23 f,
Mr. Zewe. Yes. That w

f ") 24 '
.

and we had expected tha: the bcron sample would c=e back 1:
t
4- ,

Mersi newmi, me..,

a much higher value because we have added boric acid from the'se23

'
i.-
i

!

..

- - ' . , , . - . .
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" ' other sources,
1a ,

/, i

\_/ |' 1

2: Mr. Cheney. So instead cf being 1000, it ought to be
1 i
i

:1500 or 2000 or moving in tha~ d'-a-tion?
3| !

I'

Mr. Zewe. Probably 1100 to 1125 or so.
4

t

:
ri Mr. Miller. But the water had been added from that I
s, i

e :

-6| borated surge tank was 2200, so we would not have expected it ;
i '
I

7 ! to go below 1000 in any casa. ;
2'

,

,

Mr. Zewe. That also the reduced boron concentration
3|I

e,

9' clus the change in the count rate, we really didn't understand
-

:
.

'
I

io | why the count rate would be going up and why the boron ,

i

concentration was low. That was very confusinc. at this n.oint.,

11 i
I

12 Mr. Cheney. Now how far along are you? You are at 100i -
,

s, ,

i

s/ 1, i minutes when you close off tra second set of reactor coolant
,

i .

-

t
>

1,, 1 umo. s ?e
|

'tr. Sewe. I would say it is around 6:20 maybe. ;
15 ;

i
:

16 i Mr. Cheney. So about 2-1/2 hcurs into the incident?
I
t

j- ; Mr. Zewe. Yes.
I ,

18 Mr. Miller. When he had the incident.
l

.19 ', Mr. Cheney. And this is about the time you begin to get
.
i .,

20 , radioactivity measured?
,

i
'

Mr. Miller. A 'i*-'a =#-=* ~4at.
21

'

!

33. : Mr. Zewe. Radioactivity began Oc come up about
.

1
-- ! c.uarter to 7:00 or abou 10 to 7:00 or so.a,

, i'\
', s,( > -24 Mr. Cheney. Af ter .icu noti ei the :o . o . k ' =... =.4 ~.'. .e

e
.

-- .

p roce m neoccers. w e.1
o. 25 :: count prcblem?
:

!..i
.

:< .

- - - _ _,
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l .

,

|
Mr. Zewe, Yes, That was af ter that. We had attemptedbws 1,

73
'kJ

'

2, to start the reactor ecolant pumps after we had seen this ccunt
:

rate change and the boron load numbers we had selected to try3
,

i

4 to start the reactor ecolant c.ume. to try te c.et scme ficw.

,

.

i

So we were successful in finally
3 through the coolant system. i

I

it did not6| starting the one Bravo loop coclant pump, but :
1

7 indicate to us normal indication that it was running. j1
,

,

(

3, The breaker closed on the pump, but it did not give
1 -

f
! '
I on the ccunt

9 normal indicaticas that we did see an effect i

*

!
rate from the source range,and the intermediate range showedIC

1
'

us that they came back down to a lower count rate value,II i ,

12 showine that we probablv. were puttinc. some flow through the .

(. ;
-

(_) I, i core, even though the pump didn't give us normal cc=munication.
j

i
l

Id i Mr. Meyers. What physically was it that made the count
i

i

I t '. rate go up? j

i

16 Mr. Miller. I think physically lecking at it afterwards
,

!

we might have taken scme water off the vessel. The device he'sI7i

nuclear instruments cutside the reacter vessel.I8 , talking about,
t

I9 ' vessel. By reducing the water level semewhat, there may have!

as much20 been more leakage of neutrons because there was not
! -

t

moderatien, That is what I wculd cuess.
21 |-

'

22 Mr. Meyers. But there were neutrens, or just that theret

.

I

was less water te absorb them, whatever radiation was being-,"

r'N h

Q 24 reduced?
'

n ecers nscorws. c.u .

-- s Mr. Iewe. It was just physically mere neutrcn leakageSc i

.

9

4

1
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,

'

j'{bw6
frca the core at that point.

(^-) :

,|s-

*: Mr. Miller. If you'd take some of the water away, mere
i
i i

3- -

of those would have escaped.
) i

,

Mr. Meyers. So the higher count rate was an indicatica#'
.

I
5

i, of voids? ,

I

I I

i

Mr. Miller. Looking back, that is what we're saying.6!
i

75 Mr. Zewe. That is true. .

5

Mr. Cheney. What did you find then when vou arrived8
,

,

i

9 at the scene just about this time?
, ,

4

Mr. Miller. Well, as I say, I got a call right around10 '
i

'' this same time. You see the samples that were takcn to
i i

g-) j give Bill's backup chemistry boren, those sample lines runl '' '

V t
-

13 i. fr:m Unit 2 cver into Unit 1, because that is where what we
i

I,
-

call the " hot lab" is - .that is where v.cu take the c.rimarv.14
S

.

! samples from both units -- these lines physically are hundreds cf fs2:15

I
,

16 !

? long. It probably takes 20 to 40 minutes to cet a- .-
4

representative sample. So when when they pulled the sample17
,

'
18

| of the reactor coolant system out arcund 20 to 7:00, that
.

I

f

19
i sample showed radiation indications, and the technicians who
,

20 were down there wculd have noted that right away, and they
.

i

=' s

' d.ta...

,, !

Mr. Cheney. This 10 water out of the primary coolan:?"
-

, , '

Mr. Miller. Right. This comes off the left-hand line,"

i-s,
, 4

. ' s' 24 d
T' t I believe. It ccmes off than big cire that the water showed~

- -

ze -,em, new,te,, ve.
c ',
"I radiation indications and significant radiatica indica icns.

f
i

4
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bw7
-

I The lines themselves showed significant, and that is when I ;

.

J
2 first get the call and started into the plant. When I arrived

! ,

3 in'the control rcom, they had already passed thrcugh the
t

criteria and Bill had declared a site emergency, which is { ;4
.

i

5 declared based en radiation indication. | :

f
I

61 Sc.between'the time of 6:30 and 20 to 7:00 until 10 to | ;

7 7:00, we already were into the intermediate, and there was
i

3, three levels of emergencies, local, site and general. He ,

I
i

9! was already into the site emergency by 10 till 7:00.
I

Mr. Cheney. And you got there based on the borca samples10

1

11 or somewhere else? ,

:

12 Mr. Miller. He c.ot there based on the radiation in th-2a

(-s I'
I boren samples. Just our -- a side issue, taking that sample' 13

' ,

,
,

l '' there showed us radiation in another area, prior to seeing it
i.
t

i"c i on the =cnitor, I believe. i
!

i Mr. Cheney. But you were picking it up in air samples?16

i. I

I

II Mr. Miller. This was a liquid sample taken for a chemistry

reason, but it was cut of the ecolant system, so it would haveI8

fission products it.. It showed ehe technician that he had19

-f
20 . radiation far above what he would normally get.

21 | .Mr. Cheney. Now are you talking about the beren? .|.
I,

3;. Miller. The sample was taken for bcron, but the l22
l

.

'

23I itself had fission prcducts.water

7-T
~) # 4 Mr. Weaver. Wouldn't at 5:40, when vcu had to step the

-

os. ,ece necem. ic.c.1.,
,

", reacter ccclant pumps, that is a major step, puts you in anec

i

|
t .

3 |
2 !

l
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hwB '

I! extremely precarious _ situation, does it not?
7 '

e
s_ ,is ,

' Mr. Zewe. Yes.
I

3f Mr. Weaver. Why didn't you declare it then?
i
!

4 Mr. Miller. Because the plant itself is desicned Oc have
.

t,

5! a less of all reactor coolant. pumps and cool down en natural
I

i

6! circulation, so it wculd not have been any concern, where you ,

:

I17
.. . . . .

got in' o the emergency *co". t or into a raciation indication.
.

. c ii
I
- i

Si w. . w ,u. ac _4 _3 . _4 , n 4 ..d ' c a * a. d. , 4. wc"m.' A. "c t- _4 . . ~. o *. k. a ~.-". a .f-.. .....e ._ ..
.

9: ty e crecedure alone. It is a serious thine, but it is net
-

i . .

'

10
i a radiation concern at that time. ,

I .

11 ; Sill and the operators felt they were cooling the core using
i

12 - natural circulation, which is designed in the plant. The
'>^s

(-) I

I3 | plant is designed to sit at 100 percent power and lose all
'

,

l' j power. .

.
.

'
I#.

i Mr. Weaver. Meanwhile the pressure is going out of the
1

3 *. ,
relief valve and so you're still losing water?8

;

1.<
/j .gr . 3.4 1 1. . u. e s a. . _4 _1 3 u. . . _4 , wa... _4

i

... .... 3... . . y
;

IS Mr. Weaver. You turned off the reactor coolant pump?
i !

,

! Mr. Scheimann. We're still in high-pressure injectica
,

- ,
4 a e. s.%. . 4 s c .4 .e. . .y

l
'

21 ...e u - a .4 4 e _4 . . .L. 4sy.ny- y2 . e ,. -e . . 431= y
w.v,.- . .sL4 1, .,, u i - , , -

a a- .-. - - w s.s -

,

29 +
.v c C .".a .i .'.. * .". ". . N. ". .#C "6. .# s P " ". s .# #. A. _* * b ' " "^o*..*~."...$..*. ~.'.*6 e4. -

. . 6 -y v

s

e

'St . water inside is.
-
"

C. . ..
(_f 'i .Ja . . a _ m .. . a _4," .v_. . .1.4 _1 _1 ._ _. m. .w.. ./ 4.. s w .4 .- -.,7 3 . e . s.....

. .* s . ... w... .. e ...

Le.-E:ecat shoo,ters.1 c. i ,

.c j
~ ~ , - %. 6.4 s . 4 .%.4. ....

I
t

e

t
:F

.
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bw9 i
1, .v . xe V. e.qw..e .i. . 1.4 .,G s.,. e . w ,-

..., a .. ...
... .f3

V,
2 .v .g t .s , e . . ".'..a. oee.a o.'a- . .. .i . 4. . S=v we "..ea-. . ". e., .

...
. .

. .

!

3 e.uses here. All that thev. do is take the water and put it intof
,

|
.

4, the reactor and it ecnes cut ar.d gees through the steam generatcr
f

I It is a closed cycle system.
5'j and c.ces back to the c.um=..

.
, -

6- Mr. Weaver. Mcw the high-pressure pumps?
.

?

.

7$. Mr. Miller: Thev. sit outside and thev. in;4ect water.
.

.

8i Mr. Weaver. They are not on here, are they?.

' Mr. Miller. No, but they inject water into the leg.'
-

l .

And that's A, 3, and C? ,

10 : Mr. Weaver. !

There are four places, they're four cold11 i .

Mr. Miller.' ,

4

'

- _ Ws . *. 4 ^ . .4.r,... . c .4 . . - o#12 . , , , . . . . . ,,e. _ro. ..o. . . .. . . . . .p _

d l' 1 Mr. Weaver. What are the A, B, and C pumps.**
>

J |

1

'

I# ! Mr. Zewe. Thev.'re the makeup c.u==.s. Thev.'re three

s. The c.u==. v.eu're referring1*' hi h-pressure in'ection makeup pune
t

gg 3,gg, t3gy,re four reactor coolant pumps.6,
,

l'; Mr. Miller. So at that time when he turned the reactor'

la \ coolant pumps of f, he was stil'. putting water into the
f

P

S..e- .ys, 1." -a.' . 'j . .' a.s .a.19 a
oy .. ,. .. c u3.. i.. L, i.i . p.essu.a.. .s y.

,
.... ...y.

J
4 . 4 ., .3 s , ., .,.. 4 ., c,, , ,, ,. 3 tu.. 4 . s .,. ,a m e, e , , , ,,,. . .,,,4 _ s ,., _ e20 4 . . . . , . . . .s . . ; . . .

a .
o a.. o. .. ..

.

3I, ... , 6..s.. e .

2 '' ' So the high pressure is still pumping waterMr. Weaver.,

i

' 3 '' in.'

- f)
m . 4 1.?.v ,. ... .. .. a

k. . e.
.

a. .s.e. 4 1 i o. .t o.,.:. . .... ...a* ' * .. ., 3. . -.
V a. . '

i
- .

09*I9Cer8* Ef0Crtff t. MC.
. e. , 1. 4*4

n' 4 *s. e k. .a %. . n .av %..a.
. 41.,4-

.e e .s 4 .e.,; , .. . c s . w. .; .e. - o....

?

- - . , - . -



..

I 151i

I. .

i ,

! Mr. Weaver. And he wasn't getting cooling because? :bwl0 1. ,

\ '

u) .I
Mr. Miller. He was getting seme, but ---

2
t,

t

3; Mr. Weaver. Why wasn't it working? i
r
i

Mr. Sewe. Because due to the voids that we had in the ;
4 .

,.

reactor cooling system, we did not have ficw from the het ';
5 i

|

6( point,which was the reactor, from there to che steam generator.
,

f

We weren't transferring heat from the reactor to the j7;
>

!
!' steam generator, so that we could remove the hea by the

3

secondary side frca the steam generator, but we weren't getting
9

.
i

it to the steam generator. ;
10 f, *

I

11 | You see, you come out of the reactor and into the steam,

,

I
i

12 l' generator-
s i

)
'' / Mr. Weaver. And this actually gces over there; right? !

13

Mr. Miller. Yes.
14 |- | |.

i

I .c ', Mr. 2 ewe. And then the water passes through tubes that -

'
,

I

16 are inside the steam generator, and then if you don't trans:er 1,

I,

i the heat from the ccre tc the steam generater, you cannot use :
17 | I

-,

|

13 | the secondary system to draw the'. heat out of the steam
I

6

19 { generater. So we had these voids which prohibited ficw frcm

c _' _ .-". ' = . .i . .g .". .- uc".. ".e s ~. e _= , g e ne. a .^. , s e- w e ". e _- a_ .' '. ~_ =__v ~.# .~: |
. ..

. . .

o .,

.

i

1;. .w.e . , . e _. - '.". .e - - e _' ". s a_ ' _" .. .... _ .m .. _
2 '

:

9. 3 ' Mr. Chenev.. Had ycu ever been throu~h in any cf v.ouri

v .
i

!

,-,' d_ _ _' _' _' -. c.- vcu_- a_-'.a =_ _4 . .". e _ *. .*J . .-_...s. = _4 u _' _= . _ , c _' n v, ou_-"- - .

; .

~cw .*. .= s e > _' . . '/

\v' . ". . a v .= '. . . .=. .* . . _ . c, '.". .e '.s _' . . A c=o_'."..=._*... '4"6.=__-=
e

" e. "_ y;_
4 . . _

se -Ye'st Aeoo,ters. trac. ' '

t.- o * s*o _* _A . , s . a_ a... w. e ' A_ .- _4 . ."..a_ - a _= e_ _ _ _- o.at ._ . __.

4

i

. .

.
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1

hwil
. Il, Mr. Zewe. No, I hadn't.

,

4

.e ss

I h j
\~J t

2' Mr. Miller. No, I have never perscnallv. seen a plant
| ,

i

I
1i

3: with pressuri:er solid this long in this condition.
'

I
i

4' Mr. Chenev. But it's not part of v.our training in terms
. ,

a

5 of -- we're talking about loss-of-ccolant accidents and so |
|

6 forth. This isn't something people are trained to deal with?

7 Mr. Millar. We all ought to answer that questien i
!

3 se. oar a tel.v .
.

,

9 In my mind, veu would normally think of a less-of-coolant,- .

I i,

accident as being a break in the system. You are pumping water !10
!

l ,

I I f. on tcp of the core, and it is not analegcus to this.
Here you. !

.

i !
12 '

had a full system drawing voids which you would train for.
' '. (~)

'"# I3 It would be awful hard to train for, because vou could not'

i*
|

", demonstrate it too well.
'

,

i
I

15 Oenonstrating it might do damage, is what I'm trying to
,

,.

16 |'say. ;

.

I,)
Mr. Cheney. Even a simulatod? |'

.

I3 Mr. Miller. I think you could simulate it.
l
.

i
19 '

j Mr. Cheney. Do you know if anybcdy has ever simulated it?

0 i You mentioned going through simulations of going solid, in the"

|
21 '

j Navy.
,

'2 '
! Mr. ' awe. No, actually, in the Navy we have ene solid.'

2
;.

. '

,

'3 Mr. Miller. In this plan: there'has been sclid in a tes:'

,
f%

.

$
'

( {;r
'

' 7"4
Orceram. That is not the normal thing, vou co sclid when vous>;e.'.c emn n. inc. ,

'

- - - - -

:

sci |

' " " do a-pressure test. But, to mv. knowledc_e, the traininw O. rc e. r am ;
4n

,!

I

L

_
._
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bw12 ,

(x -1; does not include the simulations of voids in the system.

l
2! Mr. Cheney. Oo you think that is an oversight to the

3i, training o. rec. ram now, with the benefit of hindsight?*
,

:
i ,

d| Mr. Zewe. At this point, I would say yes. Most definitely.
I

i !

5 Mr. Weaver. Take me back just briefly on where we get
i '
i
4

I

6; these voids. .
<

, .

lI
+

7| Mr. Miller. You are draining water. We are all locking
,

:

3, back, but you're draining water off the system frc= here.
<,

? I

f
9 You're pumping sc=e water in, but you must have been draining

4
i

10 | scne water off. This is hot. The water is just going to !
i

II drain. It's all going to drain out here, so the voids are ,

12 going to start to occur.f_

<> .

13 ; So the voids are going to start to occur, plus the ccre
,

! !.

14 : is hot, and it's forming voids, steam voids, that are ccming
'

I ,

1 *5 up.
.

16 Mr. Weaver. What is causing that drainage?
:

37 Mr. Miller. Heat c.roduction and drainac.e.
,

18 Mr. Zewe. You're J'ust flashinc. the hot water you have.
,

i,
, . ,

I9 Mr. Weaver. We got down to saturation. I understand

:

20 ! that. So therefore when the pressure went down, that water
i
I

21 ! flashed to steam and you got the void. And then you could

| 22 |} not ge: the void out,
|

-

23 Mr. Miller, Well, vcu were drainine the system, and--
ip

,

YsJ) As

he core wculd have been fairly hot, as we all knew ncw, very''
!
i ;9aEtC:f 3= A dcor*.t's it.c.

*C f
hot, and,. therefere, c.e::inc. in sclid ac.ain was hard.'- '

h
il
1
i

- _ ,
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I

"wl3 Mr. Weaver. I was going to ask you why you didn't ca'1I

2 . . _ _ 6a._.., _ m1 . _ ,ta. , . ,. ._ 0 ; ., ., , - . o s e _. . , c e , m_._.. ... . . . - -w.. .:w, .., - .. . . ., ......;

! '

3i* ., l _3 . . d i d n ' '. '.'...cw ~ 5.e ", o 4 4 - w a. . e ~.'.a. - a. , = .nd *.".a *. wa s ~.h..e, wo . . .
2 - .

, i

! i
.

,

4> . . .

i real.cac situation. !

l :
,

)

5!, Mr. Miller. Ric.ht. If v.ou lock frc= 7:00 o' lock on,
.

I
t |s

6'
.

you will find that from that time on, they were involvec !
,,

crettv intimately with us, at least at the technical level.7', ,. . .
.

I

3! Mr. Wet.ver. . .~nat was the first time ycu just kind of had an'

i

! 4

9i ; u.e.. ,. ,La .4
.- .. s. A s . , -n. . .m..,e.w.. 3 _,m... .J a. e _1 4 g *.w.. , . - .m. _-s. ., e -,

- . . . .,2 ....

.

10 ' *
,, , .; u. .a. . , . e .- . . .a, a .i ., ,;.y. ~= y- . yi e,n. . a avg a. . . , ,.

- . -- 3 . . .. ..

.

11 range began to show the count rate increase.
.

1'I . " . W e a v a. . . ". '.a *. w a s .=. ,. . " .=.1. ~...a. a s "w - _d . . c C# . a A .4a ". 4 "s . . .-
-

. .

g .

,,
, |

iV 13 .~.. ~. . .a n. o _ a...e ,s v _- n a .u.e ,- _; _a y .an . y, n~ - a ,.v._. 1 ewe. v. .s. a , -, .. -

i
. - .. .,. . .

!.,

I

I# and I know that something was really wrong at that point,
j

.
i

I
I

J *c:
: but I didn't know for sure.

i

i i

16 ' . . L4. ., 3 , ,. . .w.e y d o n . * ~.6e a s u _- e .=A4^a- 4"4'.". ".". .a. v. a .- aL ,, - ;
,

.... . . e . -
, .
.

, . ,

' ' || used as an indicator of the amount of power which is ,.

t

I3 proportional to the number of neutrons in here. Frca my
,

l '' standpoint when I got there at 7:00 in the mornine, and the:
.

20 | , ; , . _c n _. .d .; ,. , . o _. s , . u.e ...c n .a _.n , s we ,. , _,e ,,.2 _: , n, ., . a g,.4 n; , e .:. __. . .. . - . .. ....

,1
: up, then I knew we had sc=e damage, because that is where'

.

-,

it cc=es frem. It ccmes frca the core, and so I knew we had"

S3 ..,.m a ; e .
.

aw .-.
..

/m 1;
*

7, i
,

,

- s.,. .d . a ... e _ . C _4 ,, _ : .,-

.e,w.. .. . a w, ..D .3it
- 3' ._ t m . ._ . . .

E).Mcerv Acor ees. inc. '
*

s
'oc

--,.__m. ,., e o. 2.o-.. e. A ,
- s. v_ C ,, ...e . _4 ~. . a g, a..e w. . . a...w**;' .,, o. .m 4 .J av . ..; . ... . ..
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!

I

I| but what tina was that? I
'-

-s

-I ) ;
4 \ <

2|
xs

! Mr. Cheney. It was around 6:30, wasn't it? f
;

,

3 Mr. Zewe. Yes. i
;.

I |.

4 Mr. Weaver. So then you called the NRC at that time? i

i
I5' Mr. Miller. From the time I got there, the calls that
!
,

oj would have started at 10 till 7:00 would have included the NRC.
* ,

7 | When I got to the plant about 5 after 7:00, and then I took
,

i ,

'3. charge of the situation, and by 20 after 7:00 the radiation
I, -

9' readings were high enough that we were in a general emergency,

10 which is our highest category. And then we initiated the calls,
f

II and my guess is, is that there is a chronology, but before'

,

12 S in the morning, the NRC and everybody were en the phones,
(~) ,

s/ -

13 on hot lines with us. ;
,

;

Id Mr. Chenev.. Now with a site cmer~ency, it's automaticv .

I
i. 5 that certain things happen?i

i

i
t

.' {" . .] .4 1 1 _ _w V. e s .. D
.

i

iI7 Mr. Cheney. And that's the O. cine at which the NRC c_ets ,

,
.

38 notified?

"' Mr. M.Eller. Thev are one of the parties, alcng with about
t .
.

i

20 ! seven others. .
.

,

t '

21 i, " . C "..e .a.e v . * k. . a- .' = 3"s'. a se". o.# _- a c a. d. "_ _- = s '.
'-

._ .. -. _ |.
,

|
',

22 ; Mr. Miller. It is an emergency plan.
I
I

23 ;
. 33..17 A 4 .A .o. t ..q; . +gyg. y

a
-w ,= . . . . . . ' * ."..'. we "...Sd ^^** #- --* a ; -

'

S- -*
t . --i .. -

/"N '

I I *4
(/ h> a. .w:s c_J *........43 C', 4 3 awme ...e 3.: 3.

.w:
. . . 2. 7 u...

.. . ....a .~- - . . . . . ~ . . .bMttal 4 93Cf tef t, l*C. ,
. - . . . .

'

aC
..'.e . = s ". .' . a- w a. .- o_ ve_v .1.=_- e -".o. "." o-. _#_-.. ~. 5.e s v - =.. ,, . ' . . = . wa~--

. . - . s ..
i

s

|f
:) ,

f |

, , ._. _



.

. .

s- 156I-

.
i
I

hw . . .as
7

?w sad a very severe transient.
V1

-2

,

e
s -

!Mr, Cheney, Uhat's that? .

-
.

ts just that when ycu operate for a period ;1<

3| Mr. Zewe, It
.

i

of time, you do have fassion products, and it's like if you#

'

5 have rust in the e.ystem, if you will, ence you have a shock toi

!
i .

We,

6I this breaks loose and cc=es into your system. ,

the system, !
-

.

and the |7 felt that we still had maybe a large crud burst,
.

'
,

frcm the water
8! activity that we saw cn the monitors was just

i
1

that was frem the reactor building scmehcw getting ever to the9
!

,

, i
! .

10
i
auxiliary building, 3

1
* 1
'
,

: Mr. Cheney. Scme way other than the sump c.um route? - '
11 1 .

.

to : other than the sump pump route,Mr, Zewe, Yes, some way'
* ,

. f~,/
*\

So we really didn't know that we had severe core damage or !s- 13
t

umocerate core damage, or 1: it was somewhere ~etween some,
.

.. .
-

:

i ,

j core damage and a severecrud burst. We really did not know !J 'c '
'

, i

16 !

i at this point. t,
'
i I

'
17 ;

i
At least, as I recall, I didn't. ,

i
18 - What triggers the decision that there is aMr.- Cheney.

i

19 Is that also autcmatic?site emergency?
,3

20 !
Mr. " ewe. Yes. There a-a i teria for it.

i
'

31
-

And what criteria were satisfied thatI Mr. Cheney.'

22 ) ,

i morning?
i

3, : The radiation levels that were in the'~

l Mr. Oewe.
,_,

, s

AT,c.ru n.oor.m. t.,e. j _ auxiliary building. Fight here, if you 100k here, this whole(> 24 i

.

.

.c 4 These are all cur radiation acniters. They4

.'I
canel-here on 12.:
-

.

E

e
- , , - 4, ,
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i

1; have an alert and an alarm function. Amber lighc and a red
, g (,,3- .

u) ,

m _' _i c _' ....' s a. = a ....s - _= _- _ a_ d
' '

. _4g.g.. vus* a',cu~. 'O ~.c ~s.00,1, - a . .e.p
.

i
" - 3' cc=e in hot, just about the same time they were just going

4; amber-red, amber-red, en all the indicators, and I knew that
,

i
i

5' we had a tremendous problem at that point.

! So that is when I made che announcement and sounded the6
.

1 '

7i, a _1 _= _ ... ~.". . a '. .a s .4. . e e...e - 3 o .. c " ",.a d b e a..n d a. " _' ' e d _i .n " n _4 '. '. .- .
,

1

| h

3 .ir . C "..e n a. v. . n' . .d '.'. .e .". *.b. . _' . .g s s ~. a _ *.a d- b.=" e. .,'.. : .

i

9i a_ 1_4 _3 , e_ . .w. o. ..._c. , n .. .e . n . . ,. uw ..u.e.. _r c _4n .._ ..ed wy m. u. . , _-u. = ~- . . . _e . . .

t
.

10 | time assembled some senior cec. ole in the control room and bv. -

i.

Il i 20 after 7:00 -- -

!

o

12 .'A . C ha. ..e y . *.w..o m_ i s e , _in a d d _4 ~_ _4 c . . - ", e,_ s a _7 _e o.. _ . . _

(O
. * *

I)
i3 | Mr. Miller. It was myself, Mr. 0.oss, who's the operaticns

i

14 : supervisor, had ccme over frem Unit 1. <.

l

15 Mr. Cheney. These pec.cle work for you?

16 Mr. Miller. Yes. Thev. are senior tecc.le.! .,

s

17 i Mr. Zewe. Thev. had been there already. Almost ever.vone.

18 that we needed for the site e=erc.,ency team were already there,

I!
'

t w,e _ _ e G a.-v a_-_ _i.". a.d . "..h e v '. a d " e e .. c _= _' _' a_ d_ .i . . ". o k.e _' o 2 "- y r- c-.-
_ - . . .

,
.. .,

, .

,

20 ".s r__d ~ . . . a. s _' _ a_ e m e _- 3 ...c v, . c. ".a. t.. . .i . smee _ 4 . . . a . '_ a_ . . . a = a-
*

=. .., . . .

:
1

21 ,: * b.e .- =. . m. .w.e "-.. 4 - - - o,. _ _: n *. a. ..d e . . , . a . ".... _i - = ' a re--- c-*. . ".a. k.. a. .s _' . 'a.. - nur . . -- _ .

I
,

22 ! -hv. s _i s a-" ,e _-"a _4 c _ wa s "..' .e _-=_ . "= 4 t.s a..g#..ea_s 4.. s". c-.
,

<-e a -. . _ _

, !
. ,

4
'

23 c e ,= .# . _' e s . C .".a. _- a ' _4 _' . _".,_-=_.~..a... .= .A - ..'.e _ a-'.._ _- . a "- re - , _ a m _ a- 1,n -
.. . -.

e)i

:: J u.,;- ..._.u..m.._. ..,.m..,., _e_-.. .
, . .v . c ,- .s.a_., _o a ,,,,. . .

.v -

. . . . . . .;.. _. . . ..-- .. _ . . - _ _

MfdCF3. MCQf tf et, I f*C. ,i
'

.

,

2S ,1, u. , , . o .u. ._es _yv, _4
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l' emergenc.v , I,would say nine-tentns of ever.vene that we needed<

;fx - .

\ 2 i was alreadv. ric.ht there.,

t
'

,' .J Mr. Chenev. Then at this .coint are vou bec.inninv to get, . .
i

I

4I concerned about radiation off-site?
,
t

i

5, Mr. Miller. Yes. At that .coint .vcu are into the |
I I

6 emergency plan which puts the organization into another !
t

7 status, essentially. When I came in and took the control
I
i

3 i, roca, then I put senior pecple in charge of various areas.
9|

'

Mr. Chene.v. So when you arrived, vcu teck control?
1 . i

10 ;i l

. .v . A. 4 3 ., . m. hat s .4 .w..
'

m. . ... --3 ..
,

i,

II
Mr. Cheney. And were you in control '.p to that point? !

t

I2 Mr. Zewe. Yes.,

i

k- I3 | Mr. Weaver. Were you worried about so many recole beins
i

. . .

I#
.

in the centrol reen?.

.
O

U '
i

j Mr. Miller. The ones I didn't want, I threw out. We i
i

16 '

run energency drills every year, and I run those drills. When
,

3. .
'i. I got to the control rocm, it was 7:15 in the morning, the

!

I3 i radiation indicators were escalatinc -- that's the best way
I '

I

19 | to put, and they were en everywhere.
, ,

'
*O I just teck -- and I tock one guy a a time, and I said,

21 avc u. ' -a 4 cn'=-,a c- ""a ," a..d ~7 -". .M'ka
# om i- .~ss -.. c"=-:e ^---- *; -- -.. ... f .

6

22 ! .w : . -

. ck one ..w.. 3y ...c - fu. .. m n -.. . e o
. - we 4 -w__ , -, . . . . . .. a:.e . . . . . - - - - - . . -- 3, , -

,

~

2", the emergency plan. I ::ck ene other guy and our him in
~~m e4(

.

ww,._, ,- .4.,.,.
'

- - - ..s.o. -,3- - 1,. - . w . . :y : -w.... e: -.- + -- -- -.3.
. . . - - .- . . . ----:- -- ------ a. . --

Jds/4TOCritr$. Inc. '~ ~

.

25 u. g e. . . : w .,. 3 . .. .a u.. , A- a 2 = y - a _ z e . ..,. . : ,/ a-: -- . . - -swe o o , . u..e - a , a .,. a. - r - - -y s . . -

t

e
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once that get going, we started making the calls.
(~'}' 2

The cnly concern I had was to get all the calls started,
,

a i3-
things like accountability, getting all the people on-site frcm

'

!
4

various places and getting their name and number, make sure you've
f

5| \

got all of them. i
i'4

Getting all the off-site agencies on the phone. Getting the
:

7 '

NRC on the phone. ,

8
i The biggest thing is getting teams out there with -

9
! 3 4 : a '.4 -.. .o .4 ~. ^. - s . T h.e ~.". - ' a a... h..a s .4 s s"..4 # .a~ -- ." c u..d .4 .n ,. -

. . . . .
,
,

10 !
t

} cut what you are releasing.
.

11

Mr. Cheney. This then becc=es very autcDatic, in the'

12'. ,

'

gs . sense tha: you have a very detailed plan all laid cut?'

(-) 13 ! 1

| Mr . 'di''a
. It is very automatic. !

'

Ila
- Mr. Cheney. There's a small amount of judgment? |

'
15

Mr. Miller. That's right. In other words, once you start

16 i
! =aking calculations, v.ou knew the wind speed, v.ou knew the
i

17 '
I
i source. Y0u start getting people out to take radiation

18 .

.- a. a d i ..~: .~. . v. o "- c- '. s .* *. *. = .' .k .i . c, '.'..a. k..aal".b. '..v . 4 - s e . r _1 =.f ,- . .. . .
, .
.

19 ; -

'

! who work for the _ state and 'Jiey're EPA guidelines and action

20
levels and a plan that define what you do.

i
21

| Mr. ' deaver. The next day, Thursday, we had a hearing
M.. g'

Q w ..~...s .Z e. .e.a. w n .s.m e p .s .m a. . , .s .A u %..o.y q m. e. .t. m .m.e ?A4 .a..e g s..%.a 9. 2.A
' e. ac a y7 .w w .6 . v ww
i . w .w ,

23 I
,

. s. ., . .._ . _ e .d a s . o n e _ a _, a. , a- a .. . , ... . a 4 . , a. . . , _
-

C,oSC.4-,...
.

_
..s. .----. . . ... . . . . - - -- -

'fm ,

. . \_] ,''

De"ecersi Keocr ers, rac. surprised them. They said these surp rises cCcurred; they
O$
se ,

N. . . Q .M.. . --.M. 9<- 9 9 9 3. _) _3 4., . .S. *. 3 #. .#. .S M. ).S W 9M

Q W a. .M. U. . M. _ M _WM...
' ,A w w..__ . u - v.

|

%.4_'44 - c',w. . 4 J a. S.4. . '1.4 -
-

"8 8 '.1 s . b..a .. a .; .a _...
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1 MR. MILLE 3: The auxiliary building.

V-
2| "R. 1.'E AVE R : ?.at sort of t-e g. ;2'.at releases did you have 7 : .ske

3' and why did you make t. hem? i-

:

|
4- Mr. Miller. I have had a chance to lock at some of these ,

I -

, >
,

5 words too. I don't know that the word " surprise" is a proper
i

'

We had the reactor building dome monit'cr which is a6j cne.
,

7 radiation indicator inside that dome, went to very high readings.

8 Mr. Weaver. What did you think of that? The high reading

9, on that dome monitor?

10) Mr. Miller. I just didn't think about it in terms of ,
.

I

11 fuel damage. I knew that it meant there was a potential
:

i .

12 to release things off-site. My only concern was to get

(d
m

- 13 |f readines. !.-
i

4

14 j Mr. Cheney. Did you have any question about the values of
i, i

15 ' those readings?

|
,

16 . Mr. Miller. I thought it was tcc high, but I didn't ;

f
i !
. i

17| need to be convinced that it was high encugh to be concerned.
,

i '

18 | It was reading 40- or 50,000. I mean that was beyond what I
'

I.
19 | had ever envisioned ever seeing en the dcme monitor, so you

!

20 , can discuss whether there was shield.ng and moisture and
t

.

I

21 ! whether it was beta radiation, and all that sert of thing.
o
1

22 i But I did not need to be convinced. What I really wanted
.

I

23 !. was semebcdy cut there with a meter and an iodine ki: sampling,
I

i -s"% 6

'V - 24 ; and the wind direction. That is real n".mbers. That is reallyt 1 s

V
R ?Dorters, f 3C. ,-,.1 efctr31 .

254 what semeene is going :: ge: cut there. Se that was Our
a

!
i r

_-
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24 Frca 7:30 on, quita frankly, we had a hot line to the
,

i 1

3' Region 1 office of the NRC. From 10:00 o' clock on, I had
t,

I

4' five of them on-site, three in each centrol recm. And I wa'si

;
,

i,

S i willing to take advice and consent frem anybc6y. There were
i

i

6i no surprises, but the situation was a very serious one.
.

7| We didn't at that time have the thing terminated, we still

|

3 were pt= ping HP water in and pumping it cnto the floor of the
i,

I

. 9' reactor building. Still did not have the reactor coolant
; e
i

10 | punp running. i
'

i

11 , Mr. Cheney. You're saying the pressurized valve was still
i

I !

12 open? i

(mb
13 Mr. Miller. No, it shut, but new I have a void in the

i

I, ;
'

14 i system in the hot legs, and I have no way to go, other than
I ;
, .

.

15 . just keep. pumping HP injection and try and cool the steam .

!

t .

16 ;-
t

generator.
: ,

i

17 | Mr. Cheney. So how is the water then getting out of i

.

1 -

IS . the reactor vessel? I

|
'

19; Mr. Miller. We were letting some of it out at that
s

!

20 point.
I

21 ' .Mr. Cheney. Trying to get of the void?

22 ' Mr. Miller. No, just trying to pump i across the core

23f to make sure we have the coolan: e ered. That was the goal.

O
24 h, The same thine we haven't mentioned. The Bravo steamIw/

-

. s h Reporters irc. |ja< ec
25 1 genera:Or'had been isclared by the Opera: Ors because of that

t

[

l

.i i
,

1
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I cold water injection, we suspected a leak in that genera:Or had
!,,

! t
\

2| occurred, so we only had One steam generator, t'.7.e a l p h a

i

3- generator, and sc we were steaming from that generator, pumpingA

!
-i

4 high-pressure injection water cut of a 500,000 gallon tank int:
. 4

S I the reactor itself out onto the ficor. ,

f

6| Looking back, we had a superheated ccndition in here and
i
I

7! we had to have 4000 pounds to go solid. We could not get to
>

3 that point, so cur ~oal was iust.tc keep cooline. a n d c u m c. i n c. ,, . .

.

9| and we tried varicus methods from there until eigh: at night,
I

i
!10 -

l to collapse the voids.
!

II | Mr. Cheney. Su: you knew then that you had voids? .

'

I
I

12 ' Mr. Miller. I know I had hot bubbles in het legs at
'

. /']
'' I3 10 after 7:00. i

I

Id Mr. Weaver. Were you telling this to the NRC? Was !

i
'

IS | scmebcdy telling this to the NRC? |
4

,

16 | Mr. Miller. Yes, sir.
~

i
4

3, i
'l Mr. Weaver. What you've described to me sounds like,

i
4

fmyGcd, this is on Wednesday really bad, and you knew it?
'

I8

l
.

19 '

Mr. Miller. Yes, I knew it. I was talking to the NRC
,

E

and to 3&W, and I formed a senior think tank of my best c.eccle. i,*0* t .

1

21] That's why I did that, and every half hour I walked into a
3", .

! recm that he talked about, and we sat down and said, "Where

are we going next? Is the core covered? What is the readings'3*

--y
( < ,,

4; / eff-site?" We were talkin :0 the health chvsics ceccle in~~
- - - - -

as, cerv u,x,ws t :. .

-?
- the state from two phones, giving them readings."
i
i

1

;
.

E
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7g l| Sy ncon, I had not had any readings. I had nothing even

i) i,w

2: near an IPA guideline. My interes en, from 3:30 on, once the
t .

!

3!, emerc.encv c.lan was fully implemented, and I've done it four
'

'
'

. .
' i

4! times, was to semehow geu the stability to an operator, is
i .
!

S' a reactor coolant cump running, because you can cernanentiv
,

'
. .

i .
,

6j cool the core. That is'where we were. !
f

4

i .
|

3

7! Mr. Cheney. But you say at 7:10 in the morning you knew you
t

:
,

'3, had voids?
t
!

9 Mr. Miller. At 7:10 in the morning, I knew I had bubbles
i
i

10 ! in the hot le c. s , these two legs above the cressurizer, because '

.

!
"

11 '
i the first thing we did was try to start the reactor coolant

i
!

^

i '
12 c.umes ac.ain. The e.tmp would energize, the current value would

_s , .

> .

'~) !i3 be one-sixth of. normal, which meant it was pumping steam.9

d :
'

1 '. '
i Mr. Zewe. But we did not knew how large we were, or that
t .

i
I *. ' the core was partially uncoverec. ;

!

Di Mr. Miller. There's no indicator. I also had -- time is
! .

I
I! a hard thing, but semewhere early in this frame, I had an'

.

!

IS instrument engineer read. There are temperature indicators-

'

19 : there inside the vessel, and we could not read them on thei
4

1

20 j computer. We read the base voltage single down at the panel,

71 | and they indicated numbers like nothing, 200 degrees, 2400-

n, I

' ' . dec.rees, which meant the core was very hot. If you believed

'3* est.I had no censistency, but I believed we were hot. I

*'n4
s ..
''i " believed the core was covered at that time. And we had hcped'

s9*w.oux<wi. re. ,

Sc
just to pump wa ar in,-until we :culd get down Oc where we could''

d
I
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,c) 1 a system like decay heat. So we, between_ty.e hours of 7:00

- (v/ I

2 .t and 9:00 on two separate occasions tried to start reactor
i

I

3: ccolant pumps. We did not get any flew indicators, which meant' '

t

i

4; there was no water in the cumo.- - ,
i

t

!5, Mr. Weaver. Ecw did you finally get the water in there?
f

6, Mr. Miller, We just kept pumping water in all day and
t .

7!, around the middle of the afternoon, well, we discussed this,
i

a the five senior cec.cle or four that I was usine., so that I
.

;

I
9 did not hamper the operators, we sat in a rocm and took all

10 the suggestions, includine. anybcdv. else that was there.i

.

I

!

11 . The NRC was on the phone. We weren't in a procedure that
i

12 we'd never been in; we werer.'t scared. I didn't think we should

1")'
,

(. !

.13 | evacuate the whole county, but I had 500,000 pounds of water,
!

-

! '

14 ', I knew I could pum: all dav..
.

F

15 ! just wasn't at a stability c.oint. i
.

16 Around midday we came down in pressure, because you have

17: a set of so-called "ccre fed" tanks that ccme in through two

18 |i separate no::les on top of the reactor vessel, and some of the

i

19 operators had discussed it, and we decided to c0=e dcwn. In
,

,

20 ' cur mind, we thought if we got dcwn, we could, number one, have

21 ! sc=e level indicator on the coverage, which would tell us
!

'

22 that we were sure it was covered.
.

I

23 You can see we don't knew hcw much heat we were going to
' m, -. .,

f /s

, sj / 24 i get, but we were going to try. There is no level indicatcr

m.4cerai ae:mrmt :ee.
23 Cn-the legs, so you're going on pressures and temperatures, a .d

4

e

1
t'
4

<- ~ , -
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3 , o.c'
'

l i vcu're trv.in~3 Oc ba sure v. cur cold temperature is Yec.ced icw,
i

a

/ ,s a

;
s

2i your hot temperature is pegged high.
i

3' The amount of indication you had made it so you couldn't
!

i !
-

i

4; totally ccnvince yourself the core was covered, and tha was
'

; e

!

5, our concern, knowing that the emergency plan was working. ,

!

6i There was a let of other dialogue going on with respect
i

|

7! to the emergency' plan and decisions about moving people, and
! !

3. my own people, when do I send them heme, where do I send them
,

,

9! going around the site making sure nobcdy was there, because
i

10 the wind was blowing very slow, so the highest radiation wasi

11 { on the site, so I was trying to make sure nobcdy was on the .
i .
I

12 site. !

(~N i
\-) At the same time I had off-site teams on, and, for12

i

la i instance, when I got there at 7:30 in the morning, the wind
i

15\ was blewing towards Goldsboro, which is across the river. '

i

16 It is a long drive at 7:30 in the morning. In Marrisburg,
i

17i I got a State Police helicopter to come in and take these
i i
i i

18 I people over there.
|

19 ' At the same time ccming back to the plant, tryinc. to iust.
i

f

920 y keep the core covered was cur goal.
a

,

21 ! Lacer on in the day when we got rid of it, we pumped

22 ' encugh water in and go enough coolant to where the alpha
i

23 :i 1 cop, the A lcep, should us that it was beginning to collapse..

I n, ,1
F t 4

/ 22 4 Mr. Weaver. The steam bubble?'

pe>hed ram,w,. we. } ,

25 i Mr. Miller. Yes, and we could see that wich che
a

N. ..

.i.
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r~ I! temperature indications.
\ )T

2f Now at the time in the middle of the afterncon,.as I remember,

,!
,

i,

*! we had problems with seme' pumps, oil pumps, to the reactor .
I i
t ;.

d '

i ccolant. pumps. We had no oil pumps, so then we couldn't
i

I. s

t| |

*i you know, you take a chance en wiping out the pump, if you
i

6' star: it without an oil pump.

7
i So we were working on that to somewhere that evening,

t

I, t

'3! early in the evening we did get an oil pump back. We did
I ,

i :

9 start a reactor pump up.

!10 ' Mr. Weaver.' You say the oil pumps failed? !

t

it' '
'

Mr. Miller. There was a pcwer problem. The supply to '
.

!

12 ' |
them was tripped, the breaker was tri=.c.ed. is

I3 Mr. Weaver. They are not en diesel?
I
iU

i Mr. Miller. No. Everything was hybrid. In this au:<iliary
I I

I *. i i
! building things were hot, and I had to be careful. We had been
i ;

.

16 |-ver.v careful who we sent where, and plus v.ou had to cut all,

.

t

I7
the gear en and serve into the area, try to make sure we didn't ,

I3 overexpose adybody to a degree for scmething you didn i have

10
' ' to do. That kind of thing, which eats up time and eats upi

;
,

20 decisionmaking,:

i,
'

'l Sut finally that night around 6:00, or I guess 3:00-

i
,

22 ! o!cicek, we a.ct a pump started, a reacter ceclant c. um:,
. ,

,

i

23 |-| started.
'

;J'~h !\ .
~ '

Mr. Weaver. And that is because vcu "ust keet cuttinc ;
a%,.s neco,re.,. n,e. ' - ' - - -

1

'S ;* wa:e in then until you got it priced?
i >

s !

l 1

'

-

!
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i

il .v . . L4 , 3. e , .ha. s _.4-w. :
. . 3.... -*

( ,\
-

t

~d !
'

2 i Mr. Chenev. Then v.ou c.ot back to a much =cre stabler 2,
...

I

3 situation?
.

:
1

i Mr. Miller. You're back to a conditic.,you recognize the# 9
'

:
.

I

5; pumps are running. Ycu know it's got a flow. You are |-

,

6

6' in a condition where you can begin to go to the next safe .

4 i
I I7 level.
' t
i

! Mr. Cheney. But ycu've still got a bubble in the reactor.3

I ;

9 Mr. Mi11er. By that time at night, we probably had
,

-

10 ,
i collapsed most of the voids. We erobably had selt:r.: water,

-
,
t
,

II { a lot of air in the water, a let of steam in the uater, * hat.

,
!'

12, gyeg af eging,
n 1

- ,

b ! I
13

*

Mr. Weaver. The h.vdroc.en bubble comes later.
.

- .

I
t

I# Mr. Miller. We probably had it then, but we didn't know

i

. 1 $ |.
.

lt.
I i

Mr. Zewe. We weren't making any mere a: this point in !16
i
.

Ii

,.i

|'' | time, though. .

'

1
13 "- Weaver. There was an indication or imp'4-"'+n that

,

1 :' .
! you purposely released some radioactivity, because of the
|,

- i

"O'
! problems you had here,
i

-

*

;'
Could you clear chat up for us?'

22 Mr. Miller. No. Ycu've got to remember that during the
,

1

-,
we also hadday when we were suc.cortinc. this primarv. sv. stem'*

: . r
?%
I I '94
'# scCe wa f:r gCing in and Out. In ether words, yCu had scCe

O dM31 IttJQrttfi,1.*C.9 ,M

*R-

: wa:e you're trying to put in, you're bringing sc=e cut."

!

, . _ -
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'
4

i
I(^ibw27 Mr, Cheney, But it's all insife the centainment vessel?

,

\_/ >

e.
'! Mr, Miller, But sene of the water cc=es to a tank that's

: ,

3|; outside, and that is prcbably releasing scme fission products

i.

4
i gases that go into the ventilation system through charecal
I !

<

$t || filtersg
i'

6'' Mr, Cheney, But is that water in the auxiliary building?
I

!
73

; Was there any transfer there after the suno. r.umo.s were shut '

.

!

S ,'.
'

c ' ' '.-

..
I

9
; Mr Miller, No, excep that you have -- the reactor .

. i

10 | ccolant punps have seal injectien, for instance. That is '

' i

11 l a watar seal on the pump that returns to the auxiliary building'.'

12 'j You-also have letdcwn that returns Oc the auxiliary building.gs
\_] ,

13
.

They would have probably been bringing sc=e fission ,'
, .

I.

14 ' which would have been offcast and gone out d=uugh --
!, prcduct outt

.

t ~e It is designed to go out through the ventilation system through
q,

41
"| charecal filters, So not purposely but by design, sc=e cf that

- .

17i
! would have gotten out, And you have to renenber we had we

had. radiation areas all over the auxiliary building. I =ean
j

i

19 ''
! you wculd open a decr, it would be 300-R; you open another

20 '
decr it vould 'ae 25-R.f,

. ..

21 We' we e running around that day, kncwing we were rele asing.
~ 22 , We running arcund putting polythene dcwn en the flecrs, trying

*

23*
to minimize overexposure. New you've ge: a let of expcsure

,
,

\~-) .
.-

. tre a necerm,. re. ! in guys to puu a suit ca, put a respirator en. It is a pretty

e.c.

* detailed and hard :hing to do.
,

4

.I
I

- -
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i
*

,

I, We were trying to clada piping diagrams to figure if there
(_-) \

^

-

,! was anyplace we were releasing that we didn't knew about.-

,

t,
3 i The plant is designed with charcoal filters, so the

'

i
'

d part that's going to the ventilation system is not our major
i

5 concern, our concern would have been, "Are we leaking anywherei
,

i

6 else?" We made a survey of that building with an operator ,

s .

i

7f
'

and a shift supervisor. That type of -- and it's going on at
- !

8| a fairly high frequency, and a lot of activity.
!

9{ Mr. Weaver. Now the leak is ccming from the auxiliary
,

10 j building. No place else. Is that correct? The stuff that
I
.

411 '
I did get out?

-

i

12 f Mr. Miller. There's nothing out of the reactor building
w .

) 13 '
| that I knew of. The reacter building was isolated.''

i

Id { Mr. Cheney. Except for the water.

t
15

! Mr. Miller. Except for the water supporting the system.

16 ! We did not want to lose the seals to this reacter coolant I
I 1
-

,

i ,' ! pumps, because that was one of our ways cut of this. So we |
.

i .
,

13 | did support the seals which would then bring scme water back.
I

19 ! We were also orobablv letting down some water.
i . .

20 Mr. Weaver. But that's going to the auxiliary building?i

i
!

21 Mr. Miller, That would go into a tank in the auxiliary

e, i

") building which vents to a pipe that get's exhausted through
-,'- the charcoal filters.

|
'.-.

'k) #: Now we could no: go everywhera in the auxiliarv buildine.
wrrene neocemi. i. e. )-

-
-

|

.
-

i

*t 1

'' We could have had leaks..

,

I
.

e
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'(' 1| Ne were taking action to step the release. The kind of .

s : ;

, .

2 action c.utting .colv. en top of the water, because we thcught ,

t

I

3|i some of that water might have scme fission products, since !
,

: l
'

4| we thought by putting poly ever the top of it, we could minimi:e;
i

5| the operation.
i

.

6; That is the kind of stuff we were trying to do in che, j
, ,

74 but there was an awful lot going on between the emergancy plan,
i -

8 between that, and that is kind of where we were going through ,

t
, i

9 ', that day. !
i

i i

10 : Mr. Weaver. And the NEC's beine. a-crised of all of this? !
t e

ii
.

Mr. Miller. We were on the phone, to my kncwledge, from !II

I.f

12 ' 7:30 or 8:00 in the morning, we had a hot line to Region 1,,

! iu,)
13 which is in King of Prussia. f

1

14 | BY 10:00 we had five of them. W e .o r o b a b l*2* had 10 or 15 of ,
'

I i

them there by evening. And, in fact, I know mest of them, |15

i :

16 ! and 'ere asking their advice internally and technically. But :

1

l '' '' 4 was ciear that it was my decision. It was clear to them '

l
18 and clear to me.

!

In Mr. Cheney. How does that set of relationships work?'
,

:

20 i :::. Miller. Very directly, I gave them my radiation
*

i

21 ! data, my off-size data, I told them the sta:us of the j <

i
-

,' clant, asked uhem for advice, and we very clearly knew that I-
. . .

;

I
!

22 | had to make the decisiens. But it wasn't a conflict-type,rm. ,\-) ,,i relati:nship, it was a direct tvee of relationship.''N-
*-

xpecere n ew,. . we. .

-e-
Mr. Weaver. E810 me to understand this. I.istenin0 to V.Ou#*

,

H

,
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3-. - l .3,

:

1 ! for the last half hour, there is an encr=cus divergence, at
.A i

4

"is ,

2' least frcm what I have heard, between high-level iRC people
t

> 3 and their view of what was going on at Three-Mile Island, and

.t what you've described. I

t i
a t

!
'

5 And sc I'm wondering, is this a cc=munications gap?
i

! -

6 I mean, they just didn't see the urgencv, a carenti", that1. ..
,

7 you describe.
!

a Mr. Miller. The people at my level. The technical people,

!

9, the crincioal inspector for the .clant, the people that came. .

I

10 ; into the plant. I know most of them, because I've been around

11 ; in this business awhile. We know we had a serious situation.

12 We knew we were releasing, but we also had data from everywhere
m '

t ; '

'V I

13 | en the site. Data from all the places the wind had blown. .

\

!
.

1.:y We didn't have an incident, in our minds, that required like
: ,
,

15 ! evacuation or closing the area. We did not have that. 3' ' :.is
:
1

16 I time hat we had a serious problem, and we weren't out of iti

e

1i ...;-..

i|.
.

,

,

la ! I don't know the communications within the state of the
|\.,

19 ' 2;RC . I talked directly to the health physics. officer in the4

.

20 state through twc hot 1-ines. I talked to the Region 1 inspector.

21 At no time was I told there was disagreement.
i

22 '; In a recc=mendation for action, at no time was I told to

i

23 ! d o s ..e .Y '.g '.s ."6.-'. 4 - = .' ' v, '.k.=" -
A.'d. . . - . =. " .=..'.+. = *..=. . "..".e.-=.4=..-=-* . . .- . . u .

r
i,s) - 2.1 no disagreements.
i

W
:e recerv 8:ecorters. (m.

d "CW ' b. e ''" =- .# " a ~3--3.3 ** '"$** ~d'''''*
. . . .n .- - . . . " . . # a. .'* a~ ~- = **.d . * ". .e a' a...o. . 4 .. c** **

.. . a . . . - .3 . . - .
4

!
'

i

.

3J-
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I was talking to my own manager, and they knew what I was;
/'531-
>i

2 i doing.v
I

i

3: Mr. Cheney. There is a sense from the NRC, in looking
i
!

! at the transcricts of those davs, that thev were at a loss4 . . .
,

to knew what was going en and whar was happening.
5

I

l

61 Mr. Miller. If I went on to sav anythinc else, I would
- - -

,

,: he giving you my coinion. I will give v.ou that, but I don't,, . .

l. *we 9 '. "..a '. ' s . P. a *. v o u .ta . . .. . . . . . .

3|
9: Mr. Weaver. Whv don't vcu, if you don't mind?

4
- -

t

10 ! Mr. Cheney. What we're curicus about, I think, primarily,

11 is how, ence the crisis has occurred -- the accident has

12 |
cccurred -- how we go about managing the current event.

(%
'

(_) 33 Are we talking about a problem here that arose because
,

14 | you didn't have any informatien or accurate information about

15 what was c.oine. en inside the rnactor and, therefore, thev
i .

,' .
l

'
16 p were 'pu:: led, or because there was some kind of ccmmunicaticns

i !
'

17j problem -- gap from what you had and what they had?
I .i

18 | Mr. Miller. I knew exactly what was going en. I didn't
: -

19 f knew how to get out of it, but I had not been in this situation,
'

i

20 and did not ever imagine that'I would be, but I had no panic.

,t| There was no panic in the control recm. We all knew what we. i

i

33. ! were doing, and I stav.ed out of his hair.
.

i

23 The direction was ccming from me. I knew all the
.

-(]) 24 i radia:icn readings. .I knew : had a hell of a problem. I

> no .. = ,x n.,,. , ,.e.

**sg * s .i .>. 4 .m.g A. 4 .- s g *w . 'g . 7 %. . 3 d .3.31
"f ' w ". . ~ . " . . * " . . .~..*. . ; . . . C v.p.m..m .w = e ".w' ';'.g. S. ****W. .. . .yg,. . .,

1

T

a
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:

II. clan I cracticed one a. year. I talked to Jurusky'and Ma.c.ie
. .p

> ,

\ : .w .2- ,a ., .1 . w., s . a_ O ...e ..e 14 1 - w . , s _4 e o e t a. . _- . . a,. a. a...w w . .a r ..i y . .;..-. .

t
.

a ,-
-! S o '.'. wa s c ....." . 4 = ' _i . .c, w.i. '.k. a c o .' a. ?. '< .a w S o " . . ". . _' . : .s

. . . . .
... .

I
.

1

|
they knew about. I don't believe that communciation had |4'

t

5|' ever been attempted to the senier levels. |
t
- ,

6 You see the president of =v. c c m o. a n y o.r:bably had the same
j .

.
.

1*

7 i problem, but he knew that I was trying to do this, so he ,

t

.i
.

3' didn't ask me what the hell I " c d ei.tg . !

,

t

9 other people -- I was sitting in the control roca, and
!

i
10 , I ha.a-d ".b.e '.IR"w e o o, l e t.-v, .i .. - ' o a..< y .' $ .4 .". * o ' ". a. d - ".^.e o.#_#_4 e. - . .

. - . y ,

i11 ,
4 w.a . h.a a. ,4 - C .,. . .

. 3 ,., _ . y

I2 c. a , e .1 .,. w...e y ;us* cot 1 A. . .m u. u .A a_ a- . a. A. .44 2 ...y 1 eve 1. , .. .- . .. .y - , . .
, .

!O
I3 Mr. Chenev.. You dealt with the NEC ceoo.le on .vouri .

i

1. I .
;

.

1-1.e, O - .2
,

.
'

i

15 ' . ~4 1
.st; . 141'e*. A ..d '. h. e .* e w a > a k..o * .' .i ..e ' o ' k..a. o..=3 on - -

i.--
,
i
. .

16 ' i

o .: .: . .-. ,

,t

J7' j Mr. Cheney. Did you ever talk to Bethesda Headquarters

13 ' o .=. ,ir.v ., .
.

19 ., . .still a . '.I . a' dav,. 7_ c' ' 4. k. a : .". .=. . . j .. e. v,' *
-- --- - .

,

4

'O cculd, because the number of questicas I was answering and'

..

e- a_ , vc u '....^w ,e- s--..s ?. waa- ._~ ~: 4 . , '. o . a k. a: 'n 7 n..e .. ..we. : a.
,. .. . -- . - ,

t
.

..

", t.h.e # - = c,", a..n c v. .=...d . ".e ..a e, ._4 '. " d a. o# .".._4 s .n' #..c, w=.. "." __3<e,'

, .-- . . .

91
- ..as ki..d o.# ---o a d. .. .=s "<a.-;-"-...y.'.'.~.=.=.4. - 4..'.7:.

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

'

.n
i. > > .

..,a. a. . , - . , u. .n . . - o: . e-., , a- q
.,

ea 4 u,.4..yj ,. . . < u., u. , a-

. .u 'a. .. .a . -. . . . . . .. ..

Ov-ecerv 9 eoar ers. t-c. .

(

far as keeping yOur f0Cus, a .d I wCuld no .18. my5 elf get on j~ ~ ~

1

t .|
1

'I

1

4 .

'.
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'

the phone and lose focus. That is just not the way I'm
.

1|
'

-

A
> $ '* a.i..ed.,.v 73 ..

l'
f

.

3' Mr. Weaver. How much radiactivity was there in the* '

: ,-

! control roem? -

'

.
I

3
-

i
! i

5 i Mr. Miller. "here were periods of time that we had i

-

l !
: !

6 respirators on. I had my head physics guy, who 's e:<perienced.
;

I

7.- He came out of the Naval orogram. When we got above, I guess,,
-

i
I

i

MFC.-- i
g

s
,

i
' i

9 Mr. Weaver. What's that mean? '

,

.
I e

v v411o- -k'et10 , . , a ,. ;
e - g*"%'2 **"*G -w4-- " " - O n _ _ .,,.e - . . .

---- ' - - - - - - * --en- * * ' - - r*-
6

.w - - -- e eaa<-,'o s on. . .# th.e w.i .a.c'. s " . o e d , w.". 4 c ". 4
'

.

11
,

- .i d * ' . = " . id. . ,y m .. i.

,

1,. , d a.v , the wind blew. If you had to :.macine this scenario ,

- -

i

l

." .- - .. a s .i d e s . =.. d - c .i .a. . , .he wa.nd a-dd ..o . . ow ' ..a . d .a.v. ve .-":
'
.ID, j ,- 4 "' ".. -

- -
1

,

i

1
1.1 much. It would go up to 10, to 20, to 30, and cece back dcwn. !

i
I

15 ,i Mr. Meyers. What? 30 what? i
i

t

v- .
-

16 '.14 1 1 e - *st<.111.- m e .w.ot.,... i.n,..-- -- .-.. o.e ~-r- e..e 3e...y :
y .-. ; + -- .

. .

i .

I'

17|
plan is to brea'c out your dosimeters and kits. '

We have a meter ;
t

.

jg . up there. We have a pccket dosimeter you can read. You could
.n, i

t
19 read a temporarv. device that is not totall,y accurate but it

,

r
!

t..is a v.^wd .4..d.*^= -
^v.# w.". e . .".a. .- vcu .*-a ~e . 4 ..g ~..~, o . u c.h .,g |, . '

; .,
e
m

;

.'los o.# '"e ..#me, .# o .* .8n a- ". "..^. * ,g1,
-

... ' ' . G ~.-2t.-; **.C',r " . * . " " * ' * * * ~. ^. *, . : . . ...

'.
! .

2 ;.n I.,'n i, . 1 . Ges E '.12t.' f ".'li h.'
*J 4 - b4

.

? "-T" -* *"e " G # " ~ "-^"ab'v '0 "
~#0

.m m
, "Y- Y - * ** ". *

.

,

4.' 3 *e.* b..o u , a .". #3 y w .v-a. ""aC"a 24 ..".2. a .*. # '.* .*. * u ~3 .a. ,' - . .'. a ".1
~g ....'.e..- ** ' ^*-- . . ..i

f

O
-r g . a, 'y .' .=. C a . * e .k ". *y . ..'.'w"''<..''.'- y"'a^*''.'*. ," .' w t ''..# * - " '-o..- *.b.a..'.'. ^C.

*,44 * * *w - ^# *"#...
y wwy

<

t . . . . v v.% .- ....
? Q a' A ccorters. If C. ;g

I *s 'g ,; ,g 1
. ..o .a. s. . 'e. 3 % . . e. 2 C .4 .m. * *". c a .. w e e.= . .=.a~ .4 # c * c A- - - -a. v a m= m 4 .-. - *= .b. s.
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hw34 I! con:rol reem because we weren't that high. And the system
f

t.

w/
2 in the control */entilatica system has a recirculating ability

i
I

! where it_gces through filters. You should be able to live3
,

.Ii

4' !through this.
!

5I What would happen if the control recm had' Mr. Weaver. i.
,

.i
.

6-
j gotten so hot that you would have to evacuato? .

! I ''7:
i i Mr. Miller. That would be hard to imagine.
'

,
4

r

8' i
Mr. Weaver. I will ask you that next.

,

,

9| You would have to go to a separate panel,Mr. Miller. ,
!

10 ' where we have some indication, vital indications, and operate;,

i ,

11 ;
. frca there.'

.

4n.
Mr. Weaver. You can crerate someplace else?

-O '

/
,

4

13 o
-i Mr. Miller. You can co.erate scme basic c.arameters frcm

'

,

1

14 1
: another rocm.
e,

i

15 '<

!, Mr. Chaney. Where's that. ,

,

'

16 | It is a cable reca below the con rcl room.Mr. Miller. ,

i
t ;
' .

I..

i Mr. Zewe. Right underneath the control room we have/ i
i

,

)>

la ''

- an auxiliarv. c.anel. .

.

.
, ,

19 i
I Mr. Miller. I might say again that the, control roca |

.

20 ! venitiation systems goes through charccal filters, so we could
; ;

,

, ,,

have gotten up to the radiacion level in there, and we wculd..
'

i

I .

22 i' 4.
a ..r.u. - a. u. . a,., . . . . . . . . a.-w

. .. <. ...w .<.e w.4 ...,,..e. .e. .w.. .. .
... . ...... .. .

4

5

8

23 '' *

a s. e a .i ."..' . .' ^w r. *.b.. 5 " s u' v, s =.v = ".". $ .a. . . .e"cw, .# .# e ..=#." * --- -
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,,
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nave .een done.
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,

!

3I .u . Cw.eney. T. o- u.s. _ m,., C ,. . g'.e_1*o 34 y.: *.w. .: 3 **.o w w.g _. c _1u -n
-. . . 6 i .w - . . .. -,,

;

* !.J

_c o ..o., .

|
i
!

Si '

j .v._. , e,ae . N o * - a a .' _' v .. . . - .

, .

6' '
u._. , .L4 _3 _3 o_ _. A. m w AC-. _4cn. u. .. . 4 - k. . w.y.. _s __._..__.e..., 2 , ,
. . . . . ..- -3

i ,

|

7' .

less radiation. It is in a different room. !
,

3; A. . r 7ea... . s y 4 .. , . h. . a. . . verw.o .u. w.e e 4meo s o ., b , 21- *- -

.. . . . . _. . -- -- . . -
,

9! have no centrol anymore, although the plants still could
i

10 I n.ossibiv. c.o into cold shutdown all bv icself, couldn't it? '
, .

i
,

8 ! t.411a 1 ,a c u _7 A.u. .
v .o 1 3 ave .w. a- Conw o.1 we r .. _e . . * k. :w u n -u

i -- . - . .ww. .. _o-

12 situation.
.

i

em ',
\-

i ~n ,. i

,\s ; Mr. Weaver. I understand. !,
t

I
i

Ig - .q. .3 .4 ., .1 e . v^"- can'" ces . ..a. #. a s .4 " " ' ". 4 c . *n*.".e . u' 'a c "- ' d
t

1

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

i,

15 leave. You could not walk awa.v frcm this thingr and sav. it's
.

14
-,4..3 u. n .-u..... . . _4 u. g e ., .: -cy. . ..~. ,t,._. A.. . A c .- . u. 4 .. _4 . . . .. , A .; .,. e _, , .

- A-
zw. . . . . . - . - .;. ,

I

17 '
j You would have Oc make provisions to get back in later. That
, ,

l *' ! would be your goal if you had to leave fer scme reasons; but
i

19 |;'
vo u .- a....e..~' e ..o ..a e' "s h.ad exee _ _d a. .- a d v a. .- v, s _4 - . . _4 _3 _4 _= . . .- - .. - 3 -.

20 radiation doses. *f .vou 100% at our film badges we c.ctr

71
! ha 4.'v. a.4 ' " .i .n e. , so * w~^u'd . = va. o n"a.d "w- e s=. . 4 _" '..".e _- a a c' .4 .3

' -- -+. . w - y y- . - .

29 :

i k. . s d ; w- *.. s .. 3 a.u..y 4. 4 - k. . .
* gw L. t A k. m ,le s- . m . .a A

-
. h.a. ., e _mwr am no e.. . . .y-- -f.- . ...

I

'
2 J 1,., . 4 ... o. -..A -.4_ wa a- . ...e g - . e a s . . m .4 .._4 .._4 .- a. %.e s ' . 4 - a r' ..4..3 .. , .

. -- - . - . . . - . .

94 t

''
m. .u. s .-. ., l. ~ A u. . .,. . . a. u,G a, , . u.a . . , ,/ _- . . v, . A u. . s . . s.-- w .. a . _

..n.,' A |
~ ---..w .. . . . .. . . - .w <

'
. .w m . -M- 31 9 9CCr?t* t. 'NC. *

.

'*
k. . g . .g . s , . a. 3.. h. w. a , m..a. . m _1 -r... ..

7.
.3.A 4.s ._4 .. o .s . . 4 =e _4 . . -. .3 ._ n< . . - . . .- . . . ., . . . -. _ ,

n'I
,

1

1

1
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bw36
. I! Mr. Weaver, I understand; Now the possibilities of

;

,f-i,
.

C | |
''b /

.(I the control recm getting that het are not very strong; are they?',
1

3' Mr. Miller. I den't feel they are, because-the system is
t

.

i designed with charcoal filters and ventilation and4 :
e

I ,

S recirculation. In other words, we are releasing and it is
4

I
.-

) laying on the site, because there is no wind. I

l
! i

*| This system is designed to go into a recirculation'

t
t

8[ internallv. , so v.ou don't pull that in frcm the outside. That's

I '

9| why I'm saying that. i
'

10 ,
Mr. Weaver. Oh, you're pulling radicactivity in from,

i

11 so when there's no Wind, you're getting more in
i, cutside,
i '

12 the control rocm?
I

(s) i '

13 : Mr. Miller. Except you go into recirculation, and you j'

'

- i

14 don't have to. In other words, normally the air intake
.

.t
,

.
i

IS |' sucks frcm the outside on the site. It is a cement thing
i .
.

16 '
|

which is designed against airplane damage. If we're releasing
,

-
,

17 radioactivity and it's going on the site, which is what !
i

18 hac.cened to us that dav,.and we would have stopped that..

1

] and gone into recirculation, but we did not have to pull
'O cut there, and it would have helped us minimize it, and we'

21 d _4 2 . . a.. a. ,..

!,

.. ! Mr. Sewe. We.were on that from almost the beginning of"

f
I

~ 3 ;, the prchlem from site energency."
' y

'I 9 *.
*

w
w_ e . .s .4 _. u_ o a , . . s. .w. ., _. 4 .: 4.

%.) l ~

4 . . . - .: . v,.
..t .-.eww..e ne.< . .6-,w,., a _4 ._

-* . . ...< . -v --

co evet,sr Recorters, t ac. l:.i

SC enough'in the centrOl ICCm, so yCu had 00 evacuate, that 70u' * '

.

i
---~ ,
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i 1

I
f e |

1
'

)I ;bw37 :

m 1| you were already beycnd the hand of what's happening in the '

k.) i
>

b

2' containment vessel?

3> Mr. Miller. I, guess so. You could imagine me into that,
1

.

!I

4 I- guess . I would not leave.
i
!

5 Mr. Cheney. Well, I am not suggesting you would have. .,

|
,

1

!

6i I understand that. If the dose were high enough --
;

__

:

7! Mr. Miller. But I cannot imagine it getting high enodgh, -

.

3 so that I couldn't switch crews often enough to keep people
i

i. ,

9 i, in there.
.

1

'
.s

t'

Cheney. Even if the centainment vessels ruptured?10 ' M-
,

! .

t

II | Mr. Miller. I can't, no. If the containment vessel
-

1
.

12 ructured, I would rather stav there, because I would think I was-

r% -
,

,

\v/ :
i

13 | safer right there.
I
i

i

14 ' Mr. Weaver. I'm trying to prevent a core meltdown, you
,

l

IS , I'm not concerned about core meltdown. I'm trying tosee.
.

I -

16 | understand, can you get that kind of radioactivity without a
4

6

1,'
c ^. _* = ..a_ _' ' d o w n '.

. i
..

,

I o. i :t. Miller. No.
I

&

I7 Mr. Weaver. Well, cnce you get core meltdcwn, you're
,

20 done anyway.

2I t. Miller. I den't even know if that's true.
;

44 Mr. Weaver. My point is, I'm tryinc. to prevent a core
--

.

,

,.

" meltdcwn.

O) .,o:L
_n _.s.e o-. ._._n. . . r . , e ,. _ c ,s m ,. _4 s_,. c. .

-

....:rv. . . .v. 4 , , e _ .eo . .a m. r_ .v 2 ; _ _ _.... wa__ .v g .
Cf 8tC 473t 4 ecor'tr$. I'*C. i.

25 ,1 ;e, weever, And I'm just trying to see L: you get the
-

t

.

w , y _ ,- _ . - - - - - - - _ _ _ _
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i

Il
m -

radioactivity in the control roca at such a level.
-

A) .
.

2| Mr. Miller. The control room cesign is that if one of'

I
, ,.

3 these pipes breaks doubled-ended with fuel damage, you get ;

.t.
-

,
.

;

~l radioactivity in that building in a very high level -- you *

| I
!5' cet 60 pounds of pressure, and you can live up there in that
)

6 control room and control it. That's the way the design is,
i

.

!7| That's why I'm sayinc that.
s

|
- -

t.

O i Mr. Weaver. I don't understand that. j
.

, .

I
I '

A
l. Mr. Miller. The plan is designed so that if one of

,
'

I

10 | these bic. c. ic. e s falls down, the plant goes to -- this big .'
g

.

.

.

'I ! buildin~e c,oes to 60 pounds. You have radiation in the |
,

1 '

12 ' building, and ycu stand outside the building in that con:rcl

('T i ;(/ 13 i recm and ccol it ccwn.
'.

Id } Mr. Weaver. It's containing the radioactivity?
!

15 .tr. Miller. Right. It's containing it, and it's designed
1 .

'16 '
i to leak a verv. small amount like .1 .cercent, and you actually ,'. .

$F

.,:
' ' ' test this building at that 60 pounds everv. three vears, and ;i .

! !

I"- l i

: what I'm sav.inv is vou can stand cutside in the centrol recm..,

i

19 ~' That is my basis for saying that,it just isn't my gut
! -

i

2 0 .' . e ,. . , . = my .,,s . ,. m _..u.e ae s .4 .,. ., , 4 .. 4
-- --. 3,

'l l Mr. Chaney. If you would like at the whole accident at'

i

.1
"! ~..'. i s c .i .. ~s , when wa. .a'% ="c". '.. ~=- m.w- #.-.,. ^ " - e .- - - a c - # ". a. ,. . . w.- : n:-y

,

l

. . d'" trvinc. to ascertain whether we've ge: the incident resulted
.

rs tn

'l) 24

narws. noe. . -
vnt .. _t u. . . :

- c., -. .u..e . -.. .- . . ae s -3.. e ..., ..- a..,..-.,,_,: : -, : ,n , .. . .. . . . . .
p %.-

-
1

Mj' ' , that you can read theFrS53uri:Er level and ge a wrong
1

.

t

.
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bw39 i conclusion from that pressurizer level as to hcw much water
1:o i

d 4-e.=.-.--, . k. . w= *. ""=- ~4 e. b. *. - ns-4 "~a----=as-w..t' e-a 4- 4e i n - -a n ...a". - ^-s .
. . . . - - . . -. -

2+|
I error, where you've got mechanical errors like the pressuri er

,

. .

valve fails to close, how do you assess at this point i
>

4,
'I t .

; recognizing it is a subjective-judgment as to where the
. .c ,

. .,

t
i 1 fundamental flaw was that led to this particular accident.

6;

: Mr. Miller. In my mind, it was jus that the operator did
7! .

. .

I not have enough information.
.a

'

Mr. Cheney. Is that a design error?
9.

Mr. Miller. In my mind, it is.
10 ,t, i

.

11 [
;

12 !
!

Ay ]3 1

1.t
,

'
i .C dI

i
e

16
,

.4 e

4/
t. ,

|

la ,
< ,

,e i
61

;

9

20

t

$ 9

4- i

t

M. . .'
't

&|

:1,--
4. )

,
'. l',

.
'

..

* '

a,.e,ce.e n ewws. s-c. a -

1c |*

-

a.
.I

i

nI.

1

,. , --- _ ._ - . _, . . , - _ _ _ . . _ _ . . _ , _-. __ _ __ , _ _ _ _ . .
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'7 mtc 1 ;

1 1 Mr. Cheney. The system failed to provide them with
<m .
i \ <

'# :2! enough information. -

!

!

3' Mr. Miller. The way I look at it, tf these cperators had*< ,

h
.

I

4i shut that valve at 5:00 o' clock, that would have never hacr.ened.',.

t. e'

5 They would have been just as lucky as they were unlucky. In

i

6! other words, they needed more information in my mind, and I
~

i
i !

!

7 ! don't s a v. that frem a selfish standcoint. The c.uvs locked at
p

--

.

I'
i

3, you look at the ccmputer printouts. They kept icoking at the
i

.i <

9' discharge temperature on that pipe, which means they were
a

:
,

,

i10 , locking for a problem.
,

i
'

11 ' If there had been a flow indication or a more positive
.

t
,

,

12 temperature indicaticn, thev would have shut the valve. But
-

I

\-) 13 |-(~N
that is also said as an operator.

14 . Mr. Cheney. Do you have any idea why the temperature f
i

-

1

15 ' indication on the tail pipe off the pressurizer valve c. ave the
i .
i i
!

'
14 wrong reading?

i
0

.

17 i' Mr. Miller. The only thinc. I can ccme ue with is an
, .
,

: ,

!
'

18 ! external thing en the ni.ce, and possibiv. due to the amcunt of
i

.

,

i

19 . water beine. sheved throuc.h that valve, thev mic.ht have seme,
,

.

-

t
.

20 : due to expansion, sc=e cccling actually occurring.
4
e

!21 Mr. Cheney. Discharging ccoler water?
:
1

22 Mr. Miller. Well, the expansien across the valve cculd
,

22 i have caused.seme ccoling physically. I haven't 1ccked at i:

q(,) 24 encugh. )
rw .c.ca a.oem,,, me.

25 | Mr. Cheney. But you see tha: as the fundamental flaw?
1

.

'1$

m
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1
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;; .u. . -M .i l.i a.. . P a o o r.a ' .' ;r , . .? ..h.i. k ".a. i, u s ~. d .i d . . ' ~. k. avei
. w .

. - . . . ,

,
.

'

r i !

t. '

"n was ' k.i..c "o. .~^.a_ - . . .# _- ...a . _i . r. . 7. .''
!2; e .. ". ". . .i n .# ^ - ..a . _i c q . a

_ . . .. ,.. .

I
1

a ot . . u. _ . ..,,..e a a w..
s. . a . .u. a m a , 4 3 e . o ._ .4 .,. .:. o _ a . _4 , , x

3> e a
_

.. . .. .. . . . - . ,n . .. . ... . m...
.

i
i e

f '
8

4 pipe, he would have shut the valve.
I i

) |

5! Mr. Weaver. Let me ask you this. In ene instance we i.
l .

I d
6 ".a v e. .=. _d .a. s * .-" ..e .. . n.=.1 .'" . . c . _i n , _4 . . a. .' ." e_ ^ , 4he.n vc" u.i4un ' * , a .

. . . e _ . ,

i

f

7> the reading that the pressure valve was cpen, right? In ,

|
3- e f f ect ,- it was an instrument =alfunction? |

i

| a.id '. wasn.'~..w3 .w..e e_4 .._,,_ = <

. .s _4 3 , o. . Lo 2. . _ o .m. .,.n ,
. . .. . . . _ .

,
,

-
1i

>

10. | closed? It was closed. |
i

t
l

:

. o.._..e ..w. e 4 - .ga.. . 4 . u. . .. - =- c . . ., y __ !, <e .,11 . .u. o. . u..4 ,g y ,,.,u y e c. . .o .. :
,

. . . ., . . . ,,

.,,

.

19 4 4s c. ac..,1 __
.

!. .. . .~

i
%

13 Mr. Weaver. I understand that. 1:evertheless, .vou're id
.

.,

14 , do _i ..3 v. ," - d _=...n " e o- *. , 1 t. . '..". e .4 ..." .. ...= ~. 4 o.. 2"ou' e e. .i.c w a .c.- *
3 .

. - .

I i
:

15 ., wronc. . i
i

t
,

16 i .q .y .4 1 _10.. '.'.".a. 4.""..#'.''-...''.'_'.. " . . * . 4 .'' ; o. . ' .#. . ~ .' s ". . C ". ". a. ' .' .4 . ~3
'* **

. ..;. .. .

i-

,

. . . .

1,/ - Wna. s gC2n Cn. i
'

1 .

t :
'

ja .v. . . Wea"<a.. .t. = . ' .e. w h. a *. - ' .. m a"j .4 . . ~ . W".a r. si " . = . . .=
y A ;. .

I
19 _4 .". s . -- .. ,~o . . *. ....=_'_#.-.-_',.-., . -. ..e .= . . 2"c " .- e ". e _4 . . ~, s e .a. '. . ". a.' wm..-.a

. . . . . .

1 I

t

'O s .i -. . = ' .. ; .
1

.

!

21 On the other hand, you've got a correct signal frcm the
.

22 .c -a s s u.- =. e k. . = _* 3 e w e . .~..= .' . ..c . whe.. v. c t. ' ",4 3 e . ..'..=. ~ . s c" .4'^ -- -- -- .... ..
I

,e
.

\s. 4 .=. c _. ,
- . . - . ,u ,. , _4 , . . e >. . u. ,., =-..- .a m a.,.c w.. . . . a_ ;+., , . -4,, eo .. . .a_ .. . . . .

,. . . , , , , ;o ..-. .
. . , . .z

ix
- )d u e .? _4 o.v s. a.= u. e a V, - . *'.'.'.., . a

D'P4cers: Re,c, ers. Ir c. i
*C C .J e .l .iCW _ s. o. 'u,.,,

|
-s ;v. w ....

'

1
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<
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II Mr. Miller. Well,'let's lock. In the afterncen, we had !
< s. :

-

.

' ss|
; aeressure spike. The .cressure spike was instantaneous. It2

i
*

!'
'

3; happened very cuickly and then i: went awav. And there was'

' 1

I
.

the system c.arameters other than that.d no difference in any c:
.

We didn't see anythine. that wculd have knocked that .
We !=

** ..
.

,

6 did not see anything that told us that the building had a |
,

i.

7: cressure in it. ,

!
, .

i 5

3, 4. . q e .4 a . u.w. . e . a ..g ,. . . s . .-"-e . . . a- ..".a . ": c u w- u ' d. -
. a. . ..

i i

'
9 have looked to? If you had been watching ::, would .vou have

. f,
1

4

M seen that? Or are there other permanent instru.ments that would
,

!

-ti' have shown that, that could corroborate? j'

,

:

,

i12 Mr. Miller. Mor ally when v.cu see -- and Bill, v.ou can
.

r~% ,

say if you c,a.sagree witn. me. But 1:. this building pressure '!Q) 13 . . .

l

! :

l '' 'j instrumentation is to lock for a pressure in the bui' ding.

.

!
'

D which ner= ally occurs due to the energy release when the water '

,

i
*

16 ?, . =- . e,c u..ouc_.. a .y. u. a ., s. u.a ,n . m a ., ., y o c n . . o- ~..m..- a; : - u ;-,
. .., . . . . - . --r. .. .

>
c

3,' I' .ceriod of minutes and hours.
,

'

I. i New, icoking back, everybcdv.'s savinc., hydrogen burninc... .

" Yes, I understand it now. But at the time we would have looked,
t

I I.v.
! .ec . a e "..v. s .ic=' "a . e = .k o . a -"..v. s .i a .' ---b.'a.n. 4.. . ".e a- v. e . a. . .. , a .d-

. . .e :--

-
c " wo. .e a .# 4 , a .' .' . .ic ". . . .h. a '. ' s nC.. o ...e .- a. .# . .- =.w e s a w ..c ..".4 ..c .- . .

.

I

e. ! ;

s e e .4 .,. =. . L. ..e .,.u. a..--..
- ,,n L, s u _3 1 .n -

.. . ....u .wi .
r
I
,

ni
* dor.'. w=... ,C ga.. .#."..^. ".C w 7. a .v, .#.".a'-..-"..*..*.. ^ .-*.-" "ou**

. . . . .. .a ;.

'{O-} 'd,.
, , - : ::

. ... a. u..a way. a ve . =... .i . ., a s o..u. e C ,. ., ,, .u..t , ...C ..... ...
4 .3sw. . . ...-

D. A mest Reoomes. lac. ,

!at i 4 44 s. .., .n. 4 . u. .s ..n . %. 4. .,4 .Jg g .' a. A . . .m. .e. A g o. w .4 4
4 .. % g..g*" 3.. .w -.-.3 .. ..v .f - . . ..y w . .v...%

,

6

L l
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i

I1, is whv.. t

[\ f

> i i
,

.

'b/ 2| Mr. Reis.. Would you have, given what vou knew at al=cs:
i ;

I

3! 2:00 o' clock, did .vou knew enough about c.erhau.s the condition. .

t

I
!.t , of the core that vou might have thouc.ht hv.droc.en was around?

.

t .

' i

I5, Whv. would v.ou not have? And I don'e mean to indicate that t
,

6 .

; i

6 vou should have. But why would v.ou not have thought, hmmm, I
i.

$ |e

| .

7 ! mav.be that was hydrec.en, maybe there's hydrocen in the contain ,:
. .

i,
'

I

a- ment? |
j t

!

9' Did you knew enough about the core situation at that !
,

.

<

1

10 i time to suc. gest hvdroc.en?
, .

,

11 ' Mr. Zewe. I was monitcring the reactor building pressure
i i

l'

12 , at the exact instant that we were ev. cling the electrcmatic ,

/'N i
;

(_) 13 , relief valve. Fred, I believe, was actually waiting to '

1.1 cpera e the valve, based uc.on =v. command. And I was lecking !

'
I

15 a: the RC cressure. We were trving to not exceed four pounds '!l

.
t- .,

....".a. "'.'.'.'.d.'..c. a ~.d b. = va. 4 o .' .=. . 4 ^ . a.'.".,=..#^"_- . ,,, u. . A. " a _' " a. ,'" '. a v. . ,., : .16 , ~ .

t

I

17. When the c.ressure was screwhere arcund two ecunds..

I
!

13 : So Fred was evcline the electrcmatic valve. And I said,
- - ;

~

I'

t i

m11 . 4 - g *. , e.-a d , c o e.a. - . ..ow . ,s a .e c c .. a s ". e "..4 . 4., '. ". a . i,,
4' " '-19 2 . . .3 ,

i.

"e a. . .d. v = ..a . .'. , . " . ~ . "=v.>. d, - w ". . n' .'O, 4 ..a- .an ..a.a.e c t =- s .ik=. c=...a -
. . . w .. .
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i
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f
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i
i

I cces. It. takes at least 2200 degrees Fahrenheit to have
1 -

1

[' V.). I
,! water reaction to release hydrecen, to have it in the contain-

-

4
., ,

. . e . *. .- - ,

a. . . e

i i

! If we had known -- and I didn't at this point in time,' |4
1 !
1

5, nor did anyone.that I was with, and there was in the neighbor-!'
,
,

! I
I

6! heed of eight to ten people that had seen that, too -- we :
1

1 .
,

7: didn't know that the tenperature was that hot. The highest
i ,

!
!

3 temperature that I had seen was about 730 degrees. That was
,

i -

9: the highest temperature I knew of, which was far belew the .

I

i i

coint at which we could have the circ-water reaction fer the10 ,1 .

11 , release of the hydrogen. i
I

:
'

i

12 ; And since we Iad just operated an electrical valve, we

P) thought that there was scme way that we malfunctioned andi

\/ 13
- , l,

caused an electrical upsetting or imbalance to affect the i

14 ,, f
:

I
. .. i

15 g pressure nc:. cation. ,

i
d

16 ' Mr. Cheney. What is it you cperated that led to the ,

i

,

17 p spike?
'

I,
1-

s. e - 3.. *ew.. w. . .. . - . . ...a "3 . . a. . 4 . a. i .4. e.# "a1ve, '" e a ..er -* . . .. a .u . .. . .

.

t

19 ene that stuck cpen. We were ev.eline. it co.en to reduce the ,

20 - -a s o- "m -=. 4. * b. .e . a ac . . . c ' a. . ~ s v, ~. =..~.. * ". A =e..4. ..4".. .c
_ .. . . . . . ..

r.

t

,1 .u..e 2.4 d. , 2 n~,...<..i

4 .

I

22 i Mr. Chenev. Are we workinc with the safe:v. valve cha: ,.

;. .

3 g;l --a. w e ' v~ a .. .c . .. a. .=.n. '... ,.. e . .a ...c . .t o ..a. s m- ... ,. .u...t , , n, u '
.4,

.

.

/3 ....-,...aw.. w,: .w 3

.. .. -23.o. 4.: ...e y, v.4 !. ;. 2. %. .e. . y.e, w-. , -13, ,1 <- ..., -.

4 ....
a__

y :

m.aecerv 9exrms. lee. '
*
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1

;

1; valve up, cycling it to reduce the pressure in the system and
,q ;

-
-.

I s

1* '~, / 2{
venting it right into the containment. ..

3 Mr. Cheney. But I'm curious as to whether you were using

*

4 the backup valve.
,

5 Mr. Zewe. No, the automatic valve that had failed.
i

6! Mr. Cheney. Is now working?'

!
!

7i Mr. Zewe. We could still operate it from the console.
6

i
gi We could open it up, but it would not shut all the way. Even

l'
i

!9, en command, the valve would not shut completely. We could
i

!
10 , open it up, how far open we don't know. But we could Open it '

i
I

l11 ' up.
|
I

12 | So we had unisclated the valve that we had shut previously;
i

(q to block it. We opened it up, and then we opened up en our/ 13
.

14 manual control for that valve, to reduce the pressure. And

the instant he did that was when we had the so.ike..

I
1

16 : Mr. Chenev. In retrospect now, wculd that lock like that
-

!

)
i

17 was as a result of releasing the hydrogen?

18 Mr. Zewe. I think the hydrogen was already there, and

i

19 | that spark frca the electrical scienoid prov:.ded the ignition. :
,

' I
t

20 i Mr. Weaver. It is inside the containment? !,

>

I f
21 ' Mr. Zewe. Yes. t

4 i
I 6
i

22 ; Mr. Miller. The electrical energy he used to cpen the :
, i

t i

22 | valve micht have scarked it, which would have icnited the !
i

,i
. , ~c

.

.

Ut 1 24 i spark to the hydregen, locking back.
..

.v-=.r i a e:crun, ire.
.

25 ' Mr. Zewe. Su: we didn't knew why and we fid net suspect
,

'

b

I
i

!

t

- - -
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'

1 ~

* */
|

.

I
I
s. I

- li hydrogen at a high concentration at that point in time at all, j
I

. -s

- ( ) i !
i

ss 2 ;, because we did not know we 'had ever achieved those higher
!i '

i
i

'3 : 'temceratures to create the-zirc-water react on.- ,

i
1

| I

4! Mr. Cheney. You talked earlier about, when I asked you
i

1

5' if you could sort of subjectively judge what specific event
, e
' -

6I was = cst significant here, you talked about the lack of good {
,

,.

i

7! infor=ation being available to the operators. Are there two
~ '

|i

3 or three things you would reccmmend by way of imprevements on ,

,
i

t 1,
, '

9j the ' reactor design that would have made life a lot easier that
i

:

]'
,

10 ! day?
t

11 Mr. Zewe. Yes. _ would like to have actual limit switch *

i i

1

|- 12 ' type indication for that valve's actuation, so when the valve '

(^% ,
i *

\') 13 ! moves it trips a limit switch showing the valve is open, and i
<

I,

i
when it shuts it tri s a separate one saying that it is shut. '

14 P ,

t
,
'

I I

15 | The only light that we have right now is the electrical si nal
!

16 ) telling it to open or not to open. ,
,

i I
!

17 | Mr..Cheney. But that was put on a-~a- ailed once'"

I,
'

la I before?
i

|

I19 Mr. Zewe. Yes, that was put en in '78.
i
,

i

20 i Mr. Cheney. The fix was inadequate, in other words? ,

21 Mr. Miller. Sun that is because physically the valve is
i

22 ' a canned valve and it would be very hard to get to it physically,
,

i- . . . . .
.

,3 witncut.a ci:ferent ,.< tac c:. designed valve.. .

.
.

. \.

hy'' 24 Mr. Cheney. :s there any c:her thing you would like ::
' .,4u m.:orteri. inc.

25 : see?

. -

-
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i

I
'

1i Mr. Miller. In my mind,,you kncw, we were locking at ,

a

/r~1 ;

Ni 2; something specific, so we were probably going to ccme up w th
:

3 specifics on that. But somehow lock at maybe sc=e =cre
!

s, ,

m.v
~

4 '; _i ..s .- " m e.~.~_ = ~. _i - . a o- ~. o w ".a _* a~c,o .i .. - ^-.. 4 .. ~.'a.e - - - =. . . .,.. --. . . .3-. .

8 i
I, .

a

5! standpoint during the day, it was hard, starting off with i

!

l !
< 4

6; bubbles in thoss legs, to evaluate whether the core was |
1

.
i

7! covered, to evaluate it physically. |
1, ,

i
,

s;' ie did a_'.' o .' *. h e ".4 ..3 s . We ". d " . . = _o.=..=... - = . . . = . . = . . - ---

3 . ,. . .

. I

i.

I9 steaming. We had water going in. We did everything physically

| .

10 i we knew how to do. But vou knew, you are still thinkinc
; . -

.

i i

11 ; whether that was covered. i
I>

i

.

,.

12 ' Mr. Weaver. Well, it wasn't covered. |
-
'm

U 13 Mr. Miller. les, it was, during the day. Making sure.
I

14 Mr. Weaver. When it was covered, v.ou didn't know if it
l

>

15 ' was. ;

: i,

t

16 ' .V. . . .v .i .' .' a. . . c..-- .. i 0 0 .4 . . . .". e ...c - . _d .a. 3 .^ S . 0 0 = ". ~.. _4gi. . ,"
. .. .

> ;
'

.,e ..._.u. 4,v-.eas4.,.g ,c_:a _:,, .,4_4 go, c..._:_c_: c. . .. . _3. . w.. .
y ..s.o * . . . . . . - . . . - - . - . . . .. .

i

18 I that was covered was hard. ;
r

i

19 ! Mr. Reis. When did you know that _t had been uncovered?
*

I

i

.M_. . Mille . 7 der. ' '. ".h i .n.c ? e v a. - _- a_ _= _' _ - a_ d. _4 * " .. .i _' ""e2 0 ;'. . . . . - _ -. . . .

| ,

21 ! ne:<t dav .-.
4

-!
22 ' Mr. Weaver. But v.cu were werried it was uncovered.

f +

n. . I .v. .3.4.3 _3 ._ w a o- wo .- _* =_ d ~..". = -. . N. a . . . ' . ''. s. =. s _4 . .3~.
'

-
,

.
.

3 . . _ .
,

!
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h

I

v .' Mr. Scoville. If you had kncwn about the hydrccen at' ,
.

.

I
4 the time you saw the seike, how wculd vour procedures change?

.
--

I i

; f
'

5 What would you have done differentiv.? !,

!

6 Mr. Miller. I don't think I would have done anything
i

I

7j differently, to be honest with you. One of our consultants
i
'

i

..e , . . .a a- . u. . a. .. a. a. ...u.-..,- . u. = ~. .". a-- e..e^,t-
, e. u..e ..e x . c g y . n a.

-

.n- n e:.. ....
. .

.

,i u,ecause cc..er-. . .
. . .

9 was we were curning 1 up in t.nat conp:: en, c-

1

! ;

lo t wise you would have had one heck of a problem figuring out
.

* k. c- ~. co c'o 'al~.". . ~ . . v. o u 4ua". ~ . ' ~ . -a. _ _' ' c .= _; ~. .
, !

<* *11 , .
-. .s.

e

1

12 Mr. Scoville. This cot rid of it? .

,

i i

l 13 ' Mr. Miller. This got rid of it. I could have seen us'
i

i
a

I

ta.r.inc .
.. .

i
1

, - :or two weeks en how to c.et ric of it.. i
14 : a. ,

i
I ;

15 i Mr. Weaver. So in other words, v.ou started to get luckv.?
,

I i.

en x-,w _._= .u.-.,.,- . u. e ; 3 . . ._u. ..na.
16 v ., . .sL; ,1a. . . a u- av mo ..A . . ..

;
i,
.

17 Screbcdv. said, if you had kncwn. I don't knew what I could 1'

i'
l

I have done. I don't knew what I could have done different ifla ',,

I

19 1
we had known there was hv.drecen in the building. We wouldi

20 have probably gone and deenergized all the electrical breakers
,

21 we knew of. We would have probably minimized any electrical
;
.
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i
I

1 ,. Mr. " ewe. We would put in the hydrogen recombiner to
>

'

/~T !

L <

,: .-a. A. ~.c a. . . . a. e c . ca. . . . .,. *. _4c...- us
. . ..

,

I

, .v. . u._4 _1 _1 a .a u . . u. _= '. .=.kes = _'c.;e- '''e. i,.' .. 6 - . . . - - ..

l'

!
1

4 ~ Mr. Weaver. Did anv.bcdv. think, when vou had the hvdregen. .

:
i

5 bubble, of burning ic?

6 Mr. Miller. Do you mean after?
,

,

1

'

7 Mr. Weaver. Yes. We've get the hydrogen bubble in

a> there now.

9' Mr. Miller. You mean after the next day?
t
.

10 . Mr . Weave r . Yes, Friday morning.
t,

11 ; Mr. Zewe. In the core or in the building. |
i
,

12 ' Mr. Weaver.. I'm sorrv.. Forc,ive me, Jim. ,l
e.

13 i Mr. Cheney. You talked about knowing whether er not +
s_

,
,

!

14 ; che valve was cpen or closed, and tre wacer level inside che
,

15 | reacter.
I

16 Mr. Miller. Mere indications in the vessel, because in'

i ,
: ,

' i

17 ! m v. mind -- and Bill, v.eu can disac.ree from vcur excerienca '

.I !
13 Suc in mv. mind, we never imagined che core beccmine. uncovered.

;,

i
'

17 Mr. Weaver. Before.
u

!i
; ' ''

. . . . M i ' .' a. . . ~..'.=.'a- . .ic. k. . . . M.cw we a...d uy w.d .S. -"- '*0 " ----.asa --

.

.

21 in t.hese hot lec.s and the core was uncovered, and we knew chac
,

Y 4
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I -

1; in the reactor. i. /~Y i
-

t ' + ,'~''

2!. Mr. Chenev. Do vcu have a let of familiarity with other
.

- -
,
,

I
I

3 kinds of pressurized water reactors? i-<

i
!

4, Mr. Miller. Some. For instance, the submarines are

{
5, pressuri:ed water. The carriers are pressurized water. The ,

! !

6 cruisers are pressurl:ec water. i
. . .

i
1

7' Mr. Cheney. Is their design better than this one frcm !

3; the standpoint of managing this kind of prchlem? g
2

i
'

I
9 Mr. Miller. Well, number one, a submarine is like a i

i i
i i

I

10 | tenth of this thing or less. And number two, the pressuricer

11 ; is higher than the loops in = cst of the enes I know cf. , ,
,

I I

12 ' Mr. Chenev. Is that a sienificant factor? I
'

! - -
i

. [k-) h
13 Mr. Miller. To an operator, we probably would like it :

!
la hicher than the locos, c.hvsic. ally higher.

I

. .

i

15 ; Mr. Cheney. Because you' re less likely :: he able to
.

6 '
16 i ge t --

: I
t
,

17 ' Mr. Miller. If v. eu' re c.oinc. to c.et a bubble, it 's c.oinc.

I

l a ,- *e o ": e . '..". e. e .' .4 . - *. 4 .# 4 . ' s .h .i 'n a s . . I.:
.j i

.

19 Mr. Cheney. I thought that was the chect,- behind this

! cne?20
1

i

21 ' Mr. Miller. That is the theory behind this one, except

22 when vou get those candy canes higher than the pressure-:

!

". i .- a ac -- - , v- .c a. v. a u ~:e . ~..'.a. " " ' b .' s. ^ " . .i d e . ." = . r .- a. .- " _ .4 - a. .- u . . c'--
4 . . . - .. .. .

-

ID
(

'
I \
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'
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j Mr. Cheney. I would call that, then, a fundamental design
.

(n .

-- ,
i- :. law. iV- . 2i.

)
-

r

3i Mr. Miller. Su .vou asked what else I would dc. One of
.

.

I i

4 the other things is put vents in those candy canes, so you. ;
:
,

t

5 could vent it of f. And in fact, I think Duke has those vents, ,

I i,
t'

6 ! have learned subsequently. But they weren't put there fori
|

| i

that reason; they were put there for another reason. But they !
7|1

'

i.
f

3 would have heleed. t
-

i

!

; . 9 Mr. Cheney. Is that also a B&W reactor? |
,
f
-

,
,

'

10 Mr. Miller. Yes. j

l

11 , That would help us. We had no way of venting the system.
.,

: I
t

-

12 : If-we could have vented the highest point, we could have
t

1n) ! filled it up with water to that pu=p and run the c.u=es scener.
s

13 .
3v
i

1 |

; 14 Mr. Cheney. But obviously nobody thought of this when ,

,

I

I f

15 it was designed. ,
, ,

i
,

is ' Mr. Miller. Starting cut, nobody thought about us getting

17 |
to there. |i

,
.

!

18 Mr. Zewe. We have vents and everything. But that is :
i i

19 { just nanual valves operated frc= inside the containment itself. ,
;

'

20 Mr. Cheney. There's nothing you can do frc= cutside?
|

21 Mr. Zewe. That's right, there's nothing you can do frc= !
1

22 cutside it to operate it. |
i

i

23 ; Mr. Reis. Well, we've heard that a fundamental flaw .|

1

O 24 dealing with the pressuri::e:. Outlet or inlet ce=ing eff, that
v

.ves neoa,ms. inc.

25~ is se low here and you end up with a problem. :o you think '

4

i
I
.

b
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! I
ti
'

t1, just having the level indicaters in the core would take care :

- : ,

- '( mi i
*

'd 2i of that, or is that mere fundamental than you would be able ,

t

3' to get around with the level indicators in the core. i

4, Mr. Miller. I don' t mean to say not having level
,

.

1

Si indicators in the core is a design problem. The question was ;

I I
i i

6i asked, what would I have liked to have had in creer to ge:
.

,

1,

7! cut of this, and I wculd have liked to have had more instru-
I :

i

8 mentation over there the water level was. I didn't say it {
:

I

9' was really a design flaw. ,

8 i
10 ' The other o.rchlem is probablv more fundamental, if v.ou .

i.,

11 agree to this. It is a design flaw -- ! just haven't thought
i
e

12 about that. It is just something I wculd rather not say |

( 13 | without thinking en and looking at the whole system. i
.

. .

; .
1 i

Ila , Mr. Weaver. And we don't mean to have you characterize
,

i
-

|"'i
1.* *; .. . _ s .

I

16 , Mcw let me go over this again. Ycu styled the earlier

i .

17 : situation as unlucky, and then you had a burn, probably ;
| .
.

18 , triggered or pcssibly triggered by the spark when you sent
i
,

19 , the signal to open the relief valve and the burn cccurred as

!

20 y what was a good thing to have happened. So you go: lucky.

21 Mr. Miller. I said one of my censultants styled : _that
1

22 , way. Like Bill said, we didn't imagine the cire-water
!i

' i

22 ' reaction. "ad we kncwn the building had that much. hydrogen

es .

f )I -2d 4 .m. 4., w h.e .a. h..b. s h. yc, 4 %. 3 . . a. b g a .m* .s. .a.C a. b. a. .w b.. 3 .w 4 e 2 .* .4.m..b .' s. .a.,*

. .. .. i . - . - . ..
%

a.merv Mcor srs, enc. '
.

..M....G .g. n-.

|
,

1
1



r, .__
. - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

,.,
. ,

.o .1. >.
. '

.t c .s. i
.

i.

t. Mr . Weave r. Now we're dewn to where you've got a j.
/5 .,

s 1

. t,v .

2I hydrogen bubble. Would you describe just very nerally -- i,

i l
i

3, .u. . . .v. 4. 3 ., o . . .r e . ...a. . a v. e. . .e '.h. .' .7 c. . ". ". . e h. v .i .- +- a. . . " " " b .' a.f
~ . -..

,.
,

t i
i

.t ! that I think we're talking about--subsecuent to the first days,-

-

I
s

'! this first day or day and a half, new we ended up with a {5
l !
i

6 reacter c0clant system pressurized with scme hydrogen en the 'j!

t
!

7
dome of the head, not in the reactor building. The burn |

,

I .i
.

wL n cc-"~..a.# 4.. ' " . . = " u .' .' d. .' ..c. .-. u. .i. .
- o c .. e c .4.,. .w4s ~L.4la:ng,- w . ~a. ., .. . . . . . mo
. .

,.

t

9 ! Mr. Weaver. Of course it did. I keep forgetting that. !
,

i

10 > Mr. Miller. The hydrocen bubble that we're talking about '

-

11 |i is in t.ne top c:. t.ne reactor vessel.. .

i

39 .st . IAaVe". "".5 " " * - ' ' .,"..~''."''*ed 4. ''. " ". . e C ''".'. . .*. .i. . .. e . **. . .

'
. . . . . . . . . . w .

.

. $

! :

(,

13 +: .v. . *.1.4 .l .i e . . - L a . ' s r .4 m .b.e ..\ *
A.4 ;

.

.
.

{ I
'

1,1 s..cw , *w,
. .o. v.4. . = = v. s w e ". . .=. c' ~.'. 4 .. ". .v. .- : o . . h L", .' a. w .d "."..i... .

t . . . .

i
,

,
i i
,

'

15 , the reactor vessel. And by this time, we had also assembled
>
t

y. .
.# ....m C L .o # 4 ea - '-a . +.v. a .i .*. a ."., .1 .$ <'.~..CL'.''.*. C .# t e c ". . n ' %' .1 c..,..r e- . a....- -=- -

16 ;
, 1

17' to help deal with that. ,

i

I -

,
'

18 ' Mr. Weaver. Would you briefly describe, then, what v.cu
,

) *

.!

..*] .-. b. = . d .' a. ". a. hv d . o c. e ". b u"-,b l. a. .i.n "h. a. . =. .= c ', ... '.19 , did -- .. .. . .- --
, ,

. ,,
s

"O' .M . . .".4.1 l e . . " . . . "'T .# = .# .". n. e s s , ". . u' s ". .c " ' d -a. .."..$ .- :2 ...

i

'

u e . . , - n ,, a , ., .: .: , s - a n. ,y ,. ,. e. ,.....a. n. u .as.gw..:..;n.,n .: m , ..
t;
,

... 3 y--..r..
,

22 i what we did, basically, was, number One, we used the pressurizer,
t

.:
3 we ,, g e .: .wg - w , . . .: , ' 3. . . e .: k. 3 .e v. a . e .. .g .,. .?. o 1 .,. ,. 3 .wg a.....

y. .s ., . . . ...y..; m .4 ..

s
( ,

) : u. ....,,,-,,3-.,.,i..;-....-..u,,, . ....Ws A. . O.= c,. , ,..
.

, v,. . . ..... .% . . . . =; 7 . -; .

Yi:e.escoest Repo,:trs. :.ac. i.; '

, . ' $. .$ .s.h
g

b. w#% y .k , y. .. h. . C . .,F g ... .
-g ggq j

. .k
, .* . a . ...8.'. 8 3 **.8 ..y. . .

i

,

I i

t

1

I
1
r



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

195'
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i
1 -

.
i
!

.

i
i

l'1
the water and get it out in tt.e water and vent it. ;

.es ,

i(''') Mr. b'eaver. You' re sc. rav. inv inside? |
9. '!

3 Mr. Miller. In other words, if you get a pump running'

i
.|
1

.t | inside you can strip it off. It is soluble to some extent in
.

I !
,

!

3: water. And vou can, hv sc.rav.in~ in the top of that pressuriter,v. .

I

I '

6 you can strip some of it off and then vent the pressuri:'er off!

;; slowly. So then you can take it out of the system. i

I .

,

8| Mr. h'eaver. You're taking it out of the core, into the ,
,

i

9| c * a. s s "w . .* '. a. . ,.

* '
i . .

i

10 ' Mr. Miller. And into the reactor h .iding.
,

, ,
,

11 ; Mr . h'e ave r . Is this dissolved hydrczen v.ou' re taking
'

-
, e

: -

i

12 | cut of the core? ;
,

- 'l

D 13 ! Mr. Miller. You dissolve it. That's part of the design 4

I

I
la i of the system. i

.
t

I

i
-

*ou,.. 4. 'a'.'''''.#***** '' b. a. ' . a . m. ." , a .C' . .h. a . v. o uj3i .v. . gge. I y-. .. . ....w .. . . . ... e
,

i '

. . . d ^. . . a_ . . v. us .~ -a 'f .' a. . d .i * ~ ~ ~...e s o " c ." ~..' .e s o ' " ". _i , . =. 3 a . . , * - .-16 . vw . . . .

| :
17 - . ., n . .... ..

%

e

18 Mr. Miller. In other words, you take it, v. o u c. e t it in
I i

:
.

I

s o .' '' . .' .. 4 .1 ..".e w a a .- w". . 4 . .", .' s gc .i ..c. .i.r. *. ".e o. .' : e , ~..".a... v, o u19 , w - .

,
,

20 spray it in the top of this vessel. Now you' ve got it into

21 : steam space, and then you vent the steam space off, and that
,.
I

22 takes it away and puts it in the building.
:

f

.t ( w r Te a t'a. '" . .%. . C' "."..$.'a' .S .'w' a .' .1 */, 'a ". . w *. " u' w .' .#. ".)' S d
9 *)

| ;w. . . v . .6. .

I

A '- t
i

.
419 3..,. m.k. a. f . . .b. 3 . %. a. y A44.

3 J' *j ; .M. . . 4 m W. .. .. .

eral fleoorters, tec. !g'
ei

.

. ,'
s. . .-_ C . .e. 4 ..sa . m.b.e ..w- a_ . . - , . c. . . a. a .a m ..s--q hS. .t . t.

* ..r,. . . . . - - . ... --, . . . . -.;--. . . . . . .; .

1

.

h

#
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i
.

.

as the water cones back into the reacter vessel, the ;1j -space,,_s *

( )
. :

- s' _s
2 more you can absorb-from that steam space in the reacter ;

i
t

3i Vessel into the coolant and then back up to the pressuri:er. j..

I
.

o

4| Mr. Miller. And you can, by taking the water level an'd
!

5: an inventory of the system, you can calculate, because the
|

6 ! gas acts different than steam, you can calculate the size of~'

6

I

7j the gas bubble, which is what we did. And we were able to ,

I,i

3i calculate it was gone, essentially by that method. j
:

: .

ti

9; Mr..Reis. Mcw did v.ou -- if it's up here in the head cf .

..
i

10 the reactor vessel, how did you get it into this pipe?

,

11 ; Mr. Miller. We were circulating water.

12 Mr. Reis. So that was dissolving it. !

!

13 Mr. Miller. You dissolve it in the water and it goes !'
r

I I
,

'

la with the water. And as you spray, that tends to physically
|

t

15 strip it off.
.

16 Mr. Weaver. By " strip it eff" --

1

17 L Mr. Miller. It ccmes back cut of solution, like a steam ,

* <
.

!
i

13 | bubble does .
!'

l i

19 ;; Mr. Weaver. You're putting it inte sclution, you' re -

,

I
'

f

20 ' dissolving it by increasing the pressure.
.

'

21 14r. Miller. The pressure-temperature relationship.
e

.

-
. -

I
22 , Mr. Zewe. Your water, for any set of conditiens, will {

23 hold a certain amount'of hydrogen.
.

s .

)o

' v's 24 Mr. Weaver. Sure. .
-

.n w ere M x r w s. w e. ps .

25 1 Mr. Zewe. 'If I rencve sc=e cf the hydrogen ever here,
,

=

t.

'l.
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I -

|
'

i .

li when it ccmes back it can absorb more, and I'll re=cve it over
,

/" j :

kT/ 2 ! here. !
l i
;

i

3' Mr. Weaver. I understand that. I just wonder, what were.

'i

i !

4| you doing to ennance the hydrogen dissolving in the water? !
i ;

I, !.

5 Mr. Miller. *ust keep circulating and spraying. You ii

i
f

ii
. . . . . . , ,

6 xeep vent.,ng it o:..:, so new your ac:., ty or your wate.r .<eeps .
.

;
t,

!
, . .

7. removing it.
! t

i
3. Mr. Weaver. So in other words -- ;

t
i

|

9- Mr. Miller. Time. Time and venting it to the building. i

;
I,,

10 Mr. Weaver. You could not increase the dissolving.
i.'
-

.

t

li j There was nothing you could do?
;

i,.

i .

19. , .y .v. 4 1.7 . .4.. v.ou a.-a a.h.3's.ic = .' lv 1 4 ...4 * =. d k " * b.e .= " .4 .' .i .v t.. ..
. . . -

1 I
'

/~
(_)/ 13 [ of the system. |3-

.

14 ! Mr. 2 ewe. You can raise pressure and force the gas inte

i,

. . 4 . 4 * = '. .i - a. =sj .c ' s o .' ". *..i a n k. a *. *.a. . . "s u'. '.k.a. n vo u h.. = ve a .. ".v s i a a l '
.. .., -. . .

I' I
?.

'n o4: .o '.C w h. .ich. . .d .k. a. . o '..w' .i .".". a .# .7 - . o,g g o. w n.' 4-- ~.%. . ad
. o u * /C '.' .' u

iy
, o s . s. .. . e ,

|
.

-

|

w w n d.i .i c r. . S o w e b..a. .' d. a -*ess"m.e b=...w w'r..i . 5 .c. .= .i d. , a .' .' .i"., ,-
dl ', ' --

3..7 -s .
,
i i

> !

e.=.ssu.e aa.d t e... e e . m t "..-=. . . ". .d .i '. 4 r. . . s- ..".a. . . ' . = . . -l o' , a. ..h.is se~. o.# -- a
.. .

1
i .

19 | could only absorb so much of the gas, hydrogen. But you had
'

,

,

20 to keen degassinc it. i
, . - , ,

!
,

t

21 : Mr. Weaver. Ycu had to kee.c the pressure in the cere, ,

22 i because c herwise the hydrogen would have expanded.
,

4 i

'

,3 ;; .v. .y e .s . . . .%.a . : , . s .y u, wa.,. . '. 7. hv s .4 . .= ' .' v. S. .a a. y ..".a.,

.em. . ... .

,r"'%

- i. ) 21 - - . o. g s-*w*.= o * b. e. w. n. .a. w .....m .' . y . * * c ,.* .1 4 .s..'.'. * e c =w= . h. . .s. .,. .=. c . ...,s . . ; . b. 4 -9 * * * *w
; . .. s) y .. . a ..,

CtN9FCI Of 0Cr?9f 5, il*C. ,6
*

'*e **.**. "..';'A .d ". w~ a..". .# * .# . u -"y ". a- a. .# * ' .' .' ;' ' ,SC g .i .z .e. . %. ..= s. . b. .y.4 a g g .a. 4 .J e. . * , ,==j y . .. 7 .. w ., . ,

t
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i

1 because you'have oxygen in the water, and with this reacter |
;

I' ''
2! and the ga==a flux in the reacecr, by putting hydrogen in you

'I
,

J
.

3 keep that exygen dcwn. It keeps corrosien down. So you :-'
! I

s

I - I
4 normally do run this plant with some hydrogen in it. i

i
!

5 Mr. Chenev. Actually in the reactor? !
-

|
'

I
.

6| Mr. Miller. Yes. All these plants do that to maintain
i
'

,

7 lcw oxygen levels, because you see, water does disassociate
,
,

8 in this reactor. So you get hv.drogen and cx.vc.en, and .vou c.et
,

,
-

9 an excess of hvdrecen to make sure vou keec makinc water rather. .
,

t

10 than make oxygen. |
4

I

Il Mr. Weaver. New there was some problem about you were
.

i
i !

12 | putting lead up? The recombiners? j

13 Mr. Miller. We were venting this to this bic. buildinc., ',
.

|
14 plus the waste gas tanks which were accumulating some of the i

t
1

i

15 gas that we were getting had a let of hydrogen in them. And j
,
i

16 we put those into this big building. !
,

'

17 New the rchlem is, what do ycu do with the hv.drogen ine 1

i
'

38 the big building? There is a device called a hydrogen recom-

19 - biner that attaches itself to the ventilation system en that
I a

.l .
r

20 | building, and you just take air cut and put-it back in the i

21 building, and this ccmhiner takes the hydregen and burns it
!

w
~~t anc':Orms water.

I
1 (

'23 ; Mr. Neaver. But what was your prchlem in dcing tha:?
i

/~%
~ 6

( f. 24 .v. . - . w 4.=.4.C s ,.s . .w. 4 ....C a. w . . . .w 4 .w~.W.. v. w . . . - ..la v - w,- v/ - . * . . . .. . w..-.-r *...w..> s .

Qh erat RfDor tr$, lac
,

ac 4,3 w 4 = b..l y g e . . s .=.. 4 .m. w = o. A .6. g
..-y. w...w.,

L

,

-e
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|
'

I, Mr. Miller. It's got xenen in it, for instance, which
<s

k_) ,! !
;,aa . _a n a c . /,. .i ,. .z ,- ,

- -
,

I *

3! Mr. " awe. You're bringing it out to this unit, which''
|

< .

t.
4i is in the fuel handling building right next to the auxiliary ;

i

5; building. So to keep frca the increased radiation levels |
f I,

6! out here , v. ou will shield the c. icine. , the hydr gen recombiner. . ,

.
,
,

I

f,7! itself and the lines going back in, so that you won't have
I

i,

3 radiation dosage problems to the people that are cperating the '

9 unit. t
*

i.
f

10 , Mr. Weaver. The reason you've got the hydrcgen reccabiner!
I

II I here without such protection is that v.eu did not anticic. ate ,

i ,

12 ! it to be radicactive? {
s ,

s
, !

1-' Mr. Miller. It wasn' t desi:ned to be ocerated with the -

4
1

- .

i,t

14 ' building -- with that many fission products in it. ,

| !

15 | Mr. Scoville. Was the recombiner down at the time of the :
, .

i

I,'6 I 4 m. c .4 A.a. n . .w
.

i

l '

17; Mr. Miller. The design of the plant is , v. cu have so
.

.
,

i ,

IS many days to hook it up anc run it en a maximum pipe creak !

19 with one percent fue l damage. If we had higher than that ,

I

k

Of fuel damage, Wich more fisi en products in the40i amcun,

i
21 atmosphere, this shield had to go in. Tait is better technical

i

! i
33 t . . i
-i ceta a.. i

*

I
I

-
y - . . . w t. .; .. . u. . a. a .,. .z =. ~ a i . . n, . n, . .e u. , as- -

. ~ s -23 ' ve c- a. ~ . . . , , . . . , ---
. .. . .. . ...

.r |, s(s) 24 ' .... =-- . 3. c- 4....-
.. - . . . . .. ..-

,

. mee a nertm. me.os ' \

|
I

%. .s e.en. %. . .,. ya. j" .t .,1. . gyp. -. -G..t=. .s .e . ..%. 4 . q .%. .n .4- 4.- . ere .;-aA.'.w4 . .w.g" . .
. . . ,

|

1

i |

3
*

- _ -.w. . - - - ,



r L/
-

.

. e
200* ' '

a 20
i .

>

l
I

li done-right away. You can plan for this. i<~
( 4

, 6

'

2L Mr. Thurber. Ceuld I ask one question? Had you kncwn,
,

,

3[ for example, from all these indica icas in that spike -- let's
>

d assume that there was hyd* ogen present. Ecw would that have

3 affected your notification to the state or to any ccndition
i

I

6 ', relative to the emer:enci'?,

t

. i.
'' Mr. Miller. If we wculd have known that the hydrogen

f
i

3' in the building, if I had known I had a lot of it? i
.

I

I9, .u. .. . m. . .u w_e v. e s .w
.

1
- s'

1

30 Mr. Miller. It would have prcbably caused me to seek a '

i i
1

II lot more senior technical advice as to what to do with it.
i

12 4 Mr. Thurber. If vou knew -- in other words, what I'm !

(~ ,

\

I3 | saying is, if you had real positive indications of hydrogen,
i
i

Id . would you have gene to the state of ficials in some sort of ,

i

i

IS ' an alert situation and say to them that, we new believe that i.

II5 we have this, and let them make some 3'udgment?
i

,g,
i Mr. Miller. If I had known we had hydrocen in the' '

- ,

I I
t

| building, then I might have, frem my standpoint, made a dif- |13
I

II9 ferent recommendanica on evacuatien, for instance, if I had
.

-

1

d ; kncwn all that. But I would have told the state pecple what ;*0
,

i

21 I was dealing with, that I had hydrogen in the building, also..

i

)
I would have, additionally, if I had the S&W guy there,

'3'- ' .

i
4

23' I would have asked 3&W to give .e scme idea of the percentage

p)
s ,.. 4..4..on _-. u..w. . . w - ,., , a. .,. 3 . , . w... . .. 4 .,. ; ,

4 w w 4,24 ., ~ , .'- -

.. .
. w . .. . . . . . ..g. .w yw..;y

2.ag.F?cgrat 4 toortgrt, Isc, , s

SC
O w "...*. "w w" # v Ca.d . "j '.* s .'w' .~. d * * ~ ~. w' .". 4 'ei". . w" w . ". . w$#. ~. .#
~~ - '

-- * ~. w^" e .* .* *..~.~. a "3
www.J wm ,y

q
.

I

- ._ . _ _ - _ - . , .
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B

ji had sc e hydrogen in the building, that doesn't tell you enough.
em i ,

'

( / I

2 ! What c. ercentac.e have I c.ot? Is it 4 percent? 8? 18? That''
,

!
,

3 would tell a guy who kncws scrething about hydregen what the-

i
! -

!I '

4 probability of explosion was.
i

'
i

i
t

5! And if somebcdy had just said they had some hydrogen, theni
! I

I .

6; the next question would have been to seek =cre technical j i

) i

I

7| advice. If we'd had a lot of hydregen, then I would have
i t

>
! 'cerscnally said we should evacuate around the area.3, 1- -

| |

9! Mr. Thurber. Are there any specs on that? I

i

! Mr. Miller. On hydrogen in the building?10
!

11 , Mr. Thurber. Yes.
! ,

' i

12 ' Mr. Zewe. There is an explosive range for hydrogen and .

Irm
'

13 air. Hydrogen and air, from 4 percent up to about 94 percent, ;-

,

'
14 - is explosive range. If v.ou c.et curer than that, above

!..

I

15 94 percent, hydrogen wcn't burn lower than that, there isn't :,

I
| '
I

16 - enough oxygen. j
I

17 Mr. Miller. To my knowledge there's not a hydregen

!
18 specification for the building. This plant, design for a

1

19 loss of coolant accident, you would expect sc=e hydrogen. It
.

' ;
'

20 is a long-term thing, though, and that is why the reccchiner
.

i ..

21 } is there, to get it out.1

1
.

22 |' Mr. Thurber. That's based on LC LOCA? !
i

i.

23 )i
Mr. Miller. Right. |

i

i 7'i :

\_/ 24 ' Mr. Thurber. That's not what we have here. Of ccurse,

Wen a,coners. inc.

25 | we don't have a lo: cf things. .

i

f
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1, Mr. Miller. I don't have a specifica:icn Ocvering it.
: (, |'

2 But if I had had it, I would have used it.i

!,

1
, 3i Mr. Thurber. You would have had to make an independant

4

4 judgment? |
- -

.

5 Mr. Miller. I would have made an independen: judgment
,

:
i

6 myself. But I was talking to enough groups tha: : would also

7 listen to a lot of people.
,
,
,

3, Mr. Cheney. Do you have any idea wha: the capacity of
'

.,

!

'
9 the containment vessel would be in terms of containing, withou

.

10 - significant leakage, a hv.drogen exolosion? !
i,

.
,

11 ! Mr. Miller. The containment buildine would have contained
i i

t

12 ; all the hydrogen we could make. j
.

(~?
13 |-

.

Mr. Cheney. In terms of explosion?'

14 Mr. Zewe. It depends en what the pressure would be frcm
.

I

!
15 the ex:losion. i-

I
a

16 | Mr. Cheney. Do you have any idea what the stress factors
I

! i

17' are en the containment vessel? ;

t
I
i

18 . Mr. Miller. I knew the centainment is designed for an
I !

19 e a rth~%uake . I know it's designed for a 707 ~.cing sc many. miles4

I
20 an hour hitting it. I know all that. I knew it's go: fcur

i
.

.

t

i

21 | fcct of Ocncrete. But I don't know about the explo.icn. ,

22 . Mr. Iowe. I guess they could o.r:bablv. calculate what. .
, s

.; i

. I

23 percentage hydrcgen.

n/s_ 22 , Mr. Miller. I don't believe that calcula:icn's been
..~e w eru usenen.c<e..

'

25 , made. I could *ce wrong. I d ust don': believe ee havc =adea
4

1

t

-- - . . . . , ,. .
-
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k

1| that assumption in calculations tha: : re= ember in the analysis.() i |

2 !i We could find that cc:. Su I'm not the guy to ask that j

,I
i

'

3| question. i'

.
i

I

4 Mr. Zewe. We did not realize we had it until after we

I
S had burned it. So then, since we didn't add any T. ore to it --

,

-l
6i Mr. Miller. If we had to have hydrcgen anywhere in the ;

I

7! system, I'd rather have it in that big building.
i
.

3' Mr. Cheney. That's understccd. But it seems to me that ;

i I

9' one of the risks in this particular accident--obviousiv., the |
2

10 |-containment vessel werked and there was no crablem. There
!

-

t
i

11 ! would have been if there had been a breach en the containmant ;

t
,

I

12 : vessel.
[~ |s

13 ' Mr. Miller. That's true.

14 Mr. Cheney. If you had any kind of a breach at all,

15 , given the levels of radioactivity that have been measured
!

I

16 | internally, they cbviously would have been very sericus, and i

I
,

17i it strikes me that the mest serious peint in terms of potential,

13 leaks was that point at which there was the hydrcgen explosien. '
i,

i
4

'

17 | That's the only time we came re=ctely even close, conceivably, ,

i i

20 h to breaching the containment vessel. ;

i

!, :

- 21. Mr. Miller. If you had to pick a peint where ycu came |
1 1

i <

22 . the closes:, not arguing what "close" means, that's true.
'

! 1

? e

i

23 Mr. Weaver. a: =e ask vou this. Can vou see the flac?
'i

- !- - -

(~\ \

N- 24 j Tha:'s the Rayburn House Office Sutiding across the way. Can
d>ue:s nexne,,. t.,e ; ,

I
25 ; ycu set the flag on it? ::'s right in the middle over there

&

,

I
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1| Mr. Miller. I can't see.the flag. 3
c

-('') i
'

2 i Mr. Weaver. Well, it's right upthere. I watch it
I

;,

3 frequentiv. and I love it very much. ,!, .

. I

i

4: But during this pericd of time -- Friday, Saturday, !
1

i
3: Sunday -- my o#fice is right up there. We watched that flag :

6: constantly to see which way the wind was blowing.
:

It

i

7| And I want to ask you this: Knowing everything you know, .

.
i i

ai and suppose you had been -- you knew everything, but you're ;
-,

' !

9' not on this job. Ycu're not involved with Three Mile Island,
f

! i
'

10 okay. But you are this kncwledgeable, very knowledgeable,
1

Il i highly trained person. Would you have been as concerned? And
,

!

12 , your information is coming from the newspaper. The hydregen

(' ! i

I bubble is in there and all. |-\ 13
,

i
14 Wculd 'cu have watched that flag? -

1

i
l i

15 , Mr. Miller. I don't knew the answer ec that. I just !
l i
,

15 ' don't know the answer. I can tell you this. I have a daughter
! -

ii

17, that lives ten minutes away frca that plant and I never moved
^

,

I

la her. ;

19 Mr. Scheimann. My family also lives within 15 miles cf
;

*
I

- 20 - the planu and I never moved them. ,

.

, ,

21 ! Mr. Weaver. Of course, you would have never left the

22 | plant yourself.
!
-

,

i

23 ' Mr. Miller. But I certainly would not hurt my daughter.
jm
s-) 24 , That's the-best way I can describe it. If I thought there: l

h trill Eeoor:ees, Inc.
. .

25 ~ was danger, then I certainly would have. If I had, in my cwn
t
a

1

1
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i

1
mind, from what I have been trained and kncwn, if I had been ;

(~1 :

2|
sitting where you were -- my parents were callinc me trving'''

I

3! to find ne because of the kind of things that were printed in
.

'

-

I

i
'

4! the newspaper. I was inside, ccmmunicating what ! thought was
i
'

5! accurate information. But none of it get out.

|
6! Mr. Weaver. But you said yourself -- ,

I
i

'! ,

7 Mr. Cheney. None of it got cut through the press? j
8

:

Mr. Miller. The context that I read days la:er disap-
3

t.,
,

. .

t9! pointed me.
I -

10 = Mr. Weaver. Well, there's no question about it that I
,

:

i. ~

11 |
it is an imperfect system. It's hard to make judgments en !

i

4

12 i that.
;

(<~
i13 But you said a little while ago that if you had known'

14 :
that there had been hydrogen in the containment, that you

,

I
i

would be more concerned.15 ;|

16 ! Mr. Miller. That's right. It would have been another
>

,

'

I
17 , problem that day which would have had to have been assessed

.

I
.

18 ! and had-to have been dealt with, and I woul nave cealt with

19 , it. |
!

I
-

20 - By 2:00 in the afterncen ~ had the ability ec talk to
I

!

i
21 : people in Lynchburg or anywhere else, and I would have been

f
,

,

p. ! .a.<y .w- ~w . u. a. .,. .n
..

i
.

23 ! Mr. Weaver. Now, the danger cf the hydrogen in the core,
i

-

_ a.:s__ c .a ..n ~a__.w.,.- .w -',_) 24 .t . . u. . a. .a..,.-...- - .,, w a s . u.. , .. ;. , u. , . - ,
-. .

. -

\/vM+fC9f at AfCC,'9tl, Inc. .

4- . 4. 3 ~- ""*
-

ye.z..s.4 . u. a . m - e. ,. s
-

- 4*... a c g.. s v- a..u. s . -m- u . u. .M. .
.. . . . .,-us.. . .la... .. w-,

.
.

.

'
.

h
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1| danger?-s

, '

Mr. Miller. If you had depressurized the system at that2!,
I

3| time, if you had dropped the pressure, then it would have i*

,

4 ex=.anded and possibly put a gas bubble over the core. And .
.

I
,

5i again, you would have had -- you see, it's still making heatt -

I t

I I

6; and you would not have been taking the heat away. The core
t

.

.

u .

.

7i would have heated uo ac.ain.
-

i

.
;
t
6

3 Mr. Weaver. New how about an explosien in the reacter
!
t

9 vessel? .

1

1

10 Mr. Miller. I never detected that that was a serious

11 concern, personally. I didn't knew how it was going to
I

12 . initiate. I heard discussions. I think we were more concerned
,r , -.( i

13 frca dec.ressuri:ation and uncoverin~ standpoint. !,v
t

'
14 Mr. Weaver. What would.an explosion have dcne to the

4

t.

I t

15 core; do you have any idea?
'

-

i
4

-

0=

i

16 , Mr. Miller. Well, I don't know where we're going to ge:
1

i

17 | the explosien internall.v. We have no ox"1 gen. If ycu want to
-i

18 ! go in and put a henb in there and explode it, yes, that is a
,

1

|

:19 ' concern. But that is the context.

20 * Mr. Weaver. I'm talking abou: the hydrogen in there.
, ,

I

'

:- I
21 ., .v. _ . .u. _t _, , a . . . .u. ,. .- ..c._- . c., ..u. ,_ u. 2 o c. a. .. g,g _u..,_.

_ . _. . . - - . -. ,
, .

22 ; would ex=and and uncover the core a:ain, net an expl:sive
1

,3 . w...-..., . s. e .- . _. e_ .
2,.. .v,1..-ow ..e c .3a . - . . . . 4. .q ,.: , , . _

.-- a ..-- . _ ....
- ... .. .. m. . ..

.r~
.,

- . .= %. .= - d ...e , 2 . . d ~.". . a w = .". =. - . . . . a. v. . - _ #_ . ' . = -.' 24 , k..ew _4 . .< +- u ' d - . ..z .

n.cnerts Rexrters. mc. ' ,

SC C. w_ ..-- 6 ...

.

.



-

P'y

- 2. . . 207. 4 i
i ,

,

e, I'
'

l'
1 Mr. Weaver. Well, if you were not afraid of an explosion,

.

f_
t i

|
-

x ,

why didn' t you burn it cut?2| 5

,
i

.

3| Mr. Miller. Ycu can't. Ycu've get :c have oxygen. i
,

I
'

4i Another thing. You can get it cut of the reacter system1
,

I'I

5, by taking gas out of the reacter system. It's something we1 ,

i
! 6

6, do, we knew how to do. Ne do that in operations. I just
i

7' told v.ou we o.ut hydroc.en in. When we take a .clant down fori
i
,.

; i

[8) maintenance, we do take the gas out of it normally. So that
.

I 6

9' is not an abnormal operator action. So we knew we could i
i
i

t

10 , degas it. Our concern was to do that wi:hout depressurizing,
.

|
. .,

11 ! so it did not uncover. ,

i
.

12 Mr. Cheney. Who did you talk to in terms of making the
{w :

%- 13 ' decision as to whether or not to recc= mend an evacuation? i
i

!

14 , Was that strictly your own decision? |
'
-.

15 - Mr. Miller. Durine. the day of the 28th, after the nic.ht.

i,
,

,

I16 , of the 28th, I had a pretty senior management structure that
I <

17 ! had taken effect. In other words, the vice presidents of two
,

,
,

18 of cur companiss were helping me er had taken charge of the .I
.
.

19 ! cverall operation. -

4
1

it
.

20 They had taken control of the ultimate decisionmaking .
:

! ,

21 frca =e by that night. That day I dealt with my health'

1
1

22 I physics guy, who was ccordinating all of the off-site teams.
i

I And he was usinc the Environmental Protection A:ency guidelinesi23 !
i

p ). ,
.

-

se
. . . .

c.lan c.ur.. lines, wnsen gave you act; n.,
,d anc :ne emergencv.. .

. s', -
w.wa %n ,i; i . .

25 ; levels at certain readings, to take action. You go indcors,; .

:

i

i ;*

1
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,

i

l', vou stoc. eating fcod, this tv.o.e of thing. i
.,,

t

(_) 2]| He was dealing with the state radiological health pecple
..

!
:

3 direct, Zuruski -- I don't knew the titles -- and Rally, |
'

,

|I Margaret Rally, who we deal with normally en this type of4 ! ,
iI .

S. thing. And then we would say we did not recommend an evacua-I
.

1

i,

6; tion, and then chev. would concur with that decision. :
.

't,

I
71 Mr. Chenev.. And v.our decision nct to reccmmend an !

i
i'
4

1

3; evacuation, is that a judgment call er is that based upon
'

i
4,

9- .crecedures that are sc.elled out?i '
'

!

10 i Mr. Miller. It's based upon procedures that are spelled
*

f

I i

II | out, plus judgment. ;
i,

12 '. Mr. Cheney. You get a certain numerical reading? |

|
13' Mr. Miller. If I get SR whole body projected dose, then ,

!
f
E

I4 I'm told to evacuate. If I ge: .5, I tell people tc co
'

t

15 indcors. Su that's my reccmmendation to the state. It is |
i,

16 their responsibility to decide that. |,
i

.

17 1 Mr. Cheney. They decide whether or not to evacuane? ;

I ,

' '

13 Mr. Miller. That's their decision. It's their decisien ,
I

i !
,

19 j as to whether or not thev. =cve c.ecc.le. I'm sue..cosed to S-ive ,
I t

i

20 : them all the information I can and make a reccmmendation.
,

,

!

21 | Mr. Cheney. But your reccmmendation is almost au cmatic?
!

22 Mr. Miller. It's based en action levels in the guide. |

|

* 4,, a .- ~. 4 s " a a- =. A. ,. : c . w'. . .= . 7 k. . . %- ~. ' . e e ' .= ~. ~.
-

23 3 t. . . . . . .,.A-...... y . .. .a
.n . . .

-/^N .

. m.a.m .4 - n. .. 4 . c m'o.c. 'o.e. . .- . n .4. V.
*

2 .'~ .4 . o.
,

-dc.4 . sc .??yo -m. .. 4 . . . ...e ..s.s, , :. .y -3w. . .;
:3D 8ectf ai Recor trt,1"C.1

e v o. - = ' "; ~vC-ee25 ;.I - .' . ~ . o 3 =. .4-
. .e . .s e ". " a... - =. .i . . . ' . = . . ' . = . . . . a.' sa v 3r.. .

1

I

i

L.
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1 quickly. So that is the judgr.ent, if ycu call it that. |
,

m I :

) 2 !, The other c. art says that I have done these off-site is-
I

I !

3: survevs that -ive me :his level of radiation. The Environmentar3.
1 i

f

! '
-4 Protection Ac.e.Sev sav.s that if vou're going to get beyond 5R. .

S' or 25R thyroid, you do this, and that is the basis of moving
,

:
,

6' people.
t

-7 | Mr. Cheney. And you never came close to that?
I

|
3, Mr. Miller. We never came anywhere near that. We were

i
,

9! a thousandth of that.
,

',

10 ! Mr. Chenev. What was vcur reaction when the Governcr -

I
, e

: .

11 made the decisien to evacuate children and pregnant mothers? ;
If

i

12 ' Mr. Miller. That was not made on the 28th.
!

!
-

!' .< x i

t 13 ' Mr. Chenev. I know. That was much later.'

., V I
-

14 Were you involved in that at all?
,

i
t

15 , Mr. Miller. I thought it was precautionary, and it was
'
|

16 ' a personal decision on his part. He's the Governor of the ;

.i
'

17' state and he's get different concerns than I do. I did not
'

I

!.

18 ; think it was necessary. But he lives in a different world. !
i |
; .
,

19 Like I told him, I did not acve my daughter and !_wouldn't:
j!

t

20 , move ner.
-

.

21 !, Mr. Chenev. How cid is she? |.,

'
i ,

,, ! .3. . 9.37 . .on.. ,

. . , . --. ,
i
I
.

23 | Mr. Scoville. This gces back to the issue of the hydrogen
!,

.

.M g g M 6 4. .W.A..P..A.., n --ww_O. ..M4 M. .M.w - .M. N $. .W , #. 4. O. O Mg. M
- o-.$_ 3n- 6-a..M 4 S --wjye

4t /
m C cl Recor*ers, Inc.

..t
.'s.''.'."."g.". *** " =' a* 4 .#.^.*-**- a** ". .c " a - *- # " " 'M. ' C# C .' _' *.~; m" V s . *. .*.. . *** *

-- ..** ;w.6 - . . ,
.

" ,
b

! .

.

.



,3,a - ,

. . , JV a. * U ,
|

-
i
.

w -,,ww,.t ce n .4n you.. ,.4..s- 2,,3 a.4 , . . . e 4. .,,. e _ ., = 4 , , 0 .: . w. u, .. --~~... . . . - . . .j . . . . .

i .' over the weekend, Saturday and Sunday, were you aware cf,

3 discussions that oxv.c.en was being produced hv radicalv. sis?
'

.

i
' t

'

.a.i .s,41.1e. -".e o wa s d .i .e c u s a .4 r. .. . ". . a .- a. c o "- ' " o s e 4 '- ' "e - -:. .. .. ..
,I
'

i.

5 be production of oxygen, that's right.
.

.

6; Mr. Scoville. Did you believe it?
?

,

,; Mr. Miller. There were an awful lot of technical people
/

I
c p. s. . ,. 3.4 ... at * ' . 4 s . 4 .~. . . , a..d ~.".a..-a. w = s .=. 2 ... ^- .- v.o"ay . . a 's. - . . --a i

. .. . . .

3
,

i
' decisions and deciding which data and which assumptions were

9
.

10 , ccing to be taken as the ones to go on. It was hard to decide'
.

-

i

11 : bacause o# 'ke ""~'e o' a a-"-c'-4^"-s ". e .- o- - e -" dacidi-~ ia- 4-
.' - - -. . - a

.
- -- - --"=

,
,

1,6 O.u . .a 4,.
|

'
1; 33 Mr. Weaver. Let's stop for a moment and go off the

,

14 : eca d- ----

1
I
'

15 . (,4=c"ss4 n o## -"a -aco-d--)- -- - --- --
.

,
-

.
i

16 , Mr. Miller. When vou cet bevond the 28th and star: I!
..

i
.

'

'a'ki c. abo"' 'be n"-"e o# c = ' c u ' a ~. _4 .. =- " a. .i . . 3 ..=da. c cae-b
- - " - " - - - . . _

~

l. .
e

i
'

i

13 Various thinas, there were so man.y .recple makine, them that
'

s i

|
i i

19 , I wasn't aware of all of them. And I was an in-clant c. u v at. .

i

!

*ba' ~-4 e* a"-d m.v ci 4'- *- =- ~ e " ' ' - "" a- --==- ou =-"^---- = ' ^ ~ ~ ' -~-"' A"

20 ' -- " ---" -" '
.

' - - "

i , . . ,

21 maxe a Jucg=ent.
,

1

-, Mr. Weaver. We're taking them all.
6 4> g

'
i
:
'

C o V . _1 _i . . 3..eSa. . . . a. yo- o. y ,.u, = 4 'a.a s. j4 3 . 4 :.w.s.e . . c - .
.

, ..

23 .. .. 3 .- .

w;.. e.qw.o. ,..fr,. .go. g go,4A4 c . ,w a w - - ,C o A.. g. .. .m. .a .' .1y ....s. . . . , , , ,

.; 46..w.. f.s w. f.g. ;ww. --..
,

N-tw. al EtCorters if c.

f - e ., a. .-a - s *-. . .a .J
44

a w .4 4 1. g ~ -
2. .*- o. ..2..* y . .a = c. 4 * * .- s - yvw .a n. u. ' 4-, a,-a . == i . smg ......~u 4-u . . .s,- y . w ;wg, .,

! v
i

!

,

.5

<*



__

.0 3T l'
z''

|
* i

}
y..,

,

1| the bubble. Was the fact that it was contemplated by some that i

,w- j. '

(_) 2: oxv.c.en was being p::duced and the bubble micht excicde a !
'

- -

:
I 1

1 f
t

3- significant factor in making the determination as to what i
.

i
1 e

1
8

procedure ycu were going to follow? !
-

4|
5 ! Mr. Miller. No. You would take gas out with the same

1

6, crocedure, take it out usine. that system the way Bill and I..

! t

7! describe'd. |
| :

,

3; Mr. Scoville. To your.kncwledge -- and I understand ycu
!

may not know this -- was the theory of producing something
,

'

9,
|

, ,

y) ! that Me: Ed came up with or did it come from the NRC?
'

i
11 Mr. Miller. I don't believe it came f rc= either. I think

i

12 | it'came from a separate censultant that they both had talked :
'

I
., ,

() ! to perscnally, possibly an expert en hydrogen and cxygen. f13

14 Mr. Scoville. Thank you.

15 , Mr. Mevers. Were .vcu concerned that water in the.

I
16 containmen: or the fact that sodium hydroxide had been sprayed

,

i
:

'

17 might have caused equipment -- cr degradation cf ecuipment, of
,

t

i

is instruments, such that you mighu lose con rcl at some point? |
r

i :
.

,

19 ! Mr. Miller. No. The reason for that would be that we |
. .

t :
.

I! . . .. . . . . .

were. designed to pump tnat wnc.,e tank . nto One cut ctng. .,

.

!

j Mr. Mevers. Pump the tank into --'
i4 -

1 'I
i, 1.

22 Mr. Miller. If you had a less, a LCCA, a less of ecolan: ~
l

. .

, , ' accident, the whole 500,000-gallon tank c.ces in the building. |
.. ,

!

' '(~T. You ha te a safety tank en the curside of the building with
.

24
~

:.%. eraorms. ir c. '
.......- x ... 4. .- g...- .. . . .

3 :. w3... , : - , . ..

. . . . . , . . ,,0 ,., ... .w ..w 6. .v . ,.. . w..g w .
i

e

I..

I

i

f
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|
-

| | l
'

11 down, keep the core cool. Ye would pump 500,000 gallons of :
; ;

--w i

(_f i
2L water right into the building.

,
.

l''
4

I
,

'3' Mr. Meyers. But with th- water going into the centain- '

'
I

~ *

4 ment, would that cause disruptica of the *.80 volt pcwer supply

5| or.cause equipment failures or whatever?

6 Mr. Millcr. You would have had enough instrumentation
,

I

7|
left to cperate what you needed to at that point.

,

'

I

3, Mr. Meyers. So you were nc* ----arned that the conditions,
I

l
9i in the containment, whether by rising water levels or the fact ,

10 that sodium hydroxide .- the fact of radiation or temperature
i

11 . or whatever, might cause loss of instruments or equipment?
r

12 i Mr. Miller. If I had to cick, we could have lost o.res-
,

|N/ 13 i surizer level and steam generater level, which would have
1 s

14 complicated the operation for us.

i
15 ' Mr. Meyers. That is one reason why I think some neocle i

'

. . \

l
'

I
16 i were concerned, if you lost control of that equipment inside,

i

17 i that then you would know less of what was going on and you -

t,

18 ! wouldn't be able to --
i
!
4

19 ; Mr. Miller. That's true. At the time, during the day
.

i,

!i
i !

20 ; on the 28th, thouc.h, we had oniv .cumped 20 feet of that tank. ,

.t,

21 ! into the buildinc, and we didn't feel we were at a level -- I i i

j
- .

I
-t i

22 ' didn't feel where we were at a level where we were going to |
. , 1

! i |

23 cover these inst::ments vet en the 29th. ;
,

; \-
!.

.c
c( ) 24 subsequent tc that, we had small leakages which accumula:e

:.%_,3 a.=nm. ine. ,,

tyf cver hours and men:hs : the pein: where the bu1_,:..ing nad
.

ui ;

.
!

,

l.. i

I
.
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more and more water in it, and then the concern became a 10: j;
tr~w(-) more of a concern, because we now were controlling the thing j

2 :
l

4

I

3 - or reading those instruments, and we were locking at backup j

4 ways of telling what those levels were.
|

5
On the 28th,'though, we had not put enough water in where!

1

6{
I'had that concern that day.

!

! Mr. Meyers. Did you know where the aquipment was, so
7|

that at what level the wate. mic.ht be where it would startg, ,

,

I

9' to interruct certain things?
-i

;

! Mr. Miller. Yes.10
1
i

11 i Mr. Cheney. One other question, if I might. When we ;
I
i

12 ; toured the facility -- I gather it was last Monday -- we were

O's) 13 told, I believe, as I recall, that one of the condensate pumps
!

!

14 tripped and that that started the whole sequence of events, j

:

15 ; Mr. Miller. I don't know that we have determined that. !
,

i
16 , I don't think we have determined the source.

|
I

17' Mr. Cheney. What the initiating trip was?

13 Mr. Miller. That's right. I knew the feed systam stopped!
'l

! !

19 : pumpf.ng water. We know that the main feed pu.nps both tripped. ! |
I

|
.

' I

20 Mr. Weaver. What you' re saying is scmething there may !
f

t
i

21 ! have tripped before that?
!
! i

22 , Mr. Miller. Or a valve. !'
e

!

23 ; Mr. " ewe. Scmething resulted in that condensate pump | I
.

. .
4'i ++ %

( 24]
caus ng :: to trip. i

Avae),:s eeconm. ice. ,i
'

25 1 20 . Cheney. What was suggested c us was the pcssibility
i
!', t

'

l,

_.
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! !

! i

1i of sc=e kind of a break in the ccwer sucolv.. i..' . ..

..m ,

r e s I
. .

kJ I Mr. Zewe. That isn't true, o mv knowledce.
'

2
!!

! t

-< ~ 3: Mr. Miller. Remem er, : rem the clant desien stand:oint,
. ,

, -

I 1
i

4 i this equipment is in the non-nuclear portion of the plant. '

i.

5 It dces not have the quality assurance because it is not
i
i

6: safety-related.
,
,

,

I |

7| We know we lost the feed system, and the plant should ;

I,

i !

a; have been able to handle that frcm a reacecr standpcint. A
,

i e
l

'

.

9 ! don't think the cc=pany has cone back and decided what the .

t 1
- -

! l
; . . . . .

10 . really initiating point was.
,i
|

11 ' Mr. Cheney. So in v.our mind, we really don't knew that? '
;.

j , ,

'
i

12 i Mr. Miller. That's right. '

i i
ifs

(_) 13 Mr. Zewe. They are still locking today at it. They are '

14 . still trying to gather information and postulate just why :
t,

! i
,

15 | .that condensate pump tripped and what the =cter failure was
I

i

16 : ' h a . .i .n.4 '. 4 a ' a. d. .i ' i.. ..
;

17 Mr. Weaver. As to Henry's last question about the possi-
.

!. !

la bility of instrumentation being eroded by the varicus chemicals,
!
.

19 we read in the_ paper that days before you were supposed to get
i ,

!
'

20 ; into the final cold shutdcwn, that the last ins trument failed.

21 That was the quote in the newspaper.i i

f
I '

22 j Mr. Miller. On the day of the incident, like I told ycu,
,

#

23 : that was not a concern. 'n the follcwing days, we had a '

i

O) 24 ' le"el in this pressuri er. We had a level in there and we(
'

,,

.:e erd Reporters. It c. '

,

M, y g =. ~.o. A ~.O > 1. a. e .a .T a. y a. .i .a . . ~..%.a. .w s. , %.a.cw Gw wwwtA. .V.a a. ~y .c e. a. .n ..tan-a ..mv ~~n ,
y ;wew . e .. w

E

.

,
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1

-1 en top and maintain pressure, j

. , 1, 'T'') ' :

2 I The level instrument that says how high the level is in *

i t
I +

!
3 there, they failed one at a time, and we eventually had the j<

'~

4 1ast one fail.

5 Mr. Weaver. Why did they fail? !

6i Mr. Miller. Thev failed because of either radiation or
r !

-

i
i

7 liquid level in the building. They are down in the basement. !

3 But we had anticipated that could occur and we had made

9i evaluations of what we would do with the system. We had alter ,
i

i

10 nate ways of locking at that level other than the direct j

11 reading.j .,

!

i

12 ; Mr. Weaver. But it does brin 7 out what F.enrv. said.. .
i3

<

13 Instruments did fail because of it.
!
;.

14 Mr.~ Miller. But we by that time had devised backup ways, i

|
15 4 and also, we could have taken that vessel solid again and

i

16 etill maintained the coolant.

J.17 So the concern was that, okay, we're going to have to -- |
|

la j it's going to be a little harder to operate. ;
,

i
.

I

19 | Mr. Mevers. But if .you had ke=.t it solid, would v.ou have
'

.

i
I
: i

20 ! continued -- se that peint, would you have continued to- pump?
:

:
-

21 ! Mr. Miller. We might have. We mi-ht have shuu it off5i
, .
I }

'22 j and used natural circulation. Natural circulation probably I
i
,

22 | would have been better because tha: is one more piace of i

e
'

s

'

s_)' '24 ecui =ent. The pump could have failed, ::c, and then y:u
c.b. e.es m.oormi, sc.

.

25 wculd have-had.cc hava used natural-circulation. '

I
i

i
I I

i

e
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,

,

I1, Mr. Weaver. Gentle.r.en, : want Oc thank you very, very ;

i

2, much. ,

!'
1

.

3' Mr. Cheney. : 's been very, very helpful.
'

,

I
'

-7 4| (Whereupen, at 3:55 p.m., the hearing was adjourned.) t
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