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Iabl _P _R _O _C _E _E _D _I _N _G _S

2| DR. CARBON: The meeting will now come to order.
i

3 This is a special meeting of the Advisory Committee
r" |

4 on Reactor Safeguards to further consider the events surround- |
!c

. ing the reactor accident at Three Mile Island Nuclear Station.'
,

I
6 The Committee will discuss this matter with the NRC Staff of !

7 the Nuclear Regulatory Commission.
|

8 This meeting is being conducted in accordance with
I

9| the provisions of the Federal Advisory Committee Act and the
i

10 '
Government in the Sunshine Act. Mr. Raymond Fraley is the

11
designated Federal Employee for this portion of the meeting.

'12
A transcript of portions of this meeting will be

|
1

I3 '

kept and it is requested that each speaker first identify him-
u

14
, self and speak with sufficient clarity and volume so that he

.

t

IS Ii can be readily heard.

16
I now call on the Nuclear Regu atory Staff for our

,

I7
initial session, and call on Mr. Roger Mattson.

'

I
18

DR. OKRENT: Could I ask one question? Do you have

19 I
any public participation? Have we any requests?

20 1
i DR. CARBON: None.
'
t

21 ' -

DR. OKRENT: The reason I asked is Sunday in the
,, t

( " j! Los Anceles Times there was an advertisement of the Union of
.i

'3"
Concerned Scientists which spoke concerning five nuclear reactors.]

'

1

I
} 'A

3

eral RecorTers, tric.] All of these plante have nuclear reactors and equipment designed
~ 'S L'

1 by the firm of Babcock and Wilcox, the firm that designed the
'

,

b"W w-y
3

. . . -
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5

I^ eb2 Three Mile Island Plant. "Will they then contain the same basic

2 I
design flaws and have the safety conditions that led *w the i

'
i*;e i

j near tragedy at Three Mile Island," et cetera. ~

n i !
i4

-

Then in California there was some kind of a hearing '

I
5 '

of one of the lecislative committees, and Mr. Pollard of the

0 Union of Concerned Scientists testified, and according to the

'7
newspapers stated, for example, that "If I had been the operator,

8 I
*

I would have shut them off," end of quote, meaning the pumps
,

9
and so forth.

10 i
I thought, at least from my own point of view, I

11
would be interested in understanding in detail what is behind

i

12 i
these statements so that I would have a better picture, maybe

13

-

a chance to ask questions, as to why these opinions were held

"
so I could see whether there was some basis that we were not

15 aware of, and so forth.

16
Is there any way that we would be able to get a

17
technical discussion on this?

18
DR. CARBON: I should think we could ask them to

19 1
; come and meet with us.

20 i
! DR. OKRENT: I believe t. hey're located in Washington.
I

21 |q I mean, among other things, I for one would like to understand
,, t

( " ] what they judge to be the risk for the exising situation, how
23 d

j! they quantify it, how this ccmpares with other similar things

24 ) in other similar technologier , and so forth., ,,g_,,,,,

'S ;f
'

So for me at least it would be useful if I had a
!

Y, 0.c-O"2i 4 -
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6

I7 b3 chance to explore this with them.
|
.

2 !

DR. CARBON: I would think, if the other members arei
l i

3 i
! agreeable, we'll simply ask them to come, perhaps at our May ;

I |# meeting if this seems reasonable. '

|
5 Let's move on then, and let me call on Mr. Mattson. |

i
6

-

MR. MATTSON: Mr. Chairman, I would like to spend a |
' few minutes at -he start to describe who is going to be speak- |

1

8 ing to what portion of the problem here today. !

9
j For one thing, because we have a number of people

10 !
still at the site, some of the folks that you'll hear from

11
today are wearing somewhat different hats than they usually

12
wear when they're dcwn here speaking to you, and for that

x. reason I think iu would be" good to go through the various roles

14
that are being played in a mangerial sense, and then the scope

15 |lof the various presentations that you'll hear.
16

Steve Varga will speak to you first this morning

17 1
about what we call the i= mediate or on-going actions connected,

i
18 :

with the bulletins to the other operating B&W plants. The scopeI

I

19 t
| of his work, and the people who are reporting to him at this
|

*0'
! juncture is rather narrow. And let me state that scope if I

'

,

i

21 || can.
u

( It's the immediate, on-going work involved with the
1

23 h
' bulletins primarily intended to assure that the transients.that
I21i

ee .Me Blad aM Mse@eM acMst are .7M.

erst Reoorters, Inc. ,i

25 :! repeated in that way in the near term with other operating B&W
:

]a , r.w .
SA" '-
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7

j~~

4 plants.,

2
Following right behind Steve Barga will be Bob

!

3 | Tedesco who will be down a little bit later this morning. Bob,m
I4'

has a task force that he is heading with a number of Branch -

1
5 '

Chiefs and. senior technical staff reporting to him. His scope ,

t

6 is a bit broader. It covers short-term actions and long-term

7 actions, looking at feedwater transients in the B&W plants and I

8 then somewhat broader to feedwater transients in pressurized
9

water reactors where the short-term goal is, one, to confirm
i

10 '
that the i= mediate actions taken through the bulletins are

11
indeed sufficient for the i=nediate near-term and if not, to

12 I !

,
! propose or recommend additional things that might be done in

13, the near term to continue to assure public health and safety. , ,

9

14
and then lay forth a plan for further actions over somewhat

15 I
I longer term of the nature of re-analysis of operator actions,

16
licensing basis for transients and small loss-of-coolant acci-

,

17 | dents , and possible design changes for B&W plants or pressurized
!18
water reactors flowing from this experience.

19 |. I should caution that a lot of what you'll be hear-
i

20 ing today and a lot of questions that you'll be asking today
I

,1 ,'

will fall in the area of on-going work. We may not have com-
i

k_ !! plete answers to all your questions. People are working hard.
1'3 !d I think it is safe to say that the majority of the Staff are^

4

24 :'
2,rc n.oorrers, inc. ,| mW u LMs pMM at Ms pd.% i.n We . We'n @ m M t.

~

25
to answer your questions to the best of our current knowledge,-'

ii
.,

i I """""

c. / u .4_ -a
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8 I

. ' ' ' I* but it is clear to me that we won't be able to answer all of !

I

them. But that's one of the reasons we're here, istolookfor!2

;,*,
constructive suggestions as to where we go from here. ;,,

I
# As I understand it, those two presentations are the :

|
i

5 extent of the Staff participation this morning, other than we ;

will stay and listen to the B&W things this af ternoon, and the f6

.

7 Committee reports this morning.
|

8 Later this af ternoon, starting, as my agenda reads,

9 at about 5:30, we'll go into several other areas.

10 '
First, Vic Senaroya will give us a summary of the

11
; current status of the plant, updated through today.
I

12 l
i Then Carl Berlinger will summarize the activities

13 on-going at the site, and in design shops at various places',
14

aimed at hardware modifications and contingency plans and what-

15 '
| have-you, for moving the reactor into, as the media calls it,

16
the cold shutdown condition. That's a little bit different use

17 | of the word than we're used to but let me say that that has to

18
do with the long-term cooling plans for the reactor as it exists

!
19 1

.
today.

I

O! We're prepared to speak to contingency plans in
!

21
general later on this af ternoon and early evening at your con-

(_ venience. Whether you want to talk about emergency procedures
1

23 "! that exist in the plant today for various contingencies or;1

, .r. neoonm. i .
contingencies on out into the future wasn't cuite clear from

-

25 '
a the agenda we had, so we're generally prepared to discuss those
n

i

..
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I
9 |

,

I

~' Neb 6

2 {
things with you lster. '

'

t
:

With that introduction I guess I'm ready to turn it '

3 i |
! over to Steve Barga, unless you have front-end questions this,s i

I
4

s

morning about the status of the plant.
|

I returned last night about seven o' clock and maybe -

6
II'm as fresh on that as anybody on the staff side this morning.i

.

7
If there are questions on the status now, rather than wait ~

'

8

until later this afternoon when we planned to get at it, maybe
1

9| we can have those questions.
10

Basically it's doing what it has been doing for the
11

last couple of weeks, and operations are stable and a lot of'

12

_ work is going on to get the long-term cooling equipment in '

13 -

_
place.

14

DR. CARBON: Let's leave that and go on to the
15

presentation.

16

MR. VARGA: Good morning. My name is Steve Varga,
l'7 '

with the Division of. Project Management.
18

Normally, from my pleasant past relationships with
19 !

il this Committee when I had another job at NRC, and from my
20

{ continuing respect for this Committee, I would say I'm happy to
21 1,,

i be here. But I recognize the urgency of the particular in-
,2 '

k- terest that you all have and, while my group is busy back there
23 y

]j working diligently I'm here to answer whatever questions you
24 :,

stai neoorms. inc. i may have after my presentation, recognizing that we're deep in,

2?. ;
y the midst of this particular review, and that all of the answers
L _per

(,.,~.f .. ; O.

,I
.

Ie
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!
I'~ 3b 7 are not currently available nor probably yet developed. I

I js

" 2 i
As Roger indicated, my particular task and the group i

,

3i i
j that I have reviewing the Bulletins 7905 and then that was -

,,

l !
4'

amended by or supplemented by 7905-A. I think it's important '

t

3 '
140 to recognize the time frame and the intent of the bulletins

6! that were published at that time, April 1st, and then I believe:

suppiemented by April the 5th, based upon the information that '

8 was available then and the perception of the prudent course of
i

9
action that appeared necessary in informing all the other B&W

10 '
plants.

11

| As things progressed of course additional bulletins

12
are being prepared or have been prepared. I myself have not

'

- seen tr'm all, but they have been prepared and probably there
,

14 will be some discussion about those additional bulletins that
15 '

! are being issued or have been issued that pertain to other
i

16 !
pWRs, and perhaps also to the BWRs. And I imagine that th.;,

17
process and evaluation, as we get further and further into the

,

I
lE

I details in our own evaluation, will probably continue.
I

19 '
So I'm going to addrecc particularly the responsei

i

20 | to 05-A which essentially, although clarified, really replaced
:

21 !' 05, and as Roger characterized it, is in the time frame of
'

vl
ks " d immediate action or immediate response, as contrasted to short

I
l

23 h
d term, and then the long-term activities underway.

24

J .r. s. cort,rs, inc. g As you recall in the Bulletin 05-A, there were about
'-'

25 ] 12 or 13 items requiring response. In a sequential time frame,.,

,

I

,
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11

I''] Items 1, 2, 3, 4-A and 5 were required to be responded to by

the Licensees by April lith. The remaining responses are due |
3 !

_ | today. We received the majority of those responses Thursday,
,, ,

I i.
4 'and the last one we got Friday morning, I believe. And we are

|
5 '

busy reviewing that and have been reviewing those responses
,

6 !over the weekend.

7 So I will confine my remarks for the moment for !

0 today to those responses that we have receieved as a result of

91
i the due date of April lith. In one or two ins tances there were
1

10 '

'|
additional responses to some of the other items. Although we

11 |
j have looked at those, we wanted to get a fairly rapid cut
,

12 i ,

across all the responses to those .that were due on the lith in ;',,s

order to get as quickly as possible a perception of those res-
t

14 ponses .

15 '
We will continue as we get the responses today and

16
continue throughout the week in reviewing all of the responses

,

17
to 05-A..

18
Review priority. It's fairly simple. Those that

|
19 1

are operating are the ones we're reviewing. Those are at
020
i Rancho Seco, Oconee 1, 2, and 3, and Crystal River. Davis-

21 i
Besse and ANO-1 as you know are down and we 're getting some

(- ,, ,! up-to-date late information on what their plans are for re-"'
;

1
23 h1.180 g start.

a

24 1
e andcipate dat we'M be Me to UnM de redewaeral Reoorters. Inc. j

25 j
a of these initial responses to five of the items late tomorrow.
4

g e ers
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12 !
!

I
-

*

,'ib9 If the responses come in as we hope they will and we get copies !I

i

2 |'

of them immediately, which I don' t believe will be a problem,
'

| '
'

3!
~3 I we hope to finish our review of all the responses by Friday.

,

#| |s

Let me give you a perception of, or at least the |
5 I

structure of the review, what we're doing. i

|
As is evident from reading the bulletin in its total

7' context, the thrust is to be sure the Licensees understood the .

O
import of the event that happened at TMI 2, and throughout the

9
bulletin you will see words in there about procedures and under-

10 !
standing the particu. ar events, and the Licensee 's awareness

11
of the connequences of certain particular actions that have

,

12 ioccurred. - .__s

13
'

In our review we have identified and are identifying

14
some additional information that we believe may be required,

t

15

| as well as we are also identifying or highlighting some clari-

I

16 ( fication that, as a result of the on-going evaluation, we have
17 |

identified in subsequent bulletins.| So we 're f actoring that

into the review of this bulletin as appropriate in the responses
i

19 ''
that we are reviewing and in our evaluation.

!
"O i'

; We are also reviewing the response of the Applicant

21 |I! to Item 2 which was to review the transients that have occurred
||

k-- U at this f acility, particularly those transients where the
'l

23 i;
performance deviated from expected performance. In one or two,

,I
.

24 "'

instances we have identified transients,or events probably maywas neoornes. inc. ,,

oc :
"l be a better word, that the Applicant, although he had notified

a

'| '' f!-- [h f
j Df o A+
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13
.

l

1 1
.s

1 us in other documentauion, did not emphasize or did not point i

~

| this out in his response. Whether this is an oversight or not, !
!

3i
j we are looking into that. But there are only one or two

'N i |' #
instances that we've identified so far. |

3 Based upon our review to date, let me summarize
!

6
generally our perception of the over-all answers to those five !

7 items.

O
Now let me just briefly go over those five items.

9{ First it said-- And attached to the bulletin of

10 '
course were the preliminary notifications that went on through

11
I think to April 1st, issued by NRC, which, on a day-to-day

'

basis, outlined 'the particular activities that had occurred_,
,

that day, and gave a description of those events. All of those_ ,

14
preliminary notifications accompanied the bulletin.

-

I

15
In the bulletin as well there was, in this item

16
there was a delineation of certain highlighting of certain,

17 '
particular actions that had occurred, and bringing those --

18
emphasizing those in the bulletin in order that the responses,

i

19 '
also would be pointed or focused on those particular activities.i

I

20 !
; That's item one .

.

21
Item two then was to review other transients or

.

'2 ! events in your facility with that item one scenario in rind,
-

!(_, '

:.

23 P
the TMI 2 event scenarios . In addition, he was to report to us

24 '
me n.oo,m , ine, whether any of these transients or events deviated from expected,

25 3
d performance.
i

] (n-MO
-
.,
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14
'

i

l

e' ~ 1 I The third of course was the actions for operating i

2 | procedures for coping with particular transients. And in this
!

3
\ particular item there was a highlight on the voiding that hadem
l

I
4' occurred in the TMI 2 incident, addressed to the prevention and i

I
5 recogni lon of such voids. !

6
Item four was a four-tiered item which had to do wit

7 overriding engineered safety features.

8| The second part particularly emphasized the HPI
,

9
activities and concerns . The third part emphasized the reactor

10 '
coolant pump operational status. And the four part emphasized

11
the reliance only on level indication in the pressurizer. And

12 '
_

then , f.ive , item five, emphasized or described or related it to
,

13
*

the closed valves. It requested verification of valve lineup,
'

,

14 ' review of all the procedures, all the Class E equipment, valve
15 ' equipment, emphasized the maintenance and training and sur-
16

veillance and testing procedures diat are related to maintenance
|

II| -- to the operation of the plant wherein certain activities
i

I8 associated with the maintenance of certain valves and the inter-
i

"
relationships andthe operational activities that are going on

!

.O |'
perhaps concurrently.

!

21 h The other items along the bulletin, five through
il

2'' hb || twelve, emphasized further the specific parts of various se-
,1.

'" U quences with particular emphasis on containment, particular
1

24 ''
emphasis on the auxiliarv feedwater trains, and items related

4 eral Recor'ers, Inc. *

- oc 1
" !! to the over-all scenario.

.

J 67-021 .

c
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15 '

.

I
''12 So let me give you a perception of the review we

1

2
have done to date of those five items, taking each particular

i

*:
~

4 ,

resconse as a whole.-em ,

i4s

We believe the Applicants have understood what we

5 -

i were after. I believe their responses indicate an awareness
1 -

6||
'

and understanding and the promptness of the review that was re *
!

7 quired. In several instances the responses indicated that

8! prior to the receipt of the bulletin they had already initiated
I

9 ': reviews of this particular transient.
I

10 '
Let me take a typical response and go through in

11
some general detail and su=marize to you what our current per-

,
ception is of that particular response, recognizing that this

' '
is still in the process of review and additional expertise beingx

I

14 l used to evaluate some parts of it.
I

!15 ' -

In the item one, most of the responses essentially

16
. tracked the six statements or description of circumstances
i

17 !
i that accompanied the bulletin regarding item one. As you recall,

18 | those six statements of circumstances had to do with one, loss
|

19 i
; of feedwater, then the circunstances around the relief valve,
i

!20 '
then the erroneous level indication, then the discharge to the

i
21 '

! containment, then the recire pump problem and, finally, the --
i

k, no, five was the voiding in the core, and then the tripping
a

73 d'L of the reactor coolant pumps.
i
'

24

ye n.conm. inc. j So essentially the responses tracked those particu-4

25 1" lar items and responded to those, recognizing in some instances
1
f

b''[4 - u A. .w
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!

16 !
!

:
-

,

!
~' !bl 3 I

that further response will be forthcoming when they answer ;

2 six, seven, eight, nine, and so forth.
'.!

3
But, however, in our review of the responses of this

# one response, typical response, there was some question we had |
1

5 '
about the depth of the level that these reviews -- of the

6 operating personnel and personnel and the management of the;

i

7 utility itself who had participated.

8 So while we do find in general a satisf actory under- |
9 standing of the sequence of events and the relationship to the '

10 !1.300 facility, we are, in order to assure that all the appropriate

'l
, levels have participated, we're going to require that all
|

12 ' licensed operators and plant managers and supervisors with
I3

operational responsibilities participate in that review, ands_ . .

14
that that be indicated in the plant records.

I

15
Concerning the electromagnetic relief valve in this

16
particular response, there was a discussion about the indication

i

17 1
| that could be given as to the status of that valve by the

18
temperature indicator. We believe that that temperature monitor

19 1
may not be a valid indication of the relief valve status, parti-

20 cularly af ter some initial operation and that other parameters
I

21 ] such as the discharge relief tank temperature, pressure, or

'2 ;'' level, in conjunction with that temperature monitor,< *
; could(,

23 j1|
'

assist in the status of the FRV.
1

24 !' Consequently, there were other instruction and pro-. .. . n.oortus.ine.
- ,

cedures that we believe that could be given to the operatorsq

H

6.p-O &"s
I 4 "
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17
.

I

I
'bl4 concerning the ERV which have been identified in these subse- !

2
quent bulletins that have been provided in the las.t few days |

i i

3i
to the other operating PWRs, and which we have picked up and.. i

I I
! i4
j are going to require that they be addressed as well. |)

'

That has to do with identifying those plant indica-

6
tions such as valve discharge piping temperature, valve position

7 I
! indication or valve discharge relief tank temperature, pressure,
i

8i316
| or level indication which plant operators may utilize to deter <
,

9'
i mine that the pressurized power-operated relief valves are open.
I

10 '
! And then also in our review of this particular res-
|

11 1

| ponse there was no mention of the block or isolation valve on
,

12 1~

that pressurizer, and the additional instructions or the addi-

\s / | tional directions and requirements given to the operators,
.

14 |
; direct plant operators to manually close the power-operated relief

15 !
i block valves when reactor coolant system pressure is reduced to
i

16
; below the set points for normal autcmatic closure of the power-

,

17 |
! operated relief valves and the valves remain stuck open.
i

18 I
In our review of the responses I believe only one

i

clear indication in the response indicated that the relief --
,

20
the block valve -- the isolation valve was there and what itsy

21 3
!| function cculd be used for, and the recognition that in this
H

( 22 h
s- i: event that that could be used. However, it was not emphasized

23 J
or highlighted in the other, so daat's the reason for this

24

. eras Reoorters, Inc. ,; pa Cular on?./*

Ei
In the responses throughout where we have requested

!

h. (
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18 I

.

-'5 1 I
operating procedures there are generalized statements about the ;'

I !

I
2 | procedures, that these have been reviewed. In one or two in- .

I
,, I

,, -

stances the specific procedures that were reviewed have been*
;

t

I# I'listed and outlined.
I

5
We believe that it. order to assure that there is no

6' inadvertent omission, we believe that we need certification I

7 that all procedures have beer. reviewed, and then we would like
,

3| a listing of those procedures , particularly those procadures
!

9! that have been revised as a :esult of this review.

10 'b That also applies not only to operating instructions,

11
but also to operating procedures, maintenance procedures,,

i
f

' 12 ' -

surveillance procedures, or operator training instructions.
,

13
In several places in the-- In fact, I think in alls.

14
of the responses there was a statement about additional aids

15 '
! to the operator in the tracking of these events, aids provided
i

16
to him in the normal course of his opcrations, the pressure-,

f temperature saturation curves, for instance. Other aids are
I

!18
i mentioned.
!

19 1
We would like to have a definition of those aids,

20 '
a description of those aids, and where in the operating proce-i

!

21 '11 dures they occur or are mentioned or are alluded '.c or defined.
,, o!

(_ '' 1 The concern-- Statement four of the first concern
n

,3 "] had to do with the containment isolation of the pinping of'

24 "
radioactive fluids out of the containmen .ame n.conm. ir.e. ,,.

25
' PROF. KERR: Excuse me. It isn' t clear to me whether

,,~-P''S
t. f or

o
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|-

I i-N16 you're describing something that you have as the result of the

2
response or something that, in the main, you do not have, these-

! '

e*i
_ | things to which you refer, for example, the pressure satcration

I i

4: curve. I

5
Are you saying that these are things which even-

6
; tually you expect to get from Licensees but you do not yet

7 have, or....
.

.

8 MR. VARGA: We do not have. The Licensees mentioned

9
that in response to -- particularly to voiding prevention ori

1

10 '
recognition of voiding in the curve, the respease indicatesi

11
that these pressure-temperature curves will be provided to the

12I
operator for his input.'

,.
'

13
Of concern, beside c' he technical accuracy of those

,

I
14

I particular curves, which 5:e do not have and my group has not
i
!15 '

reviewed and will probably be reviewed in the normal context

16
of the review that the I&E inspector makes of the particular,

17 !
380 i procedures, hat what we're concerned about is that these aids

i

18 '
be properly identif. and, rather than being perhaps in some2

19 :
computer printout that may take some time to be defined, tha t

20 1
i he has them readily available.
I

il

2 ' ?| PROF. KERR: It strikes me that you 're developing
0

. 3

(, f rather detailed criteria for those things that you want'

to have

23 'i'
available . It seems to ne that if that is the case that you

l
24 ''

would save everybody time by letting the Licensee know what itye nanus, inc.

25 '-

! is you expect them to have available.
.

* (J _ f k

*f sa d,
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|
|
1

I
*

' 17 I MR. VARGh: Well, certainly as the evaluation pro-
;

2 ceeds, as we get through the immediate actions and then the |
!

*I9 i

short-term actions, as we develop additional information andi

i t

! I

4 additional criteria from the work that we have on-going, we may

5 have some specific things that we direct the operatorn have
,

!

6I Iavailable.
|

7 The assumption is at the moment that pressure-tem-
i

8| perature curves are universally accurate if they are prepared.
i

9| properly and that certainly is an indication of the status of
:

10 '
the reactor system fluid, and that these be provided to the

II
operator.,

:

12 i
We did not direct. We just indicated the problems

..

13
with the voiding in the , core, and it was the response of the

m

l#
utilities that said this is one way in which the operator will

i

15 | know the status.

16
Now there may be others.,,

I
r

j ,' i I mentioned the problem with one in the bulletin
,

i

18 i
; concerned the pumping of radioactive fluids out of the contain-
|

19
i ment. In this particular review, the containment isolated both

0|
on containment high pressure for psi, as well as on the low

21 I
h pressure for the reactor coolant system pressure, so that either
11

,,i.

C , one w J have isolated the containment in this particular re-" ' '

23 d
view. That of course is not universal in the B&W f acilities

i

24
'

that we are reviewing in the five. On1v one other I believe
eral Recornrs, Inc. , *,

25 ' has that provision for isolation, either on containment pressure
h p a, ?e

C>~/ G A.'
,

1;

_
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| 21 !

l !
f

I
I~ 'b18 or on safety injcetion or below reactor system pressure of i

2 | around 1600 psi, and we're looking at those responses. !

I
,.
"

In the bulletins and in the additional instructions
!-

i
i

t

#| that we are preparing, particularly in response to that number ;
I !

Si six which addresses containment isolation, we are going to be

6
4 looking carefully to see what c'ther provisions are being made i

l ,

7 for containment isolation. .'!

8 The last. item on item six -- not the 1sst item but |

!9
i statement four of item one --
!

10 '
! PROF. KERR: Excuse me. Does "lcoking carefully"
i

11 '
mean that you havenot yet decided what should isolate contain-

I
12410 i men'. but that after you've had a chance to give it some thought

..

I

|
you may develop criteria? I'm not sure what is the signifi-

14 ! -

cance of "looking carefully."!

I

15 '
MR. VARGA: In the response to the bulletins and in

16
the bulletins themselves, particularly the ones that are -- that

17
followed 05, there is a statement in there about isolating the

la
pressure upon - " review containment isolation, initit. tion

I
19 ;

design procedures, and prepare and implement all changes neces-,

! sary to permit containment isolation, whether manual or auto-
!

21
il matic, of all lines whose isolation does not degrade needed
:!

,, s

(. ^^ :| safety features nor cooling capability upon automatic initia-
1

23 ii tion of safety injection.",

i

24 '
! So that's the instruction and the requirement that

mi neconm. inc. ,,

,c !
''

we are implementing in the responses to the Applicants''

.

1

[/Y[.b,
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! I
-

i | responses -- the Licensees '
i

ebl9 responses that we have to date.
'

2 |I
:

,
|

So we are requiring that they review their contain-
'

;

3' !

ment isolation provisions and, upon automatic initiation,i

i
I

4'| implement the changes that are necessary to effect th a t . !

i

SI
I DR. SEEWMON: Isolation containment sounds like aI
.

6:
j good thing and ccmforting. I'm some concerned as to whether

I or not-- It is well-defined, agreed-upon, and unambiguous,
I

8| just what should get isolated and what sho'uldn' t get isolated
I

9|: so we have all the safety functions we need but don't end up
10 |

doing things we shouldn't do?,

11

MR. VARGA: Well, the thrust of the particular added
12 '

clarification of requirements that we are laying on recognizes,
13

f for instance, reactor coolant pump seal, blower component, and
14 f

447 i cooling water, which in some instances requires -- is isolated
15 |

| upon containment isolation.

16 |j The instruction we are giving is to review and
17 !

I, implement those changes , that if you will degrade the safety
le

features or cooling capability by that particular isolation,
19

that you not do that.
20 4

Now, the particular specific lines and the specific

21 || fluids that we're talking about we have not identified. We
22 Il(

K- :| are asking the Applicants to ide ' ify that, although in our
23 :|

review, in our on-going review, that is certainly one of cur

er.i neoofees. inc. , very critical points we're looking at..

25 ]
DR. SHEWMON: And presumably that was all spelled out

! E7 c' 3
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23 |
,

I

|
e''O I and agreed to once in the FSAR? |

2| MR. VARGA: Yes, indeed.
!

3! DR. SHEWMON: Okay.
I i

4| MR. MATTSON: If I could interrupt just to make sure
!

S that I understand the point and that we have communicated,

0
! containment isolation provisions flowed from other considera-
|

7 tions besides the TMI accident. Now, given the TMI accident
i

8 and the sequence of events, have, we learned something about
9 containment isolation initiation and what gets isolated that

10
ought to be changed in the near term at these other operating

11
B&W plants?

,

12 !
| I think that's the focus of what Steve is looking at
,

I

'3 I in these bulletin responses.
Is .

14 '
DR. SHEWMON: And what gets isolated is independent,

I
i

15 ; of what signal sets it off? Is that correct? Or what acci-
,

16 l
i dent you think you want to protact yourself from?
!!

17 i
| MR. MATTSON: That's generally the situation today;

18
that's right.

I

19
DR. SHENMON: And the operator can override scme

0
of those individually if he feels it is to his best advantage,

21
j or he can't? It seems to me that's a two-edged sword either
t

",,'U way.
.

(
s- 3

23 6
.: MR. MATTSON: Well, he can't. He can't, of course.
I

24
n agues mM.ng degree of achn, depe.nd.ng a Wh.h o.%eroi s,oorreri. inc..

'5 1^

he 's overriding, but that's part of what we're looking at:
"

E'/~C30c
i
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!
I

I^9b21 Does he have time to override it if he needs to over-

2| ride it? Was it right to close all the same things, no matter
,

,, ,
* what the source of the containment isolation signal, and so on?

.

'

4| DR. SHEWMON: Thank you. 6

|

MR. VARGA: In the last statement of item one, which '

j hed to do with the reactor coolant pump, in the review of this i
i

7! particular response there were words indicating that procedures
I

8! will be reviewed so to preclude premature termination of the
!

~

9
| reactor coolant pump. And that is not our inten+ for that
i

10 '
i judgment to be made except under very specifically defined
P

11 1
; circumstances.
i

i
12

So we are providing a clarification, which is a
-

13
point made in the subsequent bulletins that has to do with the

I.

I
14

requirement that at least one reactor coolant pump per loop

15 '
shall remain operating as long as it's providing forced flow.

16
!; Finally, there was one item, an item we are request-
L

17 '
ing the Applicant to respond to which was not indicated specifi-

cally in the bulletin but it had to do with the opev .ted modes;

t

19
j and procedures dealing with hydrogen daat may be generated

20
during the transient, and that would remain e ther inside thei

21 ||primary system or released to the containment.
d

'2 '(. 3 Now we're asking them to review with the same in-
'

Il
23 h

a tent and the same focus and attention as the others. We're
a

24
aM.w de w renew padeddy de release of -- renew W,r.i n oorreri. ine. j,

25 1
procedures and =cdes of operation about dealing with hydrogen

t.

ti

i
.-
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25 !
!
,

I

' 22 I either in the core or the containment. !

2 DR. OKRENT: What do you have in mind for him to
!

9,
*

i review in that regard?-s

!
,
,

4,
MR. VARGA: Well, first and foremost, at least in

1

5 my perception of the events that nave transpired, is the loca-
,

6 'tio n , the access, the operability of the hydrogen recembiner,

7 it seems to me, would be a very important item to review,

8! review it in the circumstances of highly radioactive gas being
i

9| taken from the containment to the recombiner if it is outside
i

10 the containment or, if it is inside the containment, what the'

11
procedures are for protection.,

I
12

Another item would be the ins trumentation to indi-

\_, cate the evolution of hydrogen within the containment,

14 |
g specifically redundancy, the location of the instrumentation,

15 '
items of that nature.

16
DR. OKRENT: Do you feel that the location and

,

'

17 1

| availability of the recombiner is the major consideration with
i

18 !
! regard to safety questions that would arise out of the genera-
i

19 -
tion of hydrogen?

20 |
MR. VARGA: Let me see if I understand your question.'

1

21 !
1 DR. OKRENT: When I asked you about hydrogen, the
'l

( '2 !j first thing you mentioned was the recombiner.~
U

23 ;!h
t' MR. VARGA: Right. That was the first thing, one
I

_ 24 h
of the things, yes.we neoonm, inc. jx

25 ;
DR. OKRENT: And I'm asking whether, if you have a

gy -p <q. . ..,
.f o.

,

N
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|
6

I''323 real safety question connected with the generation of hydrogen,

2j i

whether you think it's the recombiner that's going to play a
^

!

3,

_ i vital role, or whether there are other questions that will be
*

#| |'

important prior to it. In fact, if the recombiner is going to j
5 '

be very important, other tL_..gs will have arisen earlier.

6 MR. VARGA: Certainly. For instance, the general i

7 question of hydrogen recombination, particularly in the primary

8| system, is the question of the venting and whether or not '

.'

9! procedures or means should be provided to vent the hydrogen
i

10 '
j, from the primary system.
o

li l

j Then, when it's vented to the containment you have

12 I'

t_
the problem of measuring what the level of hydrogen is and,

13
particularly, moving that hydrogen.

i

la
Now it's not clear to me,. and I do not know, although

15 !

| I'm sure there is someone here who may, how one measures the
16 |

hydrogen content in the primary system itself. Certainly from

17 'I the fluid sample you would be able to get the dissolved hydro-,

18
1 gen. It's not clear to me how you would ascertain particularly
1

19 | the amount of hydrogen in the system itself.
20 5

! MR. MATTSON: May I interrupt? I'm not sure when

21 '!I we got started on this track.
,, l.!

.

(, " || Dr. Okrent, could you rephrase what your basic

23 d|! interest is in hydrogen, so we can get closer back to your ques-
24 i|

tion?.mi aeoonm. inc. ,.

25
DR. OKRENT: Sure. I'm reading something dated

a
I

g s.- f% A 9!

) .$ E4 * *
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l

|
-~, 1

J'eb24
| April 13, 1979, from Mr. Moseley to a variety of people. And

2| !

; item 12 says: " Review operating modes and procedurac to deal

3
with significant amounts of hydrogen gas that may be generated'

.

4 i
during a transient or other recident that would either remain >

5
inside the primary system or be released to the containment."

6| I asked Mr. Varga, who brought up the subject of
'

7'
! hydrogen just a moment ago, what the Staff's interest was, what |
|

8! .
-

| they expected frem the Applicant with regard to that question.
!

9| And the first thing he mentioned was the availability of the
10 '

| recombiner, and frankly, that strikes me as not being the thing
11 |)

j I'd be most interested in if I were really concerned about the
12 1

l generation n'. hydrogen, not that it is insignificant, but it._

- 13

is not where my primary interest arises.
14

In fact,-- Well, so I'm trying to ascertain just

15 |
| what the Staff has in mind.

16 1

h Don't misunderstand me. I'm not saying you shouldn' t

17!
| be interested in the hydrogen.

18 I

f MR. ROSS: To give tne specific reference to what
19 !

Dr. Okrent may be referring to, it's either I&E Bulletin 7906-A
20 !

! or 06-3. I think they're both the same in this respect.
21 '

q During the preparation of those bulletins we dis-

22 h.k- !' cussed a number of things along the line you're talking about
23

with respect to hydrogen gas. I don' t think our lis t is parti-
24 ,

,ma Recorms, Inc. Cularly Complete at this time, and we wanted the Licensee to
25 '

| respond.

bY~CSQ
1
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i,

'525 I But we did discuss, for example, on the recombiner, !,

2 h the need to add shielding that wasn't otherwise provided. This
!

ei i

_

*j would be by way of an operating procedure, had this been con-
I

d' sidered. It had to be supplemented on an ad hoc basis at the |
6

5 ! Island. |
,

i
6 We also had a number of -- !

>

7 DR. SHEWMON: Shielding what?

8 MR. ROSS: The recombiner itself. !
,

9'
DR. SEEWMON: So you could get at it and do main-

10
tenance?

'
I

11
MR. ROSS: Yes. And in particular, another recom-

,

12 biner was plumbed in and there was concern at being able to
,_

13
maintain the -- at other sampling valves and so on.

14
There was some speculation as to the response time

15 !
of the reactor building pressure transducers, to what extent

16
did they follow the spike that was observed around ten hours

,

17
and how would this correlate to a true response. In the first

8
few days of the event at TMI there was a question about strati-

19 1 fication and the extent to which the fan coolers would or would,

i

20 |
i not mix hydrogen, and were we getting stratification at the
i

21 i
top, and to what extent the sampling lines where you sampled

- '2 L
(_ the reactor building hydrogen gas content represented a reason-

'

1
1 23 1

g able samule of the reactor buil".ing.
A24

. rm n. corms inc. f As a corollary to that, during the TMI sequence
~~

25
the waste gas decay tank was vented -- plural, tanks -- were

'4

(* V~
.i c. / 4
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i

|
'16 Il vented back to the containment, adding some hydrogen gas and j

2 other isotopes that were in the waste gas decay tank. To what |
|

ei !

-

; extent had this contingency been factored into questions of*

. t

#|
hydrogen?

;

5 '

! This is an admittedly incomplete list and it's a
|

6 | broad question, and it's asking for the Licensee to consider
i

7! these and other things and see if this has been properly taken
!

8 into account.

9' DR. OKRENT: I'm not quite sure I have more than the

10 '
same information I guess I had from reading the account of the

11
event. But what about the sampling of hydrogen itself? Are

12
there satisf actory means en a;?. plants for getting early, prompt

,

measurements of the hydrogen concentration displayed in the control

#
647 room or available to the control roca operator quickly?

15 '
MR. TEDESCO: As f ar a Regulatory Guido 1.7 and the

16
new rule 50.44 that deals with hydrogen control, the plant

i

17 1 '

; would have to have the capability to monitor hydrogen levels

18
in the containment. These are done on a continuous basic or

19 ', from a sampling basis.
!

As f ar as full implementation of all plants, I don't
!

21 1
have the information at this point, but the capability exi'.>ts'

22 !j
-

I to sample the containment environment.
- ,n

93 1~

/ DR. SHEWMON: No matter what its activity is?

24
3. TEDESCO: That would be a requirement, yes.me 9.oonm. inc..

J
25 "

" Whatever that is, you have to have the capability to--

;| e<n- - p q ,e.. .. a
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:

-b27 I DR. SHEWMON: th matter what the level of activity

2 is within the containment? That is, a person can do it re-
:

3 motely?
^

i !

# MR. TEDESCO: Well, the whole design basis is based ;
5 on the TID type of release, you know, so it should have that

,

6, capability. I
l

7 DR. SHEWMON: The answer to my question is Yes?

O MR. TEDESCO: Yes.

9 !
I DR. SHEWMON: Thank you.
!

10 '668 | DR. OKRENT: And is it your impression that there
I

ll i

| does or does not exist means of continuous monitoring?

12
MR. TEDESCO: On ' the newer plants it's more on the

~
s

13
basis of a continuous type capability. On the older plants

.

14
it would be on a sampling basis.-

I
1

15 | DR. OKRENT: How long does it take to get a sample?

16 ' How many samples are involved, do you know?

i MR. TEDESCO: It would be on the order of a few
f

is !
-

i hours, based on the Three Mile Island experience.
I

19 !
| DR. LANROSKI: How many samples do you have to get?
,

MR. MATTSON: The samples were fairly consistent

21 !
4 with one another so the first was as good as the second, the

,2 '4-~ -

/ ' y third, and the fourth one. And then when they got the hydrogen
s-

a

'3 | recombiner installed it had a continuous monitor,'

so I think

24 d
I the answer to vour cuestion, how many would you generally have

tral e ev ?ers. Inc. 3,

?25
to take, is not many if there's fan coolers or scme kind of"

(:.'t~~C?
a
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ab28 1 circulation going on inside the containment and you get a good |
|

2 distribution of the hydrogen, and it's not a hard analytical !

!,.

!

3' kind of chemistry proce ss co - !

js

l |4' DR. LAWRGSKI- Well, the problem is to get a repre- i

|
5 sentative sample for that two million or so cubic feet that's !

!

6, in the containment, of total volume. |
!
i !
I

7 MR. MATTSON: Well, if the containment air is being j
i

8 mixed it's not as much a problem as if the containment air j
,

I

9|
isn' t being mixed.

'
,

10 ! DR. LAWROSKI: You said "if."
|
|

11 ! MR. MATTSON: Yes. Fan coolers and things like that
i

!

12 ! keep the containment air mixed.

13 DR. LAWROSKI: You have not seen any concentration
-- ,

14 gradients in the points ' from wherever they take samples for

15 ' hydrogen content?

16 MR. MATTSON: We don't have hydrogen concentration
i

17 | gradients that we can measure, but the temperature gradient
:

18 | within the containment icoks like there is pretty good mixing
: -

19 ! from the fan coolers that have been running since early in the

20 ! accident, and it's what you would expect.

21 MR. RAY ~: As a corollary to Dr. Okrent's question
-

( 22 ) on the sampling of containment gases and so on, and reactor
li

23 j gases to determine the degree of prevalence of and presence of
|

24 i hydrogen, is there any way that you can evaluate the potential
:ersi Reoorters, Inc. J

25 ] release of oxygen to mix with it, and is it possible to inert
i

i

il
a y e ._ f% e Q
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' 29 1
that in some fashion by injecting a chemical that would do so,

i

2
so that you won't get an explosive mixture if your hydrogen

!

3i
, j is released?

I |#'
DR. SHEWMON: And is there a way of getting the '

|
5 comments of somebody who knows the recent 5. nation rate on

i
6 demand?

7
MR. MATTSON: Well, we learned about reccmbination

8
rates on demand in a period when things were moving quickly, {

9
maybe not fast enough,

i

10 1
I think there are two questions here. One is the

recombination rate in the primary coolant system, and the other,

i

12 | is the potential for generation of oxygen inside the containment!.

L' Now the broad question of hydrogen control, hydrogen

14
flammability, and hydrogen detonation inside the containment

,
.

15 'I has been a subject of review with this Committee and work with-

16
in the Staff going back to the late 1960s. That's why there

17
are recombiners there today, and the technical work that was

la
done over those many years led to a basic system of protection

19

; that provides for mixing of the hydrogen within the containment,
.

20 t
i and then controlled burning, i.e., recombiration to keep you
i

21 i
; frem getting above flammahle, and certainly keeps you below

/ - t

22 1p detonation limits.v

023
i Oxygen generated in the sump by radiolysis in the

24 q

me n.oonm. ine.! sump if there are fission products in the sump was not chosen2

25
|! to be controlled in that method of containment protection.
;!

N

] E7'f73
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|
.

I
eb30 1 The question of oxygen generation in the core |

2 | if there's hydrogen present in the primary coolant system I |
'

|
3 think we have a pretty good understanding of today; that is, '

.- !

#
! if there 's a hydrogen overpressure there's no net production
I

5' of oxygen by radiolysis in the absence of boiling.
,

6 DR. OKRENT: Well, I noticed that the question of

7 hydrogen has been sent out to the BWR owners and, I assume, to '

8 all the pWR vendors, and I guess I'm not quite sure what it is

9| you're asking. You mentioned the recombiner a moment ago.
I

10
| The design basis for that recembiner is a different
i

Il l
j event than the one that transpired at Three Mile Island. I
i

12 '
don't think we should leave the impression, even indirectly,

-

13
that it was designed for the amount of hydrogen generated in

G
I

14 [ this event. It was for a much lesser release, a lesser rate and
I

15 i
a lesser amount.

16
MR. MATTSON: W3 understand that, and that's why the,

17
i question, for people to tell us what their capability is, plant
i

18 l
j by plant today, for dealing with hydrogen.
i

19 ;
DR. OKRENT: Well, --

.

20
i DR. LAWROSKI: Well, Roger, just from the pressure
1

21 '
spike that occurred, one would get some reason to believe that

, , '-

f' "| the mixing isn' t so good as you implied at least.
t ,

^3"
l MR. MATTSON: Well, there were no reco=biners on at

#

i
'

24 ' that time and, as Dr. Okrent just said, the control of hydrocen
erm seconm. inc. ;, - -

-

had a design basis that was somewhat different than the amount
,

-| c- n ,* n
j t.f ..=111

,
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I
,

eb'1 I of oxidation that occurred in this core. There was more hydro-i
i

2 gen there than was in the design basis. |
6

9 .

i ihat's one of the lessons learned, one of the things '
~S i |

4' that we're looking at. I

!

5 '
DR. OKRENT: Let me put it another way:

l
'

6
If you're asking various reactor operators to con-

7 sider situations that might lead to about the same amount of
i8' hydrogen as was generated at Three Mile Island 2, then there |
;

9: would be other ramifications that go with such an event, and
|

10 ' this would be only one part of a broader picture.
11

So I'm still I guess trying to understand a little
I

12 ! bit better what this question means. .

[''' 13
MR. MATTSON: Well, it doesn' t mean that we've adopted

.

I#
a new design basis for recombiners that is the Three Mile

I

15 !
Island accident. I think that that's a decision that you try

16
, not to be in that situation. The intent must surely be to pre-

17
i vent the occurrence of the Three Mile Island accident, and in

18
. the process of working to do that, get a current up-to-date
i

19 1 summary of what the hydrogen capability is for all the plants;

| now in operation.

21
I DR. OKRENT: No more on that now.

!l
22|- 3 DR. CARBON: Go ahead, Mr. Varga.

s- o

23

,

$$ k
erst Aeoornes. Inc. .,

25!
d

E E7-041
.:
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l^ ' agbl MR. VARGA: Itam Two of the response to the bulletin

2
requested the Licensee to review transients and events that

_ | have occurred at his f acility, particularly to report those that
I

4
where the performance deviated frcm the expected performance. j .

5< tWe have reviewed these and the discussion, in general',
6

in the responses and this response indicates and understanding
7 and an awareness of the various events that occurred in the
0C2 events and the transients that they're looking at.

9 i

And we have identified in this one particular typicali
i

10 ! ;review that we have done, this one, there was a transient or an i
.

event that had occurred that was reported to us some time in

12
January. That was not included in the response of the Licensee,

_, however, that event in itself is not too significantly different;
14 !

than what he had already looked at, and we have not uncovered
,

15
ourselves any particular concern but are calling it to the

i

16 !
attention of the Licensee. i

!

In these responses, as well as in all responses

18
that we are reviewing, I guess my personal perception is that

i

19
I'm taking certainly a diff erent approach or a view from a

20
new direction about statements like "resulted in no safetyi '

I
!1

21 |significance" or "this was terminated without adverse i= plica-
i

- en i(, tions and that sort of thing.
"

;

23 1 '

j We certainly are taking a very hard look at all

24
.mi neoon,n. inc.!| aspects of various events and occurrences that have occurred,,

25]b
i
f

andit'sbeingfacgore 9 course, into the short-term program

t

la
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I~ agb2 that is following.

2
Item Three --

3
DR. CARBON: A question before you leave Number Two,

#
you say you feel they are aware of the question and so on..

|
5 But have they responded, indicating that there have been sig-

6 nificant deviations you didn't know about before?

7 MR. VARGA: Oh, no. All the significant deviations

0 that have been reported in the responses we have known about

9 before, except -- well, we have not completed our review, I
,

i
10 >

cannot say that straightforward 1y, we have not ecmpleted our
|

11 I
review. In the review we have done to date, in general, across I

.

12
the five and, in specific, across one, we have not identified

-

13 anything.
sm

.

i

14 |DR. CARBON: In the paragraph that'says that there ,

i
'

15
I have been significant deviations from expected performance i

i
16

provide details and so on, you would ordinarily know about all

17
those, you really don't expect them to be telling you of any

, ,

I '

18 i new ones, do you?
,

19 | MR. VARGA: I don't expect so, except that of
9

20 i
i course it depends upon the equipment and the system involved, ,

I |

21 | and whether excected cerf ormance has to do scmething with the j
i

- *2
_

protection of the health and safety of the public of that'
<

,

23 1 !

| particular event. I can't think of any, but there might be
,

24 t
: performance of a non-safety grade equipment that deviated from

eral Reoorters, Inc. ,

9C|
'~

,their expected performance that they may not have reported.

i
;!

,

}\ r m p p, n
t. d ., a Ji
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1

gb3 They have certain obligations to report to us

2

deviations from expected performance where that deviation has .

I
3i

l the potential to affect the health and safety of the public_

4|
and indicates some deficiency in the design or the operation of

5
the plant.

6
There might be some circumstances outside that

7 1
that they may not have reported, and I'm not sure I have a feel

8
f or the broad spectrum of that at this point.

9 I
I-don't think any deviation that occurred in a i

i

10 1

safety system that would affect the public health and safety ;|
11 |

has not been reported, I don' t believe that's the case. But
'

12
I cannot say that until we have reviewed all of the responses.

13
(j DR. CARBON: And you have reviewed only one so far?

14 |
MR. VARGA: We have reviewed all five in a, I would ;

15
,

say, in a read-through and a discussion. And we are reviewing
,

16 -

1.with our own resource investigation procedures. You know,

17

.

events transpire over a significant period of time and we're

18
reviewing our own records as well.

19 |
DR. CARBCN: Thank you.

20
! MR. VARGA: In Item Three of the bulletin, this had ',
i

21 | to do with reviewing actions required by the operating procedures
'

.

i
-

93 i

(_ "| for coping with transients and accidents with particular

23 !j attention to forming the voids in operaror action to prevent,
24 )

,m, n -,,, i nc. an operator action to enhance core cooling.
,

25 !

And the responses wers generally uniform. This
!!

k. 6 7 - N.. a
'

, a

e
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Iagb4 particular one indicated that they were reviewing the operating
2 procedures as well as the instructions to the operator and that,

3| in addition to providing additional aids to assist the operator
-

4
. in the recognition of this situation, they were also embarking

|
5 !upon a training program for the operators with the simulators

6 in order to -- and simulating to the extent, in my view, to
7! the extent possible, the sequence of events at TMI 2 and training

i

8 and instructing the operators.
!

9
. In general, we find this an acceptable response,
l

10 ' The problem we have is the length of time the Licensee has '

II
indicated for the ccmpletion of this review. He said that this !

12 review and training will be completed in approximately 120 days.

13 |We believe that that is much too. long and believe that signifi- !'
_ i

i

cant reduction in that period of time should be made. l
I4

i

15 Item Four --

16
DR. SHEWMON: Pardon me, sir, is that really realistic

17 if you aren't sure what it is you're supposed to be retraining
,

18 them to do yet, or do we know indeed what it is we want them
I

I9
to train them to do now?

|

20 | MR. VARGA: Well, if I were the simulator, I could ,

1

21 r:ertainly on my own put various events in as to the capability !

!

( - 22 '| of the simulator that I already know.,

O I
V

23 | But more than just that -- and probably any knowledge--

24 , able person in this particular activity can probably do it.,

2 erst Aeoorters. Inc. .I,

25
But we had a meeting with all the simulator owners

4

i b, .P f - ('. ,*' 7' '

d. f d.
.

e
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Tgb5 last week and went into detail as to the particular events and

2
the capabilities of the particular simulators in order to

,

3 I
i ascertain what actions could be taken. what capabilities there,

4
were, and I believe the results of that indicated that fcr

g
5'

the B&W simulator at least it appeared that that had significant

capability to simulate that event, various aspects of the

7'
event.

8 I

I, myself, do not know the ecmplete capability --
|

9 iDR. SEEh3ON: So you think they should be able to ,
i

10 1
cope with the Three Mile Island event and have everybody f

trained to cope with it better after less than 120 days?

12
MR. VARGA: Right.

13
DR. SHEhBON: My impression was that you thought they,

la ishould have thought up all other ramifications and contingencies' ,

,

15
have these defined and have everybody trained to cope with them |

i

16 |

in less than 120 days. '

17
MR. VARGA: No, I'm speaking specifically of the ,

i
18

TMI 2 incident that we did, and I'm sorry I didn't make that ,

clear. But certainly there may be follow-on as our review
4

'
20

continues and we may identify other training requirements. |
,

21 | !
; DR. OKRENT: I would like to understand what it is !
,

I

'. |youthinkthe3&Wsimulatorcando. Do you believe it is able
23 ;I '

; to describe the fluid conditions inside the primary system on
i

24 ;

3eral Reoorters, Inc. a reasonably detailed basis for the event which transpires?

25 | MR. VARGA: I cannot speak from personal knowledge,
h
'l

(,y4~ O P $," 1

6GO:,

.
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1agb6 and I suggest -- I'll answer you to the best of my ability,,

i

21
I but I would suggest probably asking B&W.that at their particular
i

3 I
! point might be appropriate as well.

_'
|

' '

But I believe that a simulator can simulate only,

5
of course, it's a platitude, what is put in. I believe when

6
you have changing regimes, I am highly suspect from now on of

7
any statement alluding to natural circulation.

8
The two phase flow regime, I believe there will be

9| always significant problems in simulating the actual phenomena |
10 i '

in a computer -- in a simulator. You could approach it. I ;

11 '

| cannot address the question of how well does the B&W simulator I

12 '
simulate the accident.

13 I
-

( DR. OKRENT: Now this meeting you say you held with
|

14
~ |

the various simulator groups, is there detailed information
:

15
available on what they believe their simulators can and cannot

t

16 !

simulate? i

17
MR. VARGA: I'm sure there will be information

18
available, I do not know how detailed. A member of my group

19 |
| that is back in Bethesda now reviewing these was the person

20 ! '

from the Operating License Branch who was, I think -- had the
,

i

I
t

21 1 ;
meeting and informed me about the detail as I have informed

(- 22 ,I
( | you.

.

,

23 '|j Now as additional information becomes available,
,

,

24

4 we can certainly make that available.,p

25 '
DR. OKRENT: Does the NRC Staff itself have,either atq

E/~C/17 '

a .

.
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I's agb7 Bethesda or via any of its contractors, an ability to simulate

2 each of the four water reactor; vendor planta?

3| MR. VARGA: I will have to defer to someone else

4 on the Staff. .

5 MR. MATTSON: I take your question to be in the sense

6 of the simulator or plant computer sense, not the computer

7 code analytical sense. Is that correct?

3 DR. OKRENT: Let me ask about the system behavior,

not in terms of all of the controls and alarms and so forth !9

!

10 t
that would be in a control room.

|
11 i

MR. MATTSON: Well it's my understanding late last '

12 I
week they were beginning to see computer runs from our consult-

. . .
I3

ants in Idaho, simulating or reconstructing, i" you will, the !
_- ;

I#
pressure, temperature, flow scenarios for this accident. I

!
15

So evidently the answer is yes, we have the ability i

|
16 ' '

to calculate what happened given the initiating eventa.
!

I7
The Staff has no simulator under its direct control '

iI8 which you could then input these plant parameters and follow
t

19 |
, what the control panel or the simulator panel would do cs a
I -

20 1
i consequence.

!

21
Now we have other contractural arrangements for i:

i

,2 4.-s

- || working with simulators to understand plant transients and what( ,

23 'i
''

have you. It's conceivable we could do that, we don't have
e, ,

"
that capability today,

_ _ _ _w i neoomn, inc.
,

25 '
DR. CARBON: Go on, please.'

!
, ,

'
$

.
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mb8 I MR. VARGAi Item Four of the bulletin requested

2 actions about operators not overriding automatic actuation of
,

3 engineered safety features and went on to talk about the EPI,

4 the restriction on HPI, termination of operation and (c) wass

!
5 reactor coolant pump and then (d), the not relying on pressuri '

6 ser level alone.

7 The responses are due in and we are reviewing --

2.140 8 essentially deal with 4 (a) about reviewing the actions directed

9 by the operating procedures and training instructions to insure I
I

10 ' that operators do not override automatic actions of engineered |
i

11 '
safety features. I

12 We have, in general, the response to this item is
,-.

'

I3 indicated -- well not in general but in two instan.as, as I ! ,

I

I4 t

recall, the responses indicated some particular problem with '

.

15 this unduly restrictive -- their interpretation of this action ',

16 as being unduly restrictive.

17 And in the one response we reviewed, we've had

18 subsequent communication from the Applicant -- from the Licensee

l9 i concerning that.

20
In the bulletins that have been issued to the other

21 PWRs, subsequent to 05-A, but to the other designs, there is
22(- I wording that clarifies the intent of that particular requirement

ss |

23 ! about overriding.
!

24 ; And let me just -- it's in the other bulletins and
mm n.oonm. inc.

SC-
" i we are going to provide that same clarification in our response

i

e
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,

1s

agb9 that we believe will be i= mediately transmitted back to the'

2

| Applicants as a result.of our review that this clarificatfon
3i

I is that review of the actions directed by the operating pro-,

4|
cedures and training instructions to insure that operators do

5

not override automatic actions of engineered safety features
6

unless continued operation of engineered safety features will
7

result in unsafe plant conditions, an example of continued
8

operation of EPI which threatened reactor vessel integrity,

9| |

| then the EPI should be secured as noted in Number Two below. |
10 i

Two below also then also then clarifies the 20
11 , j

minutes.and the subcooling requirement that -- either that thei ;

I
12

HPI must remain in operation until either both low pressure
13

. . injection pumps are flowing for 20 minutes or longer at a* rate i

14 I
which would establish stable plant behavior or the HPI has been :

15

in operation for 20 minutes and all hot and cold leg temperatures
16

f

1'7 ;
are at least 50 degrees belcw the saturation temperature for the.

' '

existing pressure.
18

The important qualification there, or clarification is
19 |

| the degree of subcooling beyond 50 degrees Fahrenheit and the .

20 I
I length of time.HPI is in operation shall be limited by |21 |,
| pressure temperature considerations for the vessel integrity.

22 :-

(
|0 We will review then also the remaining responses to

!
_

23

! 4 (b) , (c), and (d) in response to you today.
24 : i

mai Reoonm. inc. , Finally, Item Five, which was verify that emergency
25 :-

i feedwater valves are in the open position in accordance with
i

L G7-C50 '
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Isgbl0 Item Eight below and review all safety-related valve positions

2 |. and position requirements.
. .

3I
i In general, the responses track about the same.

l
^

#| They indicate the emergency features or systems reviewed,in
|

3 some instances give the list of the procedures and also list

6 the maintenance and testing -- review of the maintenance and

7 testing procedures.

8 In the review of the one particular one we have gone

9, through in some detail, there '<as an caission concerning the i
! l
*

1

10 ' -

maintenance and testing -- review of the maintenance and
|

11 i

testing procedures, which we are requiring and have indicated i

in our discussion and |-12
that.that must be done. We believe that,

/~
'

13 evaluation of this, we believe that this has been done but was
_

14 Inot indicated in the bulletin.
l
.

15
In the one we have reviewed in detail, there was an i

i
16

implication in the response that the review of the valve lineups-
t

17
and the procedures and the requirements for ascertaining that '

1

18 they are all in place and correct.
,

19 iThe response appeared to be tailored to a short-term '

20 '
i response, indicating that this has been done. However, certain

f

21
valves could not be checked because the containment was closed.

(- 22 ;| go y,,re pointing out that certainly an immediate
is lj

23 response is required and a check is required, but important as
.

24
well are procedures and actions in place for the continuous

we n.comn. inc. ;

- 2~5

,
operation and long-term aspects to assure that that situation

i

.

6:F{ - (T C i
'

j ,. u.s
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agbil I does not change.

2 Particularly we are highlighting where shift changes
3 occur, that maintenance procedures or surveillance procedures

I4 occuring at a particular shif t and ascertaining of certain valve'
|

5 lineups or certain valves out of operation, that the Licensee I
.

6 indicate specifically his shift transfer procedures to assure

7 that there is no oversight in this particular review, or this
8 particular action.

9 That smrmarizes briefly where we are and our per- |
10 ception to date. As I mentioned earlier, we are deep in the

Il
,

process of reviewing this, expediting to the extent possible I
i

12
_

this review. If you have any questions, I'll be glad to see if

I3
_

I can answer.them.
*

Id I

DR. CARBON: Any questions, gentlemen?

15 i MR. MICHAELSON: Carl Michaelson, ACRS consultant.
I

16
I believe you indicated tha t the reactor coolant pump

17 would be tripped only af ter there was evidence that you no '

i

18 longer had flow. Would you expand upon that evidence?
I

I9 '
MR. VARGA:

|
Well let me make some remarks and perhaps

o|t some additional clarification can come from the Staff.
!

I

21
'

There are times where the indications may show that
'
i

^

22 O the reactor coolant pu=p for cavitational purposes, loss of,

|;s-

23 , suction or some other reason, may be approaching the situation i

24 :
where a temporary loss of suction had occurred and forced coolingJKah R woMn, lnL ..

25
was no longer occurring. This could be indicated by a sudden

!

|i cr~-P Q' j
,1 ct -

a
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Iagbl2 change in the temperatures at a particular point. f

2 It's ceivable to me that you would like to,..

|

1
3

i momentarily, perhaps, stop to trip the pump, re-establish perhaps

d some head and essentially prime the pump, perhaps. That is ,

f
5 'conceivable to me that you might want to be able .to do that

6
; However, certainly we have not given detailed
i

7 definition of exactly when and when you cannot. As I said,

8 this is an i= mediate response sort of action. Additional

9| information or requirements may flow from our continuing !I
i

10 ' activities. '

II
Would anyone like to add to that? !

I2 MR. MATTSON: I don't think we have any reason to

13 disagree with that answer.y

I

Id IWas there more you were looking for, Carl?
;

15 :

MR. MICHAELSON: Well, what I was really looking for |
6 is, what does the operator do at the present time if he should

17
get into a similar situation, what kind of instruction have

18 you issued?

19 1
It appears from the wording of earlier instructionsi

i

20 '
that you run that pump, shall we say, to the bitter end. Ii -

|
21 | assume that's been clarified somewhat. !

-

22| MR. ROSS: Let me read directly from Bulletin 06-A,,

23 { Page 45, '

t
,

the ter six lines, which is paragraph C, 7C. This is
i##

.mi neoornn, inc. h the bullerin that was sent to Westinghouse plants, and aA

25 4;
.

:| similar provision was sent to Cembustion:

ij

i!, E7-CE3 .

,
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.

I
agbl3 " Operating procedures currently, or gevised

2
to, specify that in the event of HPI with reactor

!

3:
i coolant pumps operating, at least one reactor cool-

_

|
4'

ant pump shall remain operating for two loop plants,

5
at least two reactor coolant pumps shall remain

6
; operating for three or four loop plants, as long as
I

7| |
the pump or pumps is providing forced flow." ii

8
Now, the discussion that we had -- and there will be

9 isome of this in the minutes of the meeting that we had with
,

i
10 1

Westinghouse, and those minutes have been published and suppliedj
11 !

to the Cc=mitree as well as to the Public Docume.nt Room -- '

-,
had to do with both the previous instructions given to the

13
plant operator to trip the pump in the event of a deviation such.,

i

14 |
*

as an action level on vibration of the pump. There are other ;

i i

15 ''
instructions on manual tripping having to do with, oh, perhaps, '

i

excessive current as well as some automatic trips on loss of
,

17
coolant flow.

,

18
Some of the analog charts that we saw for the

,

19 !
Three Mile sequence showed variations in the measured reactor

20
coolant pump flow rates. The intent here was, as long as iti >

;

21 ] was perceived from the flow meters and other evidence that che
I^

22 | pump was pumping water,
-

leave it on.

23 !
d MR. MICEAELS ON: I gather then that what you're
i

24
saying is leave it on irrespective of the vibrational levels. %n,,,, ine. 3

925
;8 that are indicated and so forth, or the ammeters which might be
1

I

i

67--CE k
. ..
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1

Iagbl4 swaying rather severely at that point in time.

,I
I MR. ROSS: Well I think what you said, the latter
!

3i
I statement, might be a contradiction in that une ammeter might

# be an indicator that it is not pumping water, but from whatever

5I evidence available that it's puming water, leave it on, yes, sir,

6; the vibration meter notwithstanding.
I

-

7 DR. CARBON: Ivan, did you have a question?

O. DR. CATTON: No.
I

9 DR. CARBON: Any other questions from the Committee? '
'

10 '
(No response.)

|
11 1

Thank you, Steve. I

12 f It seems an appropriate time to take a 10-minute
i

13 1 break.
I.

14 |2.290 (Recess.) ;

:
15 DR. CARBON: Let's move on. I think it would be

16 appropriate at this time to discuss the bulletins which have

17 gone out to.the other vendors, and I believe Mr. Ross is to
:

18 cover that topic.,

I
19

MR. ROSS: Professor Carbon, a brief statement on

20 this: I want to point out for the benefit of the Committee that;
i i

21 [ bulletins have also been sent in the last few days. There was
'

i
~

')2 ||I a generalized bulletin which we refer to as the two-digit
*

.

23 | 06that were action for Westinghouse and Combusion plants,
24 ]

ederal Reoorters,Inc ,| which was quickly followed bv a specific 06-A for Westinghouse,,

'.A

25 1
I a specific bullet.in 06-3 f or Combustion and then a day or so

:

.f
t.m- (% , 7L a. d
e-

fj

;d
11
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I15 later, the day before yesterday / we got a General Electric --

2
pardon me, a boiling water reactor specific 08.

3'
j We've talked about some of the differences already

-

#
this morning. The main thing we want to do at this time is

5 just to notify the Ccemittee of the exister.ce of these bulletins.

6| The replies are not due for a few more days, and our evaluation

7 will have to come after that.

8 So other than point these out, we really weren't

9| prepared to discuss them, but we can answer questions you might
i
i

10 '
have on the content of the questions.

|
11 I

DR. CARBON: Are there questions by the committee? i

1 DR. LAWROSKI: I have one. .

I3'

x_ In connection with the contai=ments,- have your i

I'

14 bulletins included an admonition to make sure thae there are no |,
i

is '

unopened valves, because in this case we are fortunate that the

16 icontainment was apparently good and also that there were no
i,

17 valves left open, so that once the containment was isolated it '

|

I8 | kept theocontents pretty well controlled.
I

,
'

! MR. ROSS: I believe -- Let me use Bulletin 06-A for '
|

'O | reference, that may ccme up several places on these instructions.'

6 >

21 [1Instruction Number Four has to do with containment isolation
r

(- '2 !| initiation,-

; so that you can, if necessary, isolate those features
'~ l !23 | not needed for ECCS or other safety features.

24 ' But there's also another cortion of the same bulletinAefat Reconees. Inc. . '.

p'
having to do with maintenance and tests. Point Number Eight has-

1

I

(Y'-[\ G (d
o-

*j us-

.__
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Iagbl6 to do with reviewing saf ety related valve positions and

2 Paragraph 10 is maintenance and test procedures when you're
|

3

_
{ taking features out of service and putting them back into

4 service.
|

5 So I think under one or more of those paragraphs |
|

6- your question is covered.

7 DR. LANROSKI: Thank you.

8 DR. CARBON: Let's move on, then.

9 Mr. Mattson? I

!

10 i MR. MATTSON: Bob Tedesco is going to tell you of thej
11 I

snort-term long-term activities that I described earlier. 6

12 Basically, Bob picks up where the i= mediate-term procedural,_

13 oriented bulletins leave off, recognizing that procedures ares_.

j ', i

effective over a period of time but with time their effective '

i
15 ness decays and therefore you look in the short-term or long- '

16 temm toward question of design modifications, operator training

I7endlC and those kinds of things that Bob will be summarizing.
1D

2.360 I8 , MR. TEDESCO: Good morning, my name is Bob Tedesco,
I

'

Slide Set 1 l9 f the Assistant Director for Reactor Safety in the Office of
f

20 | Nuclear Reactor Regulation.
i '

,

21 | I'd like to share with you briefly this morning '

I,2 ,the status of generic review that we are now going through with-
.

! .

23 |y
s-

regard to the feedwater transients in B&W reactors.
!

24 ;
(Slide.)

A Jus Amorwrs, lm .

'S Starting out with the purpose of our evaluation, it's'

,

f

I

l, [.' Y f -[h E~, Q
D ,1 uua
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'bl 1 in two par'p , that this generic assessment will deal with

2| these transients in light of the Three Mile Island-2 event

I

3| (1) to establish the basis for continued safe operation of :

4| these plants in the short term and (2) to determine the

|
5 review areas for long term re-assessment of the designs to

i
6 meet NRC regulations.

7 (Slide)

8 We've been started on this effort for about a
9 week now and are going ahead re-looking at various plants

10 ! that fall the category: the operating reactors at Three Mile

II Island 1 and 2, Crystal River, Rancho Seco, Oconee, the three !
!

12 units there, Arkansas-1 and Davis-Besse-l. '

I
l13 Now in addition to this effort oil the generic !

(
I
i14 review of the B&W plants we'll also be looking at the other '

15 PWRs of Westinghouse and Combustion, at least as an overlay,
16 to see wthere we are as far as the outcome of the B&W review and
17 what they might mean to the other plants.
18 We've made a survey based on the LERs of the

19 ! events related to the feedwater transients that may suggest a
i

20 f precursor type of event to the Three Milc Island-2 incident.

21 Now the information that we have is based onthe licensee's
,

~
1

( 22 ] responses in the LERs, but there may be other types of incidents
v

||

23 of feedwater origin where a plant has responded as designed

24 [ and, therefore, it would not be the subject of an LER.
Jeral Reoorters, Inc. ]i.%

25 ] But with regard to the incidents that we're talking
.i

] E'/~05S
..
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wb2 1 apout, there appear to be five related events, two of which

2 we have -found to be, in a way, similar precursors to the
!

3; Three Mile Island-2 event. Back in '75 Oconee-3 during its
-

4| |
initial program had an incident that actuated the power !

|
5 operated relief valve. The valve subsequently stuck open, !

l

6 and then the injection signal was hit, and he hit the injectio

7 as designed.

I
8 Then a year later at Oconee-2 there was another

9 event with the feedwater where the power operated valve was
~

,
i

10 actuated and the system stabilized as designed after that.

II Davis-Besse in September of '77, during its '

L|
12 i I

_
initial startup program was somewhat similar to Oconee-3 in '

I3 that the valve was actuated, stuck open and you had injection. :u

Id Rancho Seco had a depressurization event during
15 1978 which caused an injection. '

16 Oconee-1 had a similar event that caused both

17 ; the power operated relief valves to be actuated and the high

18 }ipressure system actuated.
I

19
At Three Mile Island-2 we had the sequence we're

20 | talking about right now where we had the valve actuated and

21 it stuck open and you had injection.

22| So based on this pre 14 nary comparative of the
c

! i

hm
;

23 I2R information that we haee there appear at this points two
'l

24j! events as precursors and were similar to the Three Mile,
meneoonm.inc.jx

25 I Oconee and Davis-Besse. We're looking into these further to
,

F-hDh! N$ u sl ]j
i
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Iwb3, to try to find out generic implications of the events, what

2 had happened, and then to include them into our generic
!

3| evaluation. .

-

4| (Slide)
I'd like to spend a brief time now on the Three

I
5 'Mile Island-2, to kind of lay in the background of whe re we

6 are in our generic evaluation, identifying the major areas

7 that we are looking at. !

8 Prof. KERR: Mr. Tedesco, in connection with your

9: early slide, can you tell us whether,in those' cases M which
!

10 ! there were stuck-open relief valves, the operator was unaware

II |I of the fact that they were stuck open?
!

12
, _ MR. TEDESCO: Let me see if I have that.

I3 ~

(Pause)x;

i

I# Let me put that slide back. !

15 (Slide)
16 With regard to Oconee-3, the indication was that

I7 the operator did close the block valve at reactor trip. But
18 then he re-opened it because of the rise in pressurizer level.

I
19 i

So the action by the operator was to close the valve. So
|

20 ! there was an indication in that one that the valve had stuck
!

21 ' open. !

22jr PROF. KERR: Does your information indicate how he<

'~
1 ;

23 knew it was open?

124 4 MR. TEDESCO: Well the information-- There is a
Ac 2efat Reoorters, Inc.

25-
p temperature readout at the valve that would indicate an increase
i

,j Er/-CEO
,
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wb4:. I in temperature with the valve open.,

2| PROF. KERR: And was information of that type
1

3| available to the TMI operator?
.

I4 MR. TEDESCO: That information is available.*

\.
5 Therec is a block valve downstream of the power operated !

l
6 relief valve.

17 PROF. KERR: What about at Davis-Besse? j
i

i
B MR. TEDESCO: Davis-Besse was a-- 8

9 PROF KERR: Did the operator know then, in that

10 ' case?
i

11 MR. TEDESCO: Twenty minutes into the transient,

!
12 the operator closed the power operated relief valve. But,_

13 also remember,'on Davis-Besse,we blew the rupture disc on the
|

|14 pressurizer surge tanks. And so I'm not sure which was the
15 indication to him, whether it was the temperature or the fact
16 that--

17 { PROF. KERR: But the evidence is that in both of
18 | those cases the opera. tor was aware that the valve was stuck'

,

19 i open?
I

20 ! MR. TEDESCO: Based on this!.information I would sayi

e

I
21 | yes,.

~ i

| 22 il PROF. KERR: Thank you.

23 ||
"

I
| DR. SHEWMON: One would judge from this that it

a

24 I|
:

seems to be the rule instead of the exception that the PORV
i. Jeral ReOOrtert. Inc.

25 sticks open. Do we have any sort of reliability data on those
67--Ci}1i

a
l

-

.
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wb5 I things? Or is this the only way we can test them?

2 MR. TEDESCO: As I get further into my generic
i i

3| evaluation I'll be able to share further the equipment valve

4 function and how we're factoring that into the program.

5 DR; SHEWMON: Good.

6 MR. MICHAELSON: Would you care to comment now as |
!

i7 to whether or not these were identical power operated relief I
t

|8 valves, or were they of different manufacturers-
'.

9i MR. TEDESCO: I can't answer that specifically
i

10 ' right now.
,

1
II

,
DR. CARBON: Bob, I'm confused on something. f!

12 |
. . .-

| I'm under the impression that at Three Mile Island-2 there was
,/ ~

13
_.

no temperature indicator to show that the PORV was open. !
.

14 What's--

I3 MR. TEDESCO: Well so far as I know on the T&ID '

16
there's an indication of it.

I7 MR. MATTSON: Mr. Chairman, our understanding was
|

18 ! there was a temperature indicator on that valve.
k

| DR. CARBON: A second question, then.

20 This temperature indicator presumably acts fairly
!

21 slowly. And I believe you indicated that maybe at Oconee-3 '

,

-

22 h they closed the manual valve something like twenty minutes
!

23 !}I
v

!

after the--
il

24
J MR. TEDESCO: Davis-Besse was twenty minutes.

A .was neoonus, inc. ,

25 DR. CARSON: Is that a typical time,that it takes

;a! t.7'TN 1

n
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wb6 1 that long to recognize?
I

I2.520 2 MR. TEDESCO: On the Oconee-3 incident the block -

3 valve closed on reactor trip but reopened. That would have
,

4' been earlier than twenty minutes.
.

I
5 DR. SHEWMON: Max, it's a thermocouple hanging in

6 the fluid. It should respond in a matter of seconds, a minute

7 at worst. I

!

l
8 DR. CARBON: Is it in the fluid? And how much ;

9 time lag, I wonder, does it have. I'm told it's a very slow
,

10 ! thermocouple.
I

II MR. TEDESCO: You should be able to tell if this -

t12 valve is stuck open. You're going to start getting a depres-
'

.o

13 surization indication in the control room, and you'll know--
i

- -- - - - . - . - - .-

{14 If the valve should have reseated and you're still starting
15 to depressuri::e I think it's a very reasonable, logical indi-

16 cation that something has happened. You either have a small

17 break or the valve hasn't closed. The operator should then
,

18 go ahead and t_r to secure it with the block valve if nom

19 ' kind of information signals are available to him in the control
I

20 | room.
-

21 DR. CARBON: I don't question that. But I was !
i

Il
22^ wendering if the lag of the thermocouple in telling the,

23 ,Ij operator anything--
e
J

24 :I MR. TEDESCO: It won't be a twenty-minute lag,
Jeral Reoorters. Inc. ]

=

25 I'm sure, on the themcouple.

'I

] grec3
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' wb 7 1 DR. PLESSET: I was concerned about the valve
2 hanging open When you've got loads on it due to flow out

i
i

I
3 through that valve which might h. ave low quality then the loads'

s

- 4|
can be so that even though the valve wants to close it cannot. II

5| I was just mentioning it to Darryl Eisenhut, and I'm glad to |
1

1
6 know that they're worried about this, too, about this possi- !.I i'

i7 bility. But I think the loads may be higher than we're aware |
I

8 of.
I

i

i '

9| MR.TEDESCO: Dr. Plesset, one of the questions
I

10 ' we have is the adequacy of the valve to pass anything but
11 steam.

I '
I

12 ; i
- Remember, this is also part of the staff considera ,

i
i

13v tion on ATWS. It's related to this.
'

i

14 l

DR. PLESSET: Yes. I think this is a rather
'

15 serious question.
i

16 MR. TEDESCO: Yes, it is.
I

17 ( DR. OKRENT: In some future listing of these
,

i
18 transients I think it might be helpful to have a fourth column

19 ' which indicated whether the operator had a basis for knowing
i

20 | the status of the plant o whether there was a=biguous informa--
i

21 | tion coming to the operator. That's separate from whether he
n

.,2 , .d used all the information. --if I make the distinction. 't

.

il
*

23 MR. TEDESCO: I would hope that in our report
|24
when I talk a little more about it, maybe I will identify t;.a

..re neooners. ine. |c.,

25 appropriate area where this aspect will be discussed.a
i

d

;j t~-DCQ ,i4 . . -

0

._.
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.s

"B MR. MICHAELSON: Beforecyou get off that I'd likei

2 to ask one further question.
,

I |
3' You apparently have indicating lights in the !

_
I

4 control room concerning the position of the power operatedv.
I

5 valve. What position did the lights indicate? 3

l
!

6 MR. TEDESCO: Let me see if I can add some light |
!
i7 to that.
|
.

I8 Based on the information that we are putting |
'

9 together now on Oconee-3 the control room light did not show
| !

10 ! open status of the valves. At Davis-Besse I can't tell you: I
t

11 don't have the information with me right now.

12 MR. MICHAELSON: On Three Mile Island? I

, . . ,

' 13 MR. TEDESCO: Roger, do you know?, ,

I.

14 MR. MATTSON: I'm sorry; I didn't hear the question.

15 Could you repeat the ;uestion? We have a valve line up back

16 here,
i

17 , MR. MICHAELSON: The question was, What position

18 ||was indicated for the power operated relief valve on Three
|

19 ' Mile Island after the event started?
|

i

20l MR. VARGA: I have a list of the ins' mentation
|

21 available, presentlyc available, to sense opening or a leaking ,

22 i PORV.. On Three Mile Island-l there's a thermocouple indicationc

V q
23 !j but no alarm. On Three Mile Island-2 there was also a thermo-

t-

24 h|couple indication but no alarm.
- semnes. inc. ]

,.,

25 | Crystal River has a ther=occuple with an alarm.
JI
'i
i

te

-
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^ 'wb9 1 Oconee-1, 2 and 3 have position indicators, thermocouple
I
.

2 location, quench tank level, pressure and temperature. I'm I

| t

3i not clear yet whether those; are all alarmed. But indications!
.

x 4 are available.
I
I

5 Rancho Seco has a thermocouple, not alarmed, ;
!

6 quench tank level, temperature and pressure. I don'tknow |
|

7 whether those are alarmed. i
.

I8 On ANO-2 it has position indicators only, not

9, alarmed. Davis-Besse has position indicator and thermo-
i
i

10 | couples,
i

_ ._

11 MR. MICHAELSON: I guess I have to ask my ques-

12 tion again, then. I

e i

13 Is there a position indication at Three Mile I

i
I '14 Island? They do not have one, or you don't know?

15 ; MR. VARGA: The review we have made, which is

16 subject to checking, indicates they do not.

23 17 | (Slide)
|

18 { MR. TEDESCO: Going back to my slide, it really
.

I

19 forms the basis for our generic review. We have feedwater
i

20 i concentration at Three Mile Island. The sequence that fol-
i

|

21 | lowed was that we challenged the plant design in certain
^ 22 !i areas, namely, pressurizer level indicator, the one-through
L p

I
.

23 j steam generator, the feedwater control system, and the con-
I'

24 , figuration of reactor coolant system.
A .erai seoorrers. inc. ;i

25 ] In addition to that, there were operator procedures
1,1. *

1
1
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wbl0 i were available. Based on the information I'm looking at now,

2 it looks like it was the wrong operating procedure for that

|
3i particular situation, namely, in regard to what the operator

l -

!_

!
,

4 did with the high pressure injection system and what was also I;

I
5 done later with the reactor coolant pumps.

6 As far as equipment malfunction, we did have the {

7 power operated relief valve stick open. And then the operator
i
'8i failure falls in the category of the aux feedwater system

l

9}!
being blocked out.

'
.

10 ! Now collectively these sequences are being reviewed

11 in our generic program, and we are: constituting what we call a i

12 short term program to see what these are, to assess their i

_

13 significance and impact on the other B&W plants.
\_

l

la So with that as background,'we then went ahead i
i

15 and said, All right, we're going to look the plant design
16 features, the operational aspects and the licensing basis

17! of where we are. And then, with the I&E bulletin as our
i

18 action point, to make this assessment for the short term
.

19 | program.

!

20 | The three categories we'll be talking about are
t

|
21 j desien, the operation, and the licensing that we 'll be emphasi:--'

^

22 ) ing in our review.,

'u
23 (Slide)

24 j| We recognize that the review is really very early,

. era, n.aorters. inc.1

25 ] in this progression. We don't have all the answers yet. But

0 V/~CW|
4

.
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wbil 1 I would like to at least share some of the areas that we are
2 considering for our evaluation.

.

I
.

|
, 3| DR. OKRENT: Before you leave that last slide, ,

l4 you mentioned something about the operational procedures were
!

S not appropriate for that transient. And I assume that relates'
6 towhatherornottheRCPshouldstayonoroff,andsoforth.{
7 MR. TEDESCO: Yes, sir, that's one of the ques-

1

I
B tions, yes.

9 DR. OKRENT: And do you have any knowledge yet
10 ' as to whether the operator was very worried about overpressuriz-
II ing the primary system? Was that a factor in his thinking?

12 IMR. TEDESCO: Well, that would be on the highe ;

13 pressure coolant injection system, when he went from an
e

[14 ECCS mode of operation to the level control mode. And I would'

15 share on that that it was a concern about overpressurizing in
16 this instance.

17
j DR. OKRENT: Have interviews established that this

.

18 was the case?;

l

19 ! MR. TEDESCO: This is speculation. We were at the
!

20 | initial exploratory stage of asking what did he do and why
I

21 ; with respect to this question. -

!

[ 22 ] DR. MATTSON: Could I interrupt just a minute,
d

23 !! please?
I

.l
- 24 h The initial stages of the investigation of the

Jeral Reoorters, tric. ]As
,

25 ] accident by the Office of Inspection and Enforcement were
3
't

*

:|

.
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.wbl2 1 undertaken last week. And the kind of information that you're

2 looking for to remove the need for this sort of speculation !
I i

,

3i should be coming in relatively soon. But the staff here in ;-

t
i

I
I4' Bethesda doesn't have it yet. |

|
5 DR. PLESSET: What kind of review of operator !

I
I

6 training, optrator background, will be made?

,

7 MR. TEDESCO: That falls in the category of our i

i

|
8 licensing basis and the operational aspects. And the people ;

i

9 in the Operator Examining Branch are going through the whole
i

t10 area. They are re-assessing operator training, operator
,

11 licensing requirements in light of the accident that happened
i

12 at Three Mile Island. That will be part of our report. !
,_ !

I
13 DR. PLESSET: It will be a searching re-examina- I

I.

14 tion? I

.

15 MR. TEDESCO; All the areas -- design, licensing

16 basis, the operational -- they are all open now, all subject

17| to a complete re-assessment on our part.

18 (Slide)

19 ; Now in the area of plant desien, here are some of
I

20 { the matters thatwe're looking at.
I

21 |, We realize that during the incident the pressuri::er,
l

22 fi level started to indicate a rising pressure."

The question is,

!i
-

23 ! Why was that so when we knew we were voiding in the core?
;i

24 j|
-

So we went into three areas. We asked questions
_ .c , neconm. inc. j

25 j of ourselves about the instrumentation itself, was it behaving
'l

| ('7~ M 9
i,

. .. . . - .
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wbl3 1 as designed?

2| No. 2, we asked ourselves the question about the '

!

3| loop seals in the pressurizer surge line, could it have
,

I |
4' affected the reading of the pressuri=er level? i

|
5 No. 3 was the effect of the thermodynamics on !

'

|
!

6 the whole system. I

!

7 We came up with the following preliminary tenta- |
i
i

8 tive finding, that we believe the level indication was proper,|
!

l

9j that the instrumentation was responding as designed, that it
,

i

10 showed a rising level in the pressurizer. And from the event

iII that we had at Three Mile Island, wherein you had a - qucte - '

!

12
, . small type of break in the pressurizer, the loop seal manometer

i
13 effect did not contribute to this indication.

'
m.

i

14 No. 3, as far as the thermodynamics go, we made

15 some preliminary calculations at Idaho using Three Mile

16 Island-type of input scenario with the PILAP run, and the
i

17
! preliminary results are showing that you would, for this type

18 of event, with a rising level in the pressurizer, with a

19 | decreasing system pressure, would suggest strongly a _

i

20 | thermodynamic process during .c.depressurization .
!

21 Westinghouse and Combustion, and even now B&W,
Ic ,, i .

"il have all made similar analyses and are coming up with similar
'

v c

23 !|j types of findings.
4

-

24 j So we believe the instrumentation was recording
/.c. .aeral Reoorters. Inc. )

95
"i right; we don't feel as strong at this point as to the

..

!'
d ngw0.i bs .. c
n
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wbl4 1 contribution from the loop seals, and thermodynamics appear to^

2 be predictable for it.

'
3 We're looking at the power operated relief valve,

_
l

|
I

4 its malfunction history, what type of valve it is, the manu- i

|
5 facturer, and so on. That will be part of our generic review.|

|

{6, The primary coolant system configuration. We
| '

7 do have for the B&W plants the once-through steam generator
i

'
i

a causing the loop configuration into a candy cane type of con- i

I.
9, figuration. We're looking at that to see what possible kind

{ '

10 ! of design aspects exist with regard to the Three Mile Island-2
:

11 event. Also what effect it might have on entrained gases

12 and the natural circulation capability.

13 The once-through steam generator is unique to the !
.

j

14 B&W plants, recogniring that it has a much smaller heat
~

'

15 capacity compared to Westinghouse and Combustion Engineering.

16 ! We have tried to assess its impact on the whole sequence.
||

17 ' The feedwater s' stem malfunction: the principal

18 components, the history of it will be included. And then also

19 the control and safety systems.
,

:
|

20 | The B&W plants have an integrated control system
1

21j between the primary and secondary loops for control. We'll

22 h be looking at that.
^

c
L

lj

22 q The safety s" stems, as far as their actuation goes,,
!!

24 j what differences exist en 3&W compared to the other pressurized
..rm 9.oonm. inc. q.

25 .| plants, and establishing the basis of whether or not we would
!i
3
a
!i

6.r( - O d..+"
i.

- .- .
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515 1 have to.'do more on the basis of comparison.

2 DR. OKRENT: What do you really expect to look at !
3I with regard to the control system for the B&W plants?

I .

! !4 MR. TEDESCO: If you look at the control systems |

|
5 with regard to the once-through steam generator, how these !

|
6, things are coupled, realizing that with the smaller heat

7 capacity that you have and the smaller size of the heat t

.

I
t

a generator, the control system has to respond in a lot faster '

!
,

i way. It also involves the auxiliary feedwater system.
9|

. '

10 We found at Three Mile that the steam generator
11 went dry very early in the whole transient. '

12 Now recognizing that for all these events, for a
|

13 t

C small break, all pressurized water plants need auxiliary
i

'la feedwater systems.

15 And how does that tie into the control system?
16 The control system on these plants are generally not safety

17; grade. What effect does that have? That's just a kind of a

!
18 ; characterization of what we're looking at at this point.

i
19 i DR. OKRENT: I guess I'm not quite sure what you

i

20 ! think you'll do with regard to your look at the control
i

21,0 system.
I '

~

22 h||
MR. TEDESCO: The role of,the control system for all these"

23 transients really hasn't been considered in great detail.
l24 y They've been considered to be normal ., lant operati:g features

4 .nu a.mnm. inc. ,;
25 where one has not had to rely upon their function.

|| Er-m.. . 9< -
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. wbl6 1 Does the transient consider the anticipated event?

2h I think we have to re-think our whole process on that, |1
-

1
I ;

3i what role does the control system have. It may have to be
|t

I

4 upgraded.i

i

|
5 DR. ORRENT: Okay.

|
1

6 MR. TEDESCO: I just want to give you an idea of

7 the areas that we're looking at. Some of them may just not |
:

I
8 be consequential, other ones may. We may have to add to it :

!

9; and modify it as we go along.
{ '

10 | DR. CARBON: A different question with respect to
i

i
i

11 1; Item 2 and your comment on natural circulation. Could you i

!

12 | summarize briefly what sort of calculation is done for each |
,

13 |
m

|
of the different B&W plants to show thatnnatural circulation '.

v
,

14 is feasible? And would you also comment on how much testing

15 is done at each of the plants to demonstrate natural circula-
.

16 ! tion capability?
k
i17 MR. TEDESCO: Let me'take the latter question.

18 Our preliminary review has shown that natural

1

19 ! circulation tests have been run at Oconee and at Davis-Besse.
I

20 i They have been included.
'

,

21 |q DR. MATTSON: I might remind the Committee of the j

'l
"

22 discussion: we had down here on BHR and the need to go to cold"

U '

23 !l! shutdown on safety grado equipment. It must be two or th .te
:I

24 j mont.hs ago at this point. Where we talked abr e state of
as a.oormi. inc.,

25 ! requirements for natural circulation testing and spoke to the
d
a
1

N,
t. /r,~.-(v da:. u c
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17 1 need to do additional natural circulation testing for that

2 safety grade decay, or RER concern. I think we summarized i

i i

3' that for you at that point. That is, there are tests done |'

i

|
j
i4' but they haven't been done on all plants. I

|
5 Does that help?

{
6 DR. CARBON: It helps.

7 And specifically with regard to the plants under

i
B discussion here, they have been run on Oconee and Davis-Besse? !

1

9 MR. TEDESCO: That's my understanding, yes.

10 DR. CARBON: And not on the others?
i

II MR. TEDESCO: I don't know about Three Mile. I

i
12 : haven't checked.

| |
i

'(' 13 | DR. MATTSON: The B&W side of the room is nodding i

,
_ >

i
14 i ithat that informaton is accurate; those two plants have natural:

1

15 I circulation tests and the others do not.
16 MR. TEDESCO: Your first question about the analysis,

17 | Ivanhoe is in the process of performing an evaluation of the
,

18 Three. Rile Island situation for natural circulation. I don't

19 know the results. Maybe later on when f.arl Berlinger comes

20 | down he can share it with you. But I know we initially had an

21 evaluation of this matter. '
I

'

22 || DR. CARBON: Let me go back to a further questioni

lj
v

23 h to either you or Rocer. Some of the B&W clants have the steam
,

i

24 generators quite high and some of them quite low. Are thew mi n.=nm. inc.

25 two tests that have been run, natural circulation tests, are

l
a

!. h. .[ ~
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'wbl8 1 they believed to cover both the situations, the high steam
2 generators and the low?:

i

!3 '
_ DR. MATTSON: Our answer is Yes, from over here.

|'
4 We think it does. Let's see if B&W can confirm that so we '

I
I

5 have the right information.

6 Yes, they indicate yes.
|
|7 DR. TEDESCO: Oconee is representative of low I

I
B steam generator, Davis-Besse the high steam generator.

|
9 DR. PLESSET: Does the operator get adequate ,

10 preparation for going to natural circulation from full power
,

II
condition? And is it at all made aware of the importance '

12 i

of the pressure in the reactor and its effect on natural circu

I3Q lation? ' i
'

|

Id !

DR. MATTSON: I think that's a little' bit different

15 question. I don't believe these kinds of tests are conducted
16 starting from a full power, going through-
I7

DR. PLESSET: I don't mean that. But I mean, is

I8 | the operator aware of the things he might have to go through
i

19 i
; to get to natural circulation from full power?
i

20 ! DR. MATTSON: To my knowledge that is not a design
I

21 ! consideration in setting up these procedures. But it's subjecti
,

22 ! to check.
lj

"

23
Does anyM dy over here have it?

2#
.I MR. TEDESCO: We do know for loss of flow thatw .m p.oorms, inc. ;

25
they have to track through. That would be loss of power or

'l

il

.-



.
.-

69

'vbl9 I tripping of the pumps. So that is an effect that's analyzed.

2 DR. PLESSET: Well " analyzed," of course, is one |
| i

!
- 3| thing.. It means that some sophisticated engineer -- let's

4|' |
call him . sophisticated - has analyzed it. Does that mean i

|
i

3 that the operator $:nderstands what he's going to have to go j
l

6 through?
|

|7 MR. TEDESCO: I really don't think at this point |
|

8 I could give you a specific answer. As far as the detailed

9 operating procedure--
t
i

10 | DR. MATTSON: We can get a specific answer pretty
,

II quickly. Let us step out and make a call and we can get your
.

12
_

question answered on the record.

13 MR. MICHAELSON: I believe you indicated some_ ,

i

I14
preliminary findings concerning the question of pressurizer

15 level. Would you clarify that these preliminary findings per-

16
tain both to the short term - and by that I mean maybe the

I7
first thirty minutes -- versus the long term, meaning the next

18 10, 15 hours?
I

19
MR. TEDESCO: Dr. Michaelson, I was speaking toi

:

20 | the initiation, the initial part of the transient.
l

.

21 | MR. MICHAELSON: Well, do you have any comments
n

t vi
u "1 or preliminary observcH.ons concerning the longer term?

l
,

23 {| MR. TEDESCO: I guess as long as you are pres-
l

24 h surized, voiding in the system, you would indicate a level.
.,.4neoorters.inc.qx

25
Once you started with a simulated break up in the top side of

] 67-C70
|

d
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N20 1 the pressurizer I think you're going to have -- you will

2 equalize somewhere in this time frame, and the level should !
I

I
i

3' show a.. decrease. That would be in the long term. |'

|4 PROF. KERR: Mr. Michaelson, let me in on what it |

|
5 is you're driving at. What are the significant differences |

|
|

6 between short and long term?
I

!
i7 MR. MICHAELSON: Well, I was really searching

8f just for a clarification on a statement concerning the effect i

I !
i

9; of the loop seal on the pressurizer. I would fully agree
( '

10 ' that the loop seal is immaterial in the short term, meaning
i

11 while the system is still essentially filled with water.

!

12 ; I would not necessarily agree with it being immaterial in the !
!

13 long term. -

is,

14 PROF. KERR: Thank you.

15 DR. OKRENT: During the recent interchange of
16 questions and answers there was mention of loss of offsite

17 power as a possible way in which you could lose feedwater,

13 j and so forth. And I was wondering whether in either your
I

19 ; analysis of what you're doing and, even moreimportantly, in
i

20 ; your questions and advice to those who have operating reactors,

21 { whether you have included the examination of that transient
|

''
22 as something that the utilities should give attention tt.,

v
lj

23 I and whether you have thought in that regard.
|

24 [ MR. TEDESCO: In Bulletin 79-05, appended to it is
As . mal Reoorters, tric. '

25 , a summary write-up on the Davis-Besse incident where they
0

|| 67-077
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i21 I experienced a loss of offsite power, and the concerrs about

2 loss of equipment affecting the core are described in that '

I |
_ 3|' attachment.

I
4 !

The next step of where we are today on the generic'
I

5 review, when I get further into the licensing aspects I'll

6 be indicating that we do have to open up the whole approach !

7 on the evaluation of feedwater transient. We have not made i

i

I8 specific evaluations yet. ~ith or without offsite power ques- |
9 tions. But it will be part of our effort.i

i

10 8
DR. MATTSON: Let me try to answer that the same ,

11
way but in little bit different words.

,

12 I
-- The bulletin's immediate on-going action is narrow-

D .' I3
ly looking at the event at Three Mile Island to avoid its

,

I# repetition. What Bob is saying is that the short term

15
study tht he's doing would include an assessment of other

16 ;possible initiators of this kind of event for study over the
i

I7 long term, or for an identification of need to do something
I8 if there's a need to do something in the short term.

I9 | We understand the importance of offsite power as
!

20 ! (a) an initiator of this kind of sequence, or (b) a contribu-

21 |
ter to the difficulty if you have some other initiator ofi

I-

22 h this kind of sequence. And both of those thoughts will have
!

23 ||to be factored into the broader question that Bob is

.c..<.d oorms. inc. j24 h addressing.In ID
ax

25
i

y E7-07S
,

I
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I.' bl DR. OKRENT: But you haven't asked the utilities

2 to review their procedures with regard to that specific .

33.250 initiating event; is that what I understand?

~ #
MR. TEDESCO: Let me get the bulletin out and

5 read right from it.

6 DR. OKRENT: It may be there. I was looking at

7 79-08.
i

3 MR. TEDESCO: Inclosure 2 is an evaluation of
|

9
.

feedwater transients in 79-05. And it says: A loss of off-
,

1

10 ? site power occurred at. Davis-Besse -- and so on. And we're

11 !
-

transmitting this information. And the bulletin says: to |
12 ' !

.. review the evaluation by the Staff of the postulated severe j

'

13 I( transient related to B&W PWRs as described in Inclosure 2.
,

t

'
Do you have it?

15
DR. OKRENT: Well I was looking at 79-08 and I

16
didn't see so specific a reference to this,

i

17 '
I mean, we've been talking about whether the

18 primary system pumps should be turned or something. They'll

19 i
; be turned off automatically in that case. And you hav e a
i

20 { rather different transient and you are rather quickly under
21

other circumstances. And if all the effort and thinking is
r ., ., t

" d aimed in one direction it might lead operators to be sort ofi
v

b
I

,

93 1 directed down one road, as they may in fact have been here'

;

24 '
worried about overpressurization from lots of discussion about.

A avfal Recorrers, Inc. ,
, , '
", overpressurization a year ago.

6.7~C79
;l
ft
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.

wb2 1 If I can ask just two other short questions:--

2| In your opinion is there a difference with regard
,

1

3| to the probability of a transient like a feedwater transient !
l

4 or a control transient, or so forth, if the reactor is load i

5 following or if it is running base loaded?
, - . _ _ . . _

6I MR. TEDESCO: A base loaded plant is a stable plant.
_

1
i

7 You're just producing a certain fixed power level and just j

8: balancing for short maneuvering type adjustments. I guess
;

9|' in my opinion a plant that's a demand type of plant it probably
|

10 ' would affect the probability. That's just an opinion. I ,

i

11 don't have the hard data in front of me. !

12 DR. OKRENT: I didn't notice anything in the dis-

13 cussion about operating plants, whether one wanted to consider ,(,
i

!14 whether they should stay in the load following mode if they

15 . were so, or not. And I was just trying to ascertain whether .

|

16 you had given the matter consideration and arrived at a judgment

17 or not.

18 MR. TEDESCO: Not at this point.

19 I DR. OKRENT: All richt. '

l

20 i And just a question that relates really to the
r

| =

21 !, previour discussion. I didn't seem to see anything that |
!|n

( 22 ' relatcd to trying to make more available temperature informa-
,I

-

23 h tion from the core in any of the bulletins. Did I miss it?

24 h MR. MATTSON: No; it's not there. I think that's
.ser.i 9.aoerm, inc. ]4

25 ' part of the broader questions that we're looking at. The
I

, y* . f% g
| DY ** v

!!

.
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wb3 I whole question of instrumentation to follow the course of an

2 accident is one that we view has to be relcoked at. The I
i I

3
~

question of qualification of equipment not normally called
l

i4'
'

safety grade equipment is of higher importance today than it

S| was two weeks ago. Certainly within those two categories
1

i
6 fall.s a question of the sort you just phrased, that is,

7 temperature instrumentation from the core. It's not in a l
!

|
B bulletin, but it is in our minds and it is in our scope of |
9 inquiry; yes, sir. '

,

10 ? While we're pausing a moment, if I could go back
,

,

II to Dr. plesset's question, and I think, Dr. Okrent, your line
12 I

of inquiry was somewhat related. The thrust of it was, a lot ~r
I3,' of these things are analyzed by sophisticated engineers, I

,

Id t

believe they were described as, and safety analyses and
,

IS safety evaluations, but are there procedures. But certainly

16 for something like loss of offsite power, which is s.mething
I7 that happens and you lose reactor coolant punps and you depend
18 upon aux feedwater, there are procedures for bringing that
io ''i plant into natural circulation and cooling with auxiliary

f

20 '
feedwater, and training of operators to do those kinds of

21 |
| things is done, and operators are examined on their capability

[ 22 to bring a plant into natural circulation following those
l

v

22 !j! kinds of initiating events.
c

24
Now whether the cuestion of--Jef ai Reoorters, Inc. * Well, that's enough.,.

2**
Does that get to your point?

!
6

] [[T.. mC
..
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-.

-4 1 DR. PLESSET: I think so.

2 But what I was in particular concerned abrut, world
'

I
3 the operator appreciate the significance of getting to satura-|

'
4 tion pressure in the core, or even close to it, what that-

I
,

5 might mean for the condition within the core. I think that's-
'

t

6 I don't know; it might seem subtle to some operators.
,

-

i
7 MR. MATTSON: I think he would appreciate it. I

I

I8 I think it's also safe to say he'd appreciate it better today
j

9 than he might have before. And that's part of the review |
> ,

10 | that's going on.

II DR. PLESSET: .'Thank you.

12 | DR. CARBON: Steve?,._ ,

13q DR. LAWROSKI: In connection with the question
.

s..
,

II4 that Dr. Okrent just raised about following some of the '

15 temperatures in the core, in the plants that have been in
,

16 operation somewhat longer and perhaps have been refueled,

I7 are all of those thermocouples present in those plants?

18 ; As I understand, sometimes they're not included upon refueling.
t

I9 { MR. TEDESCO: Do you know if the thermocouples are
i

20 | also in the older plants that have been refueled, Roger? Do

2I you know?
i

22, DR. MATTSON: I was led to believe that this
l

23 |j
,

instrumentation was,the in-core chermoccuples were pretty good
!

24 ' in this plant compared to some others.
Aw _ . Jera6 Reoorters. lau:.

25 - I think maybe B&W could answer that better than us
,

!
a L.?;--r.. c;9e

g .-
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wb5 1 at this point.

I2 Recall that this instrumentation is not required ;

3 for safety purposes according to the way we normally do -

I

i

4 ! business. This is plant monitoring informatic i

|
5 DR. LAWROSKI: Could I get an answer to my ques- {

.

6 tion? i

!

7 DR. MATTSON: I'd have to turn to B&W to see if
i

I
8 they have that information. I don't have it off the top of '

I
9 my head.

|
10 | MR. McMILLAN: I'm John McMillan from Babcock and

II |! W.L1cox. We do have in-core thermocouples in all of our operat-
1

i

12 i
. . ,_

ing units. In not all cases are they connected directly into

13 the computer where the operator would have an immediate read-

|14 out. But there are thermocouples installed in each of the '

,

15 ' operating units.
t

16 DR. LAWROSKI; Thank you.

17 ' DR. CARBON: Bob,in your review of loss of offsite

18 power, will you carryythis further to include a case where
i

I9 { maybe the diesels don't start up?
!

20 | MR. TEDESCO: You're talking about a total black-

21 out situation? At this point that's one of the gene.ic

22
matters that we're looking at from the overall, you know,

23 !|Category A safety iters. Not at this point is it a specific

24 ' requirement. The generic review en this particular event,--
A. ., eral Reoorters, Inc. .

2'5 Remember, it's a short-term approach we're taking from the
i

.] '

,,
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vb6 I learning experience on Three Mile Island and what it means
12 right now. But the generic review on the longer term, we want !,

i.3 to acAnowledge the loss of power incident as an initiator. i
-

I4 But at this point I do not see a total loss of power as being
|

5 i
involved specifically.

j

6 DR. MATTSON: It's important to remember also |
I

7 that steam driven aux feed pumps do' exist in all of these

18 plants, all the PWRs.
|

9 DR. CARBON: Steve.
i

10 ' DR. LAWROSKI: In how many of these are they not

II i

connected to the computers? I

12 i
MR. McMILLAN: There are fifty-two thermocouples !

'
13 in all of the units. They connect to the plant computer on
I4 the three Oconee units, Three Mile Island-2, Rancho.Seco,

15 and Davis-Besse. They do have them at Crystal River as a

16 computer input through a multiplexer, so that you can't read
I7 them simultaneously. It's a little different configuration.

I8
At Arkansas Nuclear-1 the in-core detectors canc.

i

19 i be read from the in-core detector tank.. r .t that's inside the
i

.

20 | reactor building and not accessible to che operator.
t

i

2I | DR. LAWROSKI: Thank you.

,, \| DR. CARBON: Roger, could I go back to your last( - " |iv
i

23 comment here.
!

24
_Have you ever put probabilities together for

mi neoorters, inc. ;e.

w
3 plants like these on loss of offsite power and tha diesels

0
:! G7-CE4
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,

i Iwb7 don't start, and this single pump -- which I understand
|

2 h really aren't very reliable sorts of pumps. Just in general
i

i t3-
the sequence here. -,

-

| |

.

'

|
DR. MATTSON: As I recall, that's Task A under

$i '

j General Issue A-44, which is one of the unresolved safety i
'

!
,

6 '
issues. It is to do just exactly what you're asking for. '

7
1 DR. CARBON: To try to put some probabilities '

I
i

B1
| together? |

,

i

I9; DR. MATTSON: Yes. That is, to assess the ,

i

10 ' reliability of aux feedwater from just the view that you
11 j

.
propose.

I

12 '
,

' '

Saul reminds me that the Reactor Safety Study i

!
13 '

s ,/ locked at that aspect. But, of course, that's only one
i
,

14 '

. Plant.
I

I ~c '
| DR. CARBON: Yes. Do you have any idea what kind
i

16 i
i cf timing this particular generic item will receive?
I

171
i DR. MATTSON: I'd suspect that that kind of infor-

~

18

=ation in the normal course of events we'd see some time next
19 1'

fall. Whether the Three Mile accident adds or subtracts fromI

O
the capability to meet such a goal is unclear to me at this

21 '' point. It's going to depend in large measure on the results
,

'2 'I
''

I*

! of Bob's work in which he is, in essence, going to say, Theset- qs

93 ;'

; are theimportant things to do now, and here are the things
24

that can be left to do a little later. And I don't know where2 ,r.. a.oorms. inc.

^~4
9

that one comes out for sure.,

Il

d
b:Pf --(% Q t '.f i. . J3
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,

; wb-8 1 DR. CARBON: Thank you.

2 DR. LAWROSKI: With respect to, I think it was i
! i

!3 Dr. Okrent who asked acout maintaining the offsite power,
^

- 4| |
some of the helicopters that were flying around this plant |

i

5 '
were not all required in connection with monitoring this .

1

6 plant, it's plumes,.and so on. How long did it take to get |

7 the others out of the way so that at least they wouldn't be
I

8 there to jeopardize that offsite power which might have been !,

9 I needed?
l

,

10 ' DR. MATTSON: Dr. Lawroski, I can say that by the
,

II time I arrived at the site on Sunday that I was told that the
.

!

I
_

12 I plant had been placed in some sort of special status with i

I

13( regard to assurance of offsite, power from the grid if there !
i

i14 were difficulties with the grid. I was told that there were
i
i

15 i five separate offsite power lines into the facility, so that
16

, if one were lost it did:it mean you were necessarily in diffi-
I

17 culty.

I8
I also saw helicopters flying there. I don't

19 i believe there were any at that time that were not connected
'.i

20 | with monitoring efforts either by the government or by the
i ,

21 || licensee.
By Monday they had moved the landing pad to a

|
l

(_ 22 i better location relative to one offsite power line. And I'
h

23 |i think that situation is under control.|
il

24 1 DR. LAWROSKI: That was some tL7e af ter, your ar-
xerai neoonm. inc..

'S
rival was some time after.

-

N

C4m-wD.I L. %
d.

'
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'b9 1 DR. MATTSON: Yes. I would suspect it's fair to

2 say it was under control by Saturday. I don't think it was
i

3 I too far out of control ever. .

\
~~

4 DR. PLESSET: Can we move on, then? 's

{
5 '(Slide)
6 MR. TEDESCO: This slide is the second part cf our

I

7 review, which deals with operational matters.
IB' The equipment malfunction history. We are looking|
1

9 at the LERs to see if we cannot assess the malfunction history ,
i

10 ! as far as the power operated relief valves. We're looking at

Il the operator actions during this event. We're looking at the
12 i

probable response to feedwater transient. Plus the human .

.

13 factor in the whole situation, how he follows procedures, why '

i
!14 he did certain things. We'll see if there are not generic
~

15 | conclusions that one might be able to establish from the
16 operational experiences that we derive from the Three:. Mile-2
17 accident.

18 (blide)
i

l9
The other part has to do with our NRC role on the

20 { licensing basis that we follow in the evaluation of feedwater
21 type transients. We're looking at the vendors' message, their

1

122^

models and capabilities, the general approach that one follows
v , '

23 ' in the evaluation of these types of transients.

2 *' '
L We're reviewing the staff approach to transient

2. .m a.oorms. inc. a

25 } evaluation, namely, the general design criteria and the Standard
"
1

||
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,wb10 1 Review Plan that describe the review areas, the review cri-

2 teria and the findings that we make in our reviews.
I

3 I We certainly now have to go back and re-look at
'

I l
i4: the whole process to see what's going on in the light of the '

!
5' Three Mile Island-2 accident.

!
6 Along with this is involved a review of technical

'7 specifications, What are we putting in as requirements on
i
I

8 these plants? Are some areas perhaps too refined? Are we j

9) being'too specific in certain areas? And in other areas are
'

l
'

10 { we not being specific enough with regard to pressuri::er,
11 pressuri::er level, aux feedwater systems and the reactor trip

i

12 | system. And then folding that into the operator procedures
13 to try to better understand what the operator follows; What,

b_ I.

14 is he told to do in these type of transients, and how does
.

15 - that fit into the Three Mile Island situation?
!

16 ! The last category will deal with the operator

17 training itself. What is the training that he gets to cope
18 . with transients of the type we've just had, and others as

!
i

19 ' well?
i

20 | So we're expanding our look into the whole area
:

21 | on the licensing basis, what our regulations tell us to do,

C 22 ,| what are the areas of weakness now which we could perhaps
qv

23 || beef up. That is part of our generic review.
P
:

24 So when we put the three parts together: one about
,< aeconm. inc. ].

25 ;j the design, one about the operational aspect, and the other
1
h

i' b M SSj
B1

.
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'>bil 1 about the licensing basis, then in the short term we'll be

1

2| looking at the I&E bulletins, confirming the action taken
,

! |
3| there, their adequacies: we may have to add to it in certain j

4 areas depending on what we find out. And then launching into
}

5 a long term generic program that will look at all the aspects |
i

f
6 that we're considering. I

i
7 (Slide) |

:

!

B| Right now where we are in regard to the three |
.

9 areas: As far as design of the B&W plant, our preliminary
10 ' review indicates to us that we find no apparent major design

Il l deficiencies on the B&W plants. This would not preclude
|

12 serious consideration of areas where improvement might be

13 accomplished to improve the safety capability of the plant. '

,

I14 As far.as the operation goes, we certainly agree
15 that greater attention is needed on the plant safety equipment
16 with regard to its operability and availability, and greater

i

17 ' assurance has to be placed on this matter.

IB With the licensing aspect we certainly need more
i

19 | emphasis on what we had earlier believed as a regular anti-
i

20 ; cipated event. We have to look harder at operational transients,
i

21 | especially the feedwater type of event: what our. tech spec
~

0

( 22h requirements are, the areas where they have to be augmented
qs-

23 y or modified. And in conjunction with this whole review that
|

24!|! we are going through, we will be folding this into the I&E
,eneoonm.ine..;2.

25 j bulletin action to confirm the actions that are being required.
n

h
a
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wbl2 I We are working toward an action date of something

2h like the end of this month to try to get our preliminary '

l '

3
report put together that will speak to the areas that we have

#
talked = bout right now.

|
3

That's the conclusion of my presentation. f
0

! DR. SHEWMON: If you ever got there, I missed just !,

7 what the testing procedure is on these relief valves on t.he |
,

I
8 pressurizer.

{.

9
MR. TEDESCO: Right now there would not be any

tech spec requirements for testing, periodic testing. That ,

!

11 question was folded into my tech spec review. We perhaps have'

to rethink that requirement. i

'

I3
\,g/ DR. SEEWMON: Have you ever got to whether a,

I'# meaningful test could be done without having pressure, a

15 significant amount of steam be released at the same time,
16 or without it being tested at 2200 pounds pressure in two-

t

I7
l phi se flow?

I8
MR. TEDESCO: I indicated earlier that a lot of

19 1 this concern that's being expressed with regard to ATWS,,

i

0j gt,s the same type of question.
1

!21 ;
As far as the testability goes on the plants, the

f

- ,, t ,

( '' il safety valves and so on, they're all tested in accordance with
I

m3 j- the ASME requirements, which means bench type tests for'

24
actuation.

Jefai Reoorters, Inc ,.

DR. SEEWMON: And they do that once, and that's good
,
4
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wb13 1 forever?

MR. TEDESCO: I'm not sure what the frequency !2|
'

i3 is, whether it is only once, or after a certain modification
|

4' or maintenance pro dure. I dor.'t know specifically what
I

5 it is.

6 DR. SHEWMON: Who in the organi::ation is responsib e
!

l
7 for *.F.is? !

i

8 MR. TEDESCO: This would be in Engineering under

9 Jim Dyke.i
'

!

10 | DR. SEdMON: Thank you.
I

DR. CARBON: Chet? !II

12 ! DR. SIESS: Bob, will you be looking at the possibil-
'

1

13y ity of whether the use of evaluation model analyses, say for
14 small break LOCAs, can lead to inadequate or incorrect acci-,

15 |i dent scenarios, and, thus, to inadequate guidance to the
i

16 operator?
I

17 | MR. TEDESCO: At this point, yes. I can say we just

18 made some preliminary calculations at Idaho on this type of

l9
test and it did reveal the thermodynamic behavior that was,

20 experien md . So I have to say yes to your question.
I

21 | PROF KERR. Are.these models being used in the

{ 22 |j conservative mode or a best estimate mode?
y

-

23 MR. '"EDESCO : Right now, Dr. Kerr, the evaluation

24 that we are in the process of doing is based on the Three Mile
. r., n.oorrers, inc. .,.

_

25 Island input parameters; in other words, what happened at
a

:. g.~4c.. cij ._

.
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wbl4 1 that plant.

2 PROF. KERR: If one uses an evaluation model that !
l

3| conforms, for example, to Appendix K the emphasis is on ;

! I
i

. 4 conservatism rather than realism. Is the evaluation model

3 being used that kind of model?
i

'

i

I
6 MR. TEDESCO: Up until March 27th the evaluaticn I

i7 model was used on small breaks. It was not coupled to
|
|

8| transient. type events. We just have to re-look at the whole |
1

9' procedure, the process. I understand what you're saying about,
,

10 | the conservative model passing out because of some of the
i

11 subtities that happened. It's a precaution that we will

12 consider. I

!

13g DR. PLESSET: It may not be entirely pertinent

14
.

for what they were trying to do in their analysis, I believe,
15 whether it was evaluation or best estimate. I think that ini

i

16 { a best estimate mode they've gone beyond in trying to describe
I

17 [ what happens, I think. Isn't that right?

18 MR. TEDESCO: Yes.

19 - I have a curve, if you would like to see it.
1

20 j DR. PLESSET: The only concern they would have would
I

21 j| be what the decay heat would do, and probably there they would
F_.

22 :| take the best value they would have.
'

s-

23 !I DR. MATTSON: They took the parameters measured at

24
. Three Mile Island and input those to the code to see if they

A .erai Reoorters. Inc. ,j

25 could reproduce the transient. And that, in effect, removes
,

(.,g._ r c ,L.. M

..
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~ wbl5 1 the conservatisms that are there for a loss of coolant accident

2| analysis that's done under the more traditional framework.
,

I
__ __ i

3| (Slide) l
;

'
i

I

4' MR. TEDESCO: Here's a comparison of the Three !
-

|
5- Mile Island event and the transient that's calculated by the !

-

t

6 Ida. people. It's a preliminary thing. In the lower part
;

7 here--

t

8;
- Could you use the pointer and standjDR. LAWROSKI:

i
!

t
9; to the right, plcase?

I '

10 MR. TEDESCO: All right.

11 Here we go. The solid curve is our RELAP run. As

12 indicated down here, the dashed line is the Three Mile I

1,-/

13 transient. There are phasing differences. This plot here is,n
,

'la the peak saturation during the process, and following along
15 until we reach somewhere about this range.

16 This spike appears about in the eight-minute point
17 at which the aux feedwater syst',m went on, eight minutes into
18 the transient. The other curve I'll show you is related *w

C4 19 ' this, it's the pressurizer level. This pressurizer pressure
i

20 , is falling ~during this period.

!

21 j (slide)
i

-

22 'd Here we put the level on with the same type of
fjC

23 nomenclature. You see the solid means the RELAP-4 run and
0

24 ] the dashed means it's the actual transient. And during this
. mai neoonm. inc. j

25 ] period here we're showing a rising level, and the other curve
1
'i

0 k.T 3
c
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'wbl6 1 shows the pressure going down.

!
2 Let me see if I can't put the two togethe- '

|'

3 I It's a kind of a messy configuration, but let me see if I '

- t
,

I'- 4 can walk through it with you. I

|
5 (Overlay) |

1

6 This one here is pressure, showing it going down'

7 during the transient, and then showing the level going up in (
,

I
8

,
the pressuri::er. And that's what the operator was responding

9 to. He thcught he had plenty of water in the system and
,

10 ' that everything was well under control. He was following
~ ~

procedures in the shlft oveE to ma5.ntaining the level.Il

.

12 These are very preliminary runs. We haven't
:'

13 gone through a thorough evaluation. They're running up to

14 I about 12 and 20 minutes into rhe transient.
15 DR. SIESS: Is RELAP-4 an Appendix K approved

16 licensing evaluation model?

17 MR. TEDESCO: Yes, that's what we used.

18 DR. PLESSET: That's not quite the understanding,

19 ' Chet. It's not used for evaluation model analysis.

20 | MR. TEDESCO: I think it is.

21 DR. PLESSET: But that's not what was used here?

( 22| MR. TEDESCO: No, not here. This is the RELAP-4v i.

Il
23!j code that was used to mock up Three Mile Island.

l
24il DR. PLESSET: It looks as though it's doing fairly

i. ;eral Recorters, ine .

25 ; well,
i

!; c' Yh..(% Q y
:, 0;. f . . . t

G. .
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7 I MR. TEDESCO: Trand-wise I think it looks pretty
1

2| good. There's a little shift on time sequences that we
i

'

., 3| haven't ironed out yet. But for a quick run to get some quick |
|

1 I'

4 sense of what happened, I think it's pretty good.

5 DR. CARBON: Dave? I
l

DR. OKRENT: Bob, I think you made a comment that I6 i

7 as of now you don't see any basic design deficiency. -

8 i MR. TEDESCO: I used the word " major."
I

l9 DR. OKRENT: Major design deficiencies.

10 ' MR. TEDESCO: Yes.

11 DR. OKRENT: In what context are you making that

I2 statement? Is it in terms of the specific transient or
i

\ss,[ 13 accident at Thre Mile Island, or is it a general one where you

Id | consider response to small breaks of all sizes, or a range of
I

15 I transients, or what's the context of the comment?

6 MR. TEDESCO: The initial attention is on the
i

I7
! Three Mile Island event, on what experience we've derived from

$I8 that. Folding that into the design of the plant do we see!

i

19 1 anything basically wrong with it? And as far as we can tell
|

20 | at this point, from a short term look we have found no major
.

21 design deficiencies.i

f<-
"y 0 DR. OKRENT: How do you plan to ascertain whether
,

%,

li

23 there could be, or may be design deficiencies, if there are
i

24 '.:
A .cer a.wrms. inc. ,

any, for other kinds of transients, including small breaks'

'5'
or intermittent breaks or whatever?

d b.r --e r rf i. , J'
,

4
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wbl8 1 MR. TEDESCO: I have to rely on the outcome of
i

2 our generic program for that. I tried to indicate our short
!'

3| term approach. It clearly focuses on Three Mile. And then
'

! !
4 we have to shif t into the more generic aspects. The outcome |

i

3 of our report will be a set of findings and recommendations {
;

6, from whatever we learn, and not to be so narrow that we don't '

7 look at other aspects of it.
|
t

d lE 8
|

9

i
'

,

10 !

11 '

12 i
!

I'

13UC i

'
14

15
i ,

16

17

18

19 i

|
20 i

i

21

22 !|
"*

/

|"

23 !|;
2s

, er. neoorrers. inc.

25 ,
d c __. n c e
;) (. f Ju

d
,1
,,
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1.f ebl i DR. OKRENT: Has the Staff initiated a long-term
;

2 program concurrently with the short-term program, or does it

|3I have to wait? i

l
'

!

I
4 MR. TEDESCO: That's what we're trying to do now. |

!

5 That's part of our effort. !

!
'

6 MR. MATTSON: Part of the goal of the short-term .

.

7 program is to define the long-term program,

g MR. TEDESCO: We're only a part of the whole effort !

4.040 9 on this thing. You know, if anything has taken priorities, if
f

10 ' it's one, two, three or A, B, C, it's one and A, believe me,

11 on the whole thing. '

12 MR. MICHAELSON: Bob, I have just one question and i
!

Q' 13 that is I'm having a little difficulty yet sorting out the

14 short-term events at Three Mile Island and the longer-term :

15 events. You addressed here the ecmputer calculations and ob-

16 servations and also drew a preliminary conclusion concerning

17 I guess the short-term situation.

18 Would you care to surmise or at least indicate what

19 you feel concerning the longer term, and also indicate perhaps
!

20 t when you really think the damage occurred. Is is a short-term
i

i

21 [ effect or a long-term effect, and if it is a long-term effect,
^

,o)thenthat'stheonethatappearstobethedesirableonetov
||

23 ] concentrate on.
I24 '; DR. SHEWMON: By " damage" do you mean core damage?

A .cefal Reoorters, Inc, ,'

25 MR. MICHAELSON: I mean when did all the activity
'/,

1
i

(.t" -O Vi r*
f,1

* . -,

,
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Ieb2 appear to be released? Core damage of course is the thing of

2 I

major concern here. ,

,

3i |
__ | MR. TEDESCO: When I contrast long term and short

i
i

' g| |
'

term I do not include such things as the containment isolation,j
i

5 i

dealing with hydrogen, dealing with highly contaminated fluids,;
|6 and stuff like that.
|

7 I'm in short term looking at initiating events

8 and how it propagated in the system, up to the time we had the |
!

9 core damage which was, you know, within the two-hour period
|

10 l
| when the went off, and just seeing what the reactor responded

11
to.

060 As far as the long-term accident recovery, that's |-'

(.' 13
another type of generic program that we'll be following.

I

MR. MATTSON: Maybe I can try.

15
Bob, I think two hours is about the time that Carl

16
is starting to get interested. It's between two hours and 15

17
hours that damage occurred, according to the information we

18
have today.

19 1

|
Bob is saying he's looking at the transient up to

20 I
i that point that got you into the situation where damage did

21 || occur, and that's the kind of thing that we want to concentrate
'

'2C' on in the sense of the short-term for deciding what are the
'

1

23 !!! proper things to do from a procedure standpoint or a desig:
1

2t h
Aw . eceral Recorrers, inc. | modi iCation standpoint or an operator training standpoint to

25 '
not get in a situation where such damage would result.,

J
tl
!; ry-pc
;, Uf . . . _
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I

!

I
3 Clearly there has to be a good look at the mechanisms

-

2'| of damage, how the system was behaving once you got into the *

i

_ | box that could cause damage. A lot of that is going on right
I

\ i4
now, tr,(ing to characterize what the core looks like for long- ,

3 '

term cooling purposes, trying to understand the mechanism of
I

6| damage, the extent of damage; that sort of thing. i

i

7 I suspect that that may in fact be finished before

8 Bob has got his long-term program underway. We're not ignoring
,

9
i it. But Bob is saying he's concentrating on the safety of
i

i

10 ! .

operating plants.

11
MR. MICHAELSON: Maybe I can make one more comment

.

in clarification then., - ~

'
13,

Lv I would have to conclude from what you have said I

14
believe that you have strong reason to believe the problem

IS I
developed in the first 20 minutes and that that was kind of the

16 | end of the analysis. Is that right?
!

17 '
MR. MATTSON: I think the sequence of operator actions

18
i and equipment performance in the first 20 minutes is very
!

19 1
important and over the next two hours it is also important.

20
By the time you finish the first two to three hours, you're:

i
21 <

j in a position where the core is being damaged, extensively
r h

,2|| damaged. And the goal here is to avoid getting beyond that first
'

v

'l
23 !

two hours.

24 ..
A. Jeral Reoorters Inc. .Y p n entaM what happe.ned

25 ] af ter the two or three hours but with the idea being that you
y [j-f* .C 4ed
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I.b 4 don' t want to repeat that, then the focus right now, in our
i

2 judgment, has to be on how do you crevent the first two hours
I |

3i I

: from occurring. ;

i
l

#
3MR. MICHAELSON: Are you intending to carry the
|

5 analysis out further than 20 minutes, say for the first two !
|
1

6 hour ? |
.

MR. MATTSON: Oh, yes. I think eventually there f
7

i

8 will have to be an analysis that extends not only the first

9
two or three hours but tries to reconstruct the physical situa ,

10 '
tion within the reactor vessel over the whole accident, right

11
. up until today.
|

12
-- Sol reminds me that a lot of that is not done with

C I3
computer calculations. Once you get steady-state and stationary,

14
stable, a lot of it is done by hand calculations. Computer

15 '
calculations of the sort that Bob has shown won't go that long.

16
DR. SHI"dMON : I think we're all concerned that one

17
doesn' t get too enamoured about how well one can get the ccm-

1

15 i
! puter to fit the irrelevant part of the curve, the marginal
I

19
irrelevant.

! MR. MATTSON: Yes, sir.

21!
DR. CARBON: Are there other questions by. the

_

22||'
' ;! Com::u.etee ?

I

23 |l
!| (No response.)i

24
Does that then conclude the presentation?Aw 4eral Reoorters, Inc.

25 ( MR. MATTSON: Yes, that's all we had planned this
||
,t

,\

il 67-100
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34 |

I morning. And the other things I mentioned we will be prepared

2
t.1 discuss later this af ternoon.

I i

3 i |DR. CARBONr Let's then take a ten-minute break. i,

|
i

I4
(Rect :ss . )

5 'S.LL) DR. CARBON: Let's move on to the next part of the .

I

6 agenda. I would like to call on Mr. Etherington to lead off
:

7 discussing the status of the Three Mile Island Station. !
!

8 l

Harold, will you present your report? !

'x:x x: MR. ETHERINGTON: Mr. Chairman, I spent two and a

10 !
j half days with Dr. McCreless of the ACRS staff at the site,

11 i
i from April 10th to 12th, observing the offsite activities
1

12 1 '^

across the river from the plant, attending meetings, and talking

N. 13
to personnel.

14
Other Committee members and Committee consultants

15
attended at various periods and I presume they have also made

16
their own observations.

17
My observation is the two organizations, the

18 '
Three Mile Island Recovery Organization and the Industry Ad-

19 1
i visory Group, ccmprise an exceptional assemblage of high-level

20
! talent. It would be difficult to get together an organization

21 i'|t better qualified to steer the recovery.
_

:|
4

'2 ] THe chain of events has already been described by
'*

23 1
4 Mr. Michaelson to the Committee at a previous meeting, and I
a

21 :| believe he proposes to update his conclusions..ce Feceral Reoorters, Inc. "

25 '
| We have also heard from the Staff and expect to hear
|

I.

J
,

_ _ -
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eb6 I further complete statements on the chain of events, and the

2 recovery procedures from others during this meeting. i

i3 With your permission, I would like to forego a
|

4 statement that would be fragmentary and prove repetitive, and |
|

5 I would like to focus the attention of the Committee on two |
!

basic, if obvious, requirements for natural circulation, one I6

!
I7 of which appears -- and I cmphasize " appears" -- from the re-
|
1

8 cord -- Let me restate that -- one of which appears from the
|

9 record -- and I emphasize " appears" -- not to have been met at ,

!

10 1 the Three Mile Island Plant, and this could well have been the

11
prime cause of the seriousness of the accident.

\ \
12 1 !4.135 If I may go into that description, Mr. Chairman?

,, ;

13
The heat sink in the steam generator must be at a

'
.

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

higher level than the core of the reactor. Obviously, if the

15 I
heat sink is at the same level as the core, we have a hoti

I

16
leg which is balanced by a hot leg, a cold leg which is balanced

,

17
by a cold leg, and no driving force to promote circulation.

18
If the core is much below the heat sink or let me

19 |
: say it the other way: If the heat sink is above the core, then
t

,

'
we have a balanced hot leg here, a balanced cold leg here, and

21
a cold leg here, which is also offsee by a hot leg here, and

-

72 j the driving force is the height of the one-inch square column'

s-
q

23 hj! of cold water minus the weigat of a one-inch-square column of
24

hot water.
.r neco,rm, inc. j.

25 '
Now clearly the first requirement is that the heat;

!i

|I

W ~ _ Y ,?
_
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Ib7 sink must be higher than the heat source. A conservative
!
.

interpretation would be that the heat sink should be as high |2

I l
31 !

. | as possible in the steam generato-
I

I

# Now, let us look at the actual conditions. During
|

steaming operation at full power, the level is 42 #eet high

in a total cube length of 52-odd-feet. At full power |0

l

7 the level in the steam generator is about 42 feet.
|

At low power, down to 10 percent, the level is only!8

l

9 '' about 7 feet way down here.
|

'
,

10 !
Tom McCreless and I looked hard to find a statement

'

of what the condition.would be during operation of the auxi-

12

|s liary feedwater system. We found the statement in either the
'

13 |
',i. . SAR for Three Mile Island or in one of the PSAR -- I forget -

i

14
which it was we found it in. We looked in both. And the state-

15 ment was that when the auxiliary feedwater came on, the level
1

is to be maintained at an unspecified high level.

17
However, the record appears to shcw that following

la
dryout af ter the loss of feedwater, the. level remained ex-

19 |
170 ; tremely low, about one foot, way down here, about 20 minutes

|

20 | and at the time the recirculating pumps tripped, the level was
I

21 h only about five feet, still way down here.
~ ,, Y

''
One obvious conclusion which or would be tem,tedJ-

'3 !|
l to make is that there could be no possibility of a natural

^

i

24 I|;

eCU Cd a don oC m d.79 at dat D.e . h I wM @aMy dat
Aw .ceral Reoorters. Inc.

25 4
statement later.,

!|
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-
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Ib8 obviously another conclusion-- The first conclu-
1

2 i

i sion would be that the level control appeared not to function i

(

,s j as stated in the SAR.

# Af ter the pump was tripped, the water level rose t

|
5 sicwly in the steam generator and the secondary pressure dropped

I

6 to about 300 psig. This clearly suggested a continuation o'

inflow of feedwater but with loss of heat sink inasmuch as the |7

t

8 temperature -- pressure in the steam generator didn't rise at |
!

9|183 all. It was actually falling. ,

10 1
At the time the satisfactory level was reached, and

11 i
; this was very late in the transient af ter the pumps had been

12 !
- I

tripped, the second requirement, which I will mention now, could
~

3\'m. not have been met, and therefore, natural circulation couldn' t
i

'#
have been promoted at that time.

15 '
The second requirement is that the pressure of the

16
reactor coolant must be high enough to prevent breaking of the

17
circuit by gas accumulation at the top of the loop. If we have

18
an accumulation of gas here, clearly it will be a problem in

19 1
establishing recirculation.

20
; A conservative interpretation of this criterion

21 | would be that. there should be no release of gas.
l_

,, !i

(- " |1 I believe -- and I think if I'm not correct I would
1'3 i*

like the physical chemists to correct me -- if we have a gas;

24 .,
bubble in the system and the free service of water, the pressureAs .weral Reoornes, Inc.

25 ''
j here we'll say is P, and we 'll give that a saturation
!

c r. A i' n
(.y ,

L., -s.

el
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1eb9 temperature, cps u , then the pressure here will have to be P
sat'|2

,g The saturation pressure corresponds to the temperature of ,the
I !

3 i

199 water plus the partial pressure of the hydrogen in the bubble.
,

|
# Now for a bubble to exist the pressure must be equalI'

|
5

'

partial pressure of the hydrogen. ;to P plus PH2,sat

We can see what would happen. Let's suppose we in- |6|
I 1

crease the pressure here and keep the temperature the same. |7
1

0 The saturation pressure of the steam would have to stay the

9 same. To balance this, the pressure of the hydrogen, the par-

10 '
I tial pressure of the hydrogen will have to increase. For the

11
partial pressure of the hydrogen to increase, the hydrogen will

I
12 '

have to pass into the water in order to maintain the equili- ,

'I3'

(. brium between the water and the gas phase, and that means the

14 I '
I bubble will shrink.
I

15 '
And ultimately when the total pressure exceeds these

16
two, there will be no longer any gas bubble.

17
Now I'm not a physical chemist, but I think that's

18
i appro imately right.
i

19 i
|

Steve, can you tell me what your opinion is?
!

20 1
DR. LAWROSKI: I think you're very modest.

i
21 1 MR. ETHERINGTON: This is now a presumption. Byj

~

22 h
L !! the time the level rose in the steam generator to where you

!
23 h could conceivably maintain natural circulation, there had been

24 :,
so much damage to the core that there was a very large quantitys

A .m n.oonm. ene.
25 -

of hydrogen generated, and the loop that I erased at the top
,

!

:i
a 64n a b.x

c

u

. . .
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eblo I of the steam generator is completely filled with gas, and there

2 is no possibility of recirculation. i
-

i
i

. 3| New please understand what I'm saying is not a state-

I |
4 ment of what occurred. It is something whien I think the I

|
5 Committee might want to think about in its deliberations of |

1

6 the over-all problem,
ia

7 I should say something about the possibility that
,

|
8 there might have been some recirculation in spite of the very |

9 low heat sink. There are two ways heat can get over.
,

,

10
The first is the spray. In the auxiliary feedwater

,

I
Il i Imode the spray is right at the top of the steam generator.

12
- It's spraying on the tubes. I don't know to what extent it

13L.. penetrates the tube bank. I don't know how much water was
.

14 '

spraying, or how much heat could be removed; that is, what
i

15
temperature could be established in the cold leg.

16
The evidence, however, does seem to be that there

II
was no recirculation established. So whether this mode was

i

18 effective or not, I think we would have to leave it to B&W to

19 '
i give us an analysis of the degree of penetration that they
|

eg ,; could expect into the tube bundle.
'

|
21 l

The second possible mode of -- if I may call it a
_

22||
j, degraded means of heat transfer to the steam generator. Shortlys-
.I

23 fj af ter the pump trip the hot leg was at or above saturation.
24 '

x ameneoomnine.: We had hot water in the leg above the reactor vessel. There

25 |would be bulk boiling, presumably, in steam, a crossover at

fe.'/-YC Sli
. -- --- .-
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I11 that point and steam could pass over, condensing in the water

2 in the cold legs and give you some mode of heat transfer which i

l I

_ 3| might establish recirculation.

1
# 'This doesn' t look like a very strong mode of heat

|
5

|transfer. Whether this would be an effective means of estab-

6 lishing natural circulation, I don't know, but the evidence
|

7
is of course that there was no natural circulation. -

h 8 New with these comments, it does. appear important

9 that for all pressurized water reactors there should be a.

1

10 I
precise instruction concerning t.,e conditions necessary before

,

11
i transferring from forced circulation to natural circulation,
i

12 I
and secondly there should be a clearly specified means of veri ;.,

13
'

\s- fying the natural circulation has in effect been instituted.

'#
These apparently were lacking and I say again

1
15 ' "apparently" only as an inference.

16
I don't know how fast the steam generator can be

17
i filled with the auxiliary pump. That also might be a f actor.

18
If the reactor was operating with the water in the steam genera-

19 ,
tor at a low level, then we would have to have a means of fill-i

|
20 1

ing it fairly f ast in order to establish the circulation.,

I

21 !
Mr. Chairman, I think I will-- Well, let me see....

,2 !~

^ ! I think the Committee might want to have this in the back of;v
n

'3 Y^ ! their minds as context material in considering the effects of;

24
the early abnormaliti es . We could conclude that the earlyx .m. a.oo,ms, ine. .i

025
abnormalities had no bearing at all on thesubsequent events ,,

!

,,

.
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I2 that in any case, as long as.the transfer to natural circula-

2 tion was made, it was made with a low heat sink it could i

i
e*i

., ; not have been established, or we might conclude that the early ,

|4 abnormalities did in,effect contribute to what developed.

5 later, possibly by gas generation.

6L.280 I I think that's all I have to say, Mr. Chairman.
I i

7 DR. CARBON: Thank you, Harold.

O Are there questions for Harold?

9 DR. PLESSET: I don' t see quite how you can suppose,
i

10
! if you had a fair amount of hydrogen in there, that it would

,

11 |
| disappear. Certainly the vapor will disappear if the pressure

12 ; t1 is above-- ,
,('' 13 !

MR. ETHERING"'ON: If you get the pressure high
i

14 I
enough so that the concentration of the hydrogen in the water

I

15
is greater than the partial pressure that you would have in

the steam space, then of course there would be no gas bubble.

17 1
| DR. PLESSET: But the hydrogen is going to have to
!

18 !
I dissolve.

19 !
i MR. ETHERINGTON: It would have to dissolve.

20
! DR. PLESSET: And it might be a very slow process.
I

21 'l MR. ETHERINGTON: Oh, yes. Excuse me, this is
||_

'2 ||'

strictly at equilibrium,v e
il

23 !|
1 DR. PLESSET: Vapor condensation is rapid but the
.I

24 ;j
hydrogen dissolution, that is--

. . ~ nae neoonen, inc.

25
MR. ETHERINGTON: You're absolutely right. I should

b/'YD
a
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Ibl3 have made it clear I'm talking about an equilibrium process

2| and the dynamics of it is something quite different.
I i

_ DR. SHEWMON: To make sure I understand what you

# said, on the first part you said not only do you need a solid
I

5 primary system for natural convection, you also need the water |

6| level in the secondary side high enough--
,

MR. ETHERINGTON: -- to provide a heat sink which f7
t

8 it at a higher level in the core. You need a cold leg on one

9 side that more than balances the hot leg on the other side by

10 '
the greater density of the water.

'

DR. SHEWMON: A different one, though.

12 !

Do you have any evidence that says there was a signi-

\ 13 ficant amount of hydrogen generated before, say, one and a half'-

14 |
'

hours, which was after both e.e pumps had been turned off?
;

15 3
I MR. ETHERINGTON: No, I haven't. But the water level

16
in the steam generator remained low for a long time.

17
DR. SHEWMON: Long? You mean be fore and af ter the--

18
MR. ETHERINGTON: Before and after. It rose

19
gradually af ter the pumps were tripped, but it didn' t reach a

20 ! really high level until hours, I believe, into the transient.

21
l DR. CARBON: Fine. Let's go ahead then.

i

-

22 !|
*

f Carl, would you present--s.

23 i|
MR. ETHERINGTON: Could I ask whether the Staff has

24 '
any rebuttal to what I said?a, .o.,. a.comn. me.

25
1 DR. CARSON: Surely,
i

/
g
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1

1G agbl The question was raised, do you have
2

any rebuttal to what Mr. Etherington has said?
!

3
- I MR. MATTSON: I think Harold understands the

4
situation quite well from the discussions he's had with the

|
5 i

people up there.

6
If I could try to summarize what I think the message

7|
1s, Mr. Etherington, then we can make sure we've understood

8
what you've said, because I think we agree with you.

9

| I think you're saying that the success of putting j
10 I '

this machine on to natural circulation at the time the reactor i

11 |
coolant pumps were tripped several hours into the accident .

I
12

would have been a function of where the thermal center was in

the steam generator. |
14 |

MR. ETHERINGTON: That's right. i

15 ,

MR. MATTSON: And the higher the better for that
,

16 '

thermal center.
,

17 <

MR. ETHERINGTON: Yes, j
'

18

MR. MATTSON: But because the steam generators had j
19 1 i

j been through a transient where they boiled dry because of no
20 | !

! feedwater and then were refilled, that thermal center at the
:

I !
21 ; i

j time the pumps were tripped was low in the steam generator. '

22 )
'"

; And had it been higher, natural circulation may in fact have i%

23 d !'
| been achieved in time to prevent serious damage to the fuel.

24 ,

. r.i n.oo,1,,,, i nc. MR. ETHERINGTON: That sounds right.,

25 !
*

3
MR. MATTSON: That is more succinctly said today

!!
s :j b / ~.4.y 0< r~

..

.. __
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Ib2 than I've heard it said before, but I have no reason to quarrel

2 with the technical f acts that go into that kind of statement.
1

- | MR. ETHERINGTON: It doesn't seem to be very much
I

# f actored into the discussion of the chain of events, does it?
|

5| It hasn't really been discussed very much, this particular '

I6
j phase of the accident.
i

7 MR. MATTSON: WEll if I go back to Carl's point about|
i

8 making sure that you look at the two to three hour portion of

9 the transient, I think the emphasis has been on early in the '

I
t.

10 |

k
wherethelossoffeedwaterandthestuckopenrelief|transient,

11
valve were very important controlling parameters. I have not i

i

12 lheard considerable discussion of what you're talking about.
_

;

!
I3 I think there ought to be more. '!

I

Id !DR. CARBON: Dave?
. i

,

15 DR. OKRENT: Since this is not my field and I'm
i

16
'

trying to learn as I go along, I have to ask questions. And I

I7 earlier asked questions about the loss of off-site power and

I8 whether you were thinking about that, and what you were
,

19 '! suggesting operators be prepared to deal with.
|

20 | What I can't tell is whether, in the event of loss

2I of off-site power, you might be in a position where your
-

- , ,

" || steam generator level was low and where, when you hoped to gos_

23 |iJ into natural circulation, for example, you met one of the

--

24 | conditions proposed by Mr. Etherington, a no-go condition,
mai Recortrs, Inc.

'S in other words, too low a level in the steam generators.'

I

!

'

L v/-1.t t
_ __ ___.
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1

b3 MR. MATTSON: I'm not sure I can answer a question

2
of whether we have confirmed that that's the case fcr the loss

,

31
- I of off-site power analysis. But certainly that would be an

4
important consideration in the loss of off-site power analysis

|
5

tran3ient. Where you lost the reactor coolant pumps, you would

6
he on natural circulation in the primary system, you would have

7'
a small transient in the secondary system where you went from

,

8
normal feedwater to aux. feedwater and the movement of the

9 i

sink or the thermal center, as we've been talking about it, i

10 ! -

would be an important consideration in that analysis. i

11

But these plants are analyzed for that event, and

12

f shown to be capable of sustaining that event without fuel.r,

damage. ,

14 |
The question I think you're phrasing is that event

15 '
as normally treated in the safety review is not compounded with ,;

16 i

some of the f ailures that were observed early in the transient
i

17 1 .

I at Three Mile Island,and so how would some of those factors,
;

18
compounded with this normal transient, affect the course of that

19 | i

transient.

20
| DR. OKRENT: I guess I can't tell whether the short-
'

\

21 i

term program described by Tedesco earlier might benefit from a
- :

22 ||,

N- d little bit of broadening in what he's thinking about,
i '

l
'

23
d MR. MATTSON: Your question is, is this kind of effect

- 24
A .cerne Reoorters, inc. to be included in Tedesco's program? The answer is, it is.

25 i
DR. CARBON: Dr. CAtton?,

I

'

i
..

. . . . - - ... ... -
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agb4 DR. CATTON: I'd like to make a couple of more

2
cc=ments along the same line as Harold.

,i,
~

-,. i I don't think you could ever reliably establish

- 4
natural circulation with saturated fluid, I think the head is

j
5

just too high from the top of the steam generator down into

6
the core. Also, if you once bare the core and start to generate

7
hydrogen gas, I don't think your condensor is going to work.

8
Even if you have the surface available in the tubes of the

9 '

steam generator, I don't think you're going to get much i
i

10 ! '

condensation. There will be blanketing by the hydrogen gas. j

11 I
IDR. SHEWMON: But the operator presumably could

12
have been able, or hoped he was able to go to natural circulation

\ when he turned the pumps off, which was before there was any. _ .
;

14 !
hydrogen generated.

;

15
DR. CATTON: But the fluid was saturated by that

16 '

time. He was boiling at that time. I think if the operator

17
knew that you can't get natural circulation with saturated |

18
fluid, he might have done semething else. ,

19
DR. SHEWMON: Saturating to you implies certain

20
i areas which are super-supcr-saturated and thus it's boiling, ;

21
Iis that right?

'
-

DR. CATTON: Right. f
'

m.

23 !|
1 DR. CARBON: Let's go on then, Carl.

24 h
t'.lG, neoonm. inc. .!r,

25 ,L
[. 7 4 ,9.

.%
3
.!

|
'
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I~'''A agbl MR. MICHAELSON: What I wanted to do this morning was,

2 to go over the data that is now made available to us for the
i

, 3| event at Three Mile Island and discuss just a few of the curves
I

4'.*40 4| with you. The handout has 19 curves. I'm not going to discuss

5| all of them because of the limitations on time, but certainly

6! if you have a particular problem, I'll pull that particular
!

7 curve.

8 I'd like to keep this kind of informal now, so just

9 interrupt as we go. |
i

10 1
(Slide.) |

11 I

I'm afrLid some of this will be repetitious from
|

12 what you might have discussed on other occasions, but I would

I3
g- like to go through with you, just to be sure we're all together.

i

The first slide shows the -- f
l#

:

15 PROFESSOR KERR: Excuse me. Would you comment on the
.

16 difference, if any, between these curves and the ones we saw

I7 earlier, aside from distinctness of them? !

I3 ME, MICHAELSON: These are essentially the same

19 i
curves, the earlier ones were received by Thermofax or electronic'

20 transmission, so some of the scales got stretched out, I; ;

21
,
noticed. You can't overlay them too well.

2., l,.-

,,-. |
These are pretty good curves, and they have a few

23 |corrections already made on them. Keep in mind, of course, they'
!

24
,are still preliminary curves and may have other corrections

smi a.oonm. inc.
i'

25 , required. But this is the best we've got, and I think it is
I

'

; (,.r/-1 1d
,

I i
,

i.
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Iagb2 appropriate that we work with these until we get something-

2|better.
I

3I
_ j PROFESSOR KERR: Thank you.

I# MR. MICHAELSON: They have been redrawn and data
|

5 points have been plotted and you can tell now the difference

6 between strip.. chart data and computer data- so they are much

7 more useful than that first set which were quite difficult to

8 read.

9 I didn't have time to cover these up so it's still '

i

10 I a little hard to follow these, but basically here's the pressure
6

11
transient that was observed. As the feedwater system was lost I

i

12 I
_

and the turbine tripped, the pressure proceeded to rise on the
I, ,

.

primary side until the relief valve opened, which was in the |13
..

|

14 ivicinity of about 2250.
!
'

15 The reactor scra=med at about 10 seconds more or less,
i

16 i

and the pressure proceeded then to gc at a very rapid drop, ,

17 which is to be expected. However, the drop is somewhat more than

18 is expecued in that it appeared to go down continuously, and I
.

19 1 will show you later on the curves that have just kept on going

20
i down, which was a littis unexpected and perhaps indicative of ;

I
21 i4.490

,
an in-progress loss of coolant accident,

~

'2l
y I While observing the level, you can see again the

J ,

23 ] level did a rapid turnaround. In fact, it turned around in
k

2.t' less than a minute which, for scme people, was surprising in
. omi n.corrers. is .

I

25 view o f the f act that the high pressure injection pumps were not
,

'

t

I

b '

d U.V . ._. 4 4 1 *
e W

. ..L J ;

. . . . . ..
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.

~~^agb3 I scheduled to come on until 1600 pounds was reached, which was

2 in the neighborhood of 2.5 minutes into the event. And you can

3 see from the curve here that there didn't seem to be any change i

# in shape when the pumps came on, which might be a little

3 surprising.

6 There is a f air indication -- and this is strictly

7 hearsay, I guess you would say -- there is a fair indication

8 that the first pump, of course, was running, the B pump was

9| running at time zero because it was used for normal charging. |
10 l

The operator has instructions, apparently, at Three
i

II
Mile Island to manually start the A injection pump upon a

12 reactor trip in ord,er to assure that you don't lose track of
'

I3(- . . where the leve'l is in this transient, it helps to turn it around,.
I4 much quicker. However, it isn' t a safety requirement, since

t

15 that is only required at 2.5 minutes.

16
There's a possibility that he might have even turned i

I7
on the C pump, but we have no way to establish that at this

,

i

18 time.
I

19 | But at any rate, there's nothing on this curve to

20 indicate pumps came on. There is an indication when the first
i

21
,
pump was tripped. You've got a nice little discontinuity.

I~ vm ;

( "| This might have been the B pump, I dcn't know. If it.
|

'

23 ! was, it was probably well throttled back because the B pump
!

2s '
was operating a level control off the pressurizer and wouldn' t

m .o u w n m .in e,
,

25 ;
have been delivering much flow at that point anyhow.

< e -,a e n
| DI 4 . *. .Y)

k. !

, . . . .._ .mm. . . ~ - . . . . - - - -
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.

I'gb4 Interrupt me now if you have any questions. I'll

2 just go on, because there's quite a bit to cover.

3-
.- i (Slide . )

4
This is a plot of the temperature during the first

5
eight minutes. The temperature peaked at about 611 degrees on

6
the A loop on the primary side. It came down very quickly as

7
the cold leg temperatures rose and we see within one minute

8
we're establishing very small delta Ts through the core, which

9 i
is what's to be expected with all the reactor coolant pump i

i

10 ! -

flow, and only reactor heat now to deal with. |

11 I

4.530 It's also interesting to note that the temperatures !

12

.~
really di.dn,'t rise a whole lot for the first four to five

_

13 ~

g, minutes. They started rising very rapidly when the first HPI j
14 |

pump was tripped at about 4.5 minutes. Then they took off on a j
15

pretty good slope here until about 8.5 minutes, at which time
.

16 !
the steam generator auxiliary feedwater was flowing.and a new '

17
heat sink was established.

18
Up to this point, the only heat sink that would be

19 , i

! apparent would be the open relief valve itself.
! -

20 !
! (Slide.)

,

I
21 ,

This curve extends out into a little further time '

j.-
22 ,1

h to again shcw the pressure now coming down and reaching the
|

-

'l

,2 {I 1600 pound setpoint scmewhere in the neighborhood of 2.5 minutes.
-

'

24 i
And dropping on down to this point.,,,

2~5 <
Now this is the point at which the system has,

: mn
:

.. - . - - _ . . . . . - . - -
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,

- |
1

'gb5 depressurized to the saturation conditions corresponding to the

2
T exit. of the core. At that point, the system proceeded to,

3 1
- I reheat because, as you recall from the previous drawing, this

4
is where the HPI pump was also tripped, and so the system

5

| started to reheat and you're just seeing a saturation line here

6i
which I will show you in a minute.

7
As soon as the steam generators became effective as

8
heat sinks, it turned the temperature right around and --

9
pardon me, it turned the pressure right around and it came ;

10 ' .

down again. The temperature was doing the same thing. i
f

DR. CATTCN: Was this following a saturation curve
12

__
during the last portion?

. 13

x_- MR. MICHAELSON: I'll show you the curve in a moment.
14 I

It'll be easier to talk about it then. '

15 ;

(Slide . ). j
16 !

This is just a brief rundown of what happened to -

17 i

temperature during the first 32 minutes. Again we see this
,

18

period of time when the temperature was rising rather rapidly

19 1
i until the steam ge erator became effective and it turned it
1

20 1
i around very nicely and you can see the hot leg temperature on '

!21
the A and the B loop.,

^

22
! Now the reason for diff erences here are probably '

-

d
,

.

23 h '

!! related to the steaming rates out of the two steam generators,
,

24 ,

eral Reoorters. Inc. ' they Were Orobably not steaming at the same rate for both
25

; generators therefore one was running with a little larger
>

.}
W=-.4tg.

: ..
,

n
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.

Isgb6 delta-T on it than the other.

2 DR. SHEWMON: Is there any evidence of when pressure ,

|

I3| -- steam generator B opened up? There has been repeated talk

# about leaks in that steam generator.

5 MR. MICHAELSON: I did not follow the 3-ak situation,

6 but I think I have some curves that might give some idea.

7 DR. SHEWMON: Thank you.

8 (Slide.)

9 MR. MICHAELSON: This is the saturation curve you '

!

10 -

4.590 were .asking about. Here's the plot of saturation, pressure, !
i

11 i

and here is the plot of the real system pressure. Of course, i

12 it tracked very nicely until the steam generator became a heat

13 sink. At that point, there was a slight overpressure again,_ ,

available on the system for up to about 15 to 16 minutes. !
I#

!
15 I would surmise that this overpressure was probably

16
available because there was quite a bit of heat remaining

II in the pressurizer yet because of hot walls and, of course, '

18 perhaps, the heaters were on. I do not know yet when the heaters

'
were lost to the event, but there was an overpressure, a very

20
j slight one, during this period of time. :

i !

21 ( As you can see, it started losing at about 17
|_

2 | minutes.g

22 !|
|

DR. SHEWMON: Carl, is there any way that the operator

24
. has of knowing where he is relativc to saturation in scneching

lefal AtOOrtert, Inc. ,

25 {t like this, any practical way?
c m___4 + nC' 4 ' J

] |
:.
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.

Iagb7 MR. MIChAELSON: The operator knows his pressure,

2 which is this curve, he knows his system T exit temperature,

3
_ |

which is measured up on the hot.. leg partway up, near the flow

4

so he knows what the saturation pressure is according |
elements,

5 to what temperature he reads and there's a set of these kind

6 of curves for each possible condition he could be in, I guess.

7 DR. SHEWMON: Well I guess my question is how does

8 he know it? He could go back and look at a chart on the wall

9 and figure it out if he has time and inclination, is that it? !
,

i

10 i MR. MICHAELCCN: Thet would be it. If the chart :
,

11 I
was readily available and it had been plotted up in a useful j

12 form, he can pull the steam tables out and derive one. It's

13y not a difficult operation.
,

I# DR. SHEWMON: For an operato-
1

MR. MICHAELSON: Yes, i

i

16 DR. SHEWMON: With three things going on. ,

i

I7 MR. MICHAELSON: I don't think he would do this,
i

I8 very likely, but he could.
,

19 I Now we should keep in mind that this is not a real

20 fast transient, although it isn't exactly slow in terms of all

21 | the kinds of things the operator is required to do.i
i
l~

22 !! DR. OKRENT: This is the sc.rt of thing you could
|

23 || easily teach a computer to do,
:

I would think.
;

24 MR. MICHAELSON: You could easily read into a
mm aecorms, inc. ,

,, c
" ccmputer the conditions and it will keep plotting the saturation

t

8ca ng,

=*

,,

- - . - . . . . _,
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.

I
agb8 curves for you on a cathode ray tube or something, it would be

2
real handy.

,

3 i
- ! (Slide.)

'I
4'

This is the auxiliary feedwater discharge pressure.

5
This is primarily simple evidence to show when the auxiliary

6,

! feedwater was likely to have started. The auxiliary feedwater

7
started up automatically,both the electrical and the steam-

8
driven.

9 :

Now there is a bit of conjecture yet as to whether j
lo i

| the electric-driven are automatic. But I have it on reasonably I
'

good authority that they are automatic, but I'm not positive.
12

The steam-driven is automatic._

13
,

L. But at any rate, within 30 seconds or so they were
1.1 !

|allupandrunning. And then they just sat along here at a i

15

certain discharge pressure which is set by the pump characteris ;;
16 I

tic and the amount of minimum flow that might have been falling
17 '

back to scme tank, enough flow to keep the pumps from boiling. ;

18

And they will set at a constant pressure until you ,

19 |
start to open up the valves, at which time the pressure will

20
! drop commensurate with the increase in flow.

,

'.21 ;

So you can say here, I guess, at eight minutes he
C 22 '

started to do something to increase flow on both the steam--

23 '
and electric-driven, and at about 10 minutes he did some more.-

2.s *

. .. neoon ,.. inc. This is not real. clear to me as to whether that
25 .

was an ocerator action or some kind of an automatic action, but
I

,|

W 121w
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.

Iagb9 clearly something more was done to increase flow at arov.nd

2 10 minutes. And then it was backed off again at around 11
l

3
_ i minutes, and I assume from then on they just got the flow he i

4 thought he needed to put his steam generator wherever he wished

5 to keep it.

0 DR. OKRENT: Do you know if the valves that were

7 opened were opened from the control room or frcm another

8 point?

' MR. MICHAELSON: I did not talk with the operator |
|

10 '
who was in the control room at that point, so anything I could

i

11 !
say would be purely hearsay. '

12
So would you rephrase the question and I'll give you

'

13
g , the hearsay.

_
,

14 - I
'DR. OKRENT: At eight minutes the valves that were
,

15
closed and preventing auxiliary feedwater flow were opened.

i

6
From where were they opened? Was it a manual or a remote

I7 '
procedure?

18 MR. MICHAELSON: It's my understanding only from

19 I
j hearsay that they were opened from the control rocm by simply

,

1

20 1
i pushing a button and putting it L*.ek in operation. But that's .

I
21 not an established fact yet. t

^

'2'(_ DR. OKRENT: Is there anyone here who can give me a

2'' l '

different impression of that? In other words, were thosej

24 I
valves opened from the control room at eight minutes?

sw a a ue n m .inc.,

! t

,5 |'
MR. MATTSON: I'm Operating on the same hearsay that

d
16

(:S~122
- . . ._ __ . .
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.

Iagb10 Carl is, that's my understanding.

2 DR. OKRENT: Does B&W know anything different?

3 MR. MC MILLAN: I don't know anything factual that
_

- 4 would be different from that.

5 DR. OKRENT: Thank you. ,

I

6 (Slide.)

7 MR. MICHAELSON: This is the curve that's showing

8 what's happening in the once-through steam generator during .

9 the first 32 minutes. !

!'
10 '' And it's kind of interesting also because you can

i

11 i

see that, of course, as is characterized by once-through steam i

i

12 generator -- and I'm sure B&W can give us more information
|

I3( on this -- when you essentially isolate the generator, which
4

14 i

you do when you trip the turbine, the level of fluid in the j
;

15 system which is really originally running at kind of a froth, -

16 it will collapse and settle down very quickly to some relatively

I7
! snall level. ;
i

I8 Here apparently it was something of the order of

19 ) 10 to 15 inches in the steam generator which seemed very low,.

l

20 | but it may have to do with where inches are measured from.

21 And I'm trying to get the data now on what the instrument was
^

,
'2 |i| really reading. Zero on that instrument does not necessarily
'

i

23 perhaps mean the steam ;enerator is enpty. I don't know yet.

24 But at any rate, it settles down to a very low level.
Jeras Reoorters, Inc.

,c!
"! And according to this plot, the actual level was not changed

i

I
l

b.m_4 r% cjf
,

i .A A

. - -.



-

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

117

'

1

bli for 20 minutes.

2
Now this is only the level at the bottom, it has

3.
I nothing to do with the spraying of the tubes. This is only a'

4|
reflection of the accumulation of water at the bottom.

5
And it remained relatively fixed for 20 minutes,

6
ac which time it started coming up and you can see from other

7
curves that_the operator was starting to raise this minimum

8 .

level.

9 ,

However, the real action that occurred was somewhere --

10 ! |
after a couple of minutes, the steam generator could no longer i

11 I

hold pressure. The reason most likely is it was running out of '
12

water and the autcmatic circuitry which attempts to control~

pressure could no longer hold it up, so the pressure came on'"
;

14 1
down without control.

|
15

And it proceeded to come down to around 800 pounds {
16 !

or..less. And I'm sure when the operator noticed this condition ,
17

developing, he recognized the need for getting water back in
18 -

the generator, which he did at the eight-minute point. And
19 I

j this is another very nice check on the other charts to show

20 i ,

| that yes, indeed, at about eight minutes certainly something |
21 ' i

_
rather dramatic happened. '

'

22 ,|
-

'' DR. SHEWMON: This is secondary pressure?

23 1 -

| MR. MICHAELSON: This is the secondary side of the
24

am n corms, inc. once-through steam generator, the steam side..

I25

f DR. SEEWMON: Okay. Why is it when he turned the

| 67-124 ,
-

;

95
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1

agbl2 pumps on -- and the bottom line here is indicating the level i

2
on the primary or the secondary side.

' l MR. MICHAELSON: This is the secondary side water
1

- 4
level on the bottom.

5
DR. SHEWMON: Now Harold earlier was talking about

6

where you wanted your level to get, I guess it is technically

7
called the thermal center, up in a nice high place. Is this

8
bottom line here a reasonable indication of wha't is called the

9 j

thermal center?
|

10 I ,

MR. MICHAELSON: I would not.think so. I'11 show .

11 '

you a picture here, maybe it will heJp clear up your question.
12

(Slide.)
13

L- This is a once-through steam generator, and the level!-

14 !

we're talking about is this water at the bottom, as opposed to ;

15 i
the water which is spraying in near the top of the steam

,

16

generator.

17

I would expect -- and I'm not qualified to discuss -

18

, these generators in detail, but I would expect the thermal
19

center is being controlled by the spray of the auxiliary feed-
20

I water on the tube bank being up in here at some point. It |
I i

21 | wouldn't convect too well if this were the only cool section,
;
'

,

I
~

22 |it wouldn't even work. It's not too likely, at least, to work,v

23 ! !

but'thads what we're talking about -- is the situation we're!

24 ,

. era 6 Reco,ters, Inc. in.,

25

This water level is prehably immaterial, I believe.
i

|
br _. A * * t)*'j f -. e a

16

-_. -- -
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- I'bl3 I think it's the spraying of the tubes that is really the

2 effective part, although this could also be an effective cooler ,

3
j so long as you have reactor coolant pumps running, which wes

# did in this case.

5 DR. OKRENT: Could the delay of the increase in water

6 level be due to evaporation of all of the water being sprayedi

7 in because of an initially warm primary system?

8 MR. MICHAELSON: I'm not sure I track your question.

DF OKRENT: In other words, what you see there is I9
i

10 I at eight minutes water started coming in but none was reaching

11 i
the bottom. And I'm asking, could it all evaporate before i

!

12 reaching the bottom or what?
_

13G. MR. MICHAELSON: I believe that would be a likely i,

i

conclusion, yes. I'm assuming that this steady level here f
I#

15 | might be indicative of the fact that whatever was being sprayed

16 early in the game,for instance, was -- well, pardon me, early

I7 in the game is over here (indicating). '

!

I8 This early in the game, the beginning first two or
i

19 | three minutes could only have been controlled by water re-,

| '

20 i
i maining in the bottom of the steam generator, because there was
i

I

21 i no auxiliary feedwater flow for that period of time. -

~

,,
"i DR. OKRENT: Let me put it this way. If you had hadv

! ,

23 | full flow from the auxiliary feedwater system at eight minutes,

24 would you expect to start accumulating water at the bottom at
ce,c neoorms. inc.

''S' eight minutes?
,

4

_
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,

1

gbl4 MR. MICHAELSON: Yes, I would have expected it unless

2
it were being heavily evaporated to the extent of, perhaps, all

,

3 !
I of it being evaporated. Yes, I would expect the water level to

4
start to rise because now you're spraying.

5
This was the condition at the beginning, there was no

6
spray here. There is some water here that could have been

7
effective as cooling, perhaps, but you will also note in the

8
drawing it didn't seem to change in elevation.

9
So I said Well, gee, I guess we didn't boil this ,

,

10 '
dry either. Maybe it didn't even ecmmunicate somehow with the ;

I11 '
| heat source, because this should have, I would have thought
i

12
would have dried out because you are in forced circulation.

- d- - But that sort of thing is among many loosa ends which

14 i
need to be tidied up. ,

,
'

15
(Slide.)

I

16 '

DR. SHEWMON: The steam that is -- the turbines

17 .

shut off and tripped, this goes directly into the condensor ,

18

| and that's our heat sink ultimately? .

19 |
t MR. MICEAELSON: The steam that might have been
|

20 |
generated here goes to the -- |

!

21
- DR. SHEWMON: No, on the~right.

_

22 |,
MR. MICEAELSON: This steam is going through the's

,

I
23 !

| bypass valves to the condensor, yes. The bypass valves open

24 |
up the control pressure and he appears to be on pressure control. aer. necorrers, inc. .

25

J. here which is about the right range where he might want to
il
. y*. 4 nY1

.$ wh$ '

n
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agbl5 operate.

2
You remember the B generator was doing some earlier

1

3l
i strange things and he controlled it lower down. I cannot at

4
this time explain why these two were always consistently

5
different. It had to do perhaps with operating mode but it

6
may have had to do with a whole lot of other things.

7 (Slide. ) |
8

This i,s the information relative to when the reactor

9| coolant pumps were tripped. This shows the, presumably the
,

10 ! mass flow in the reactor. coolant loops, boththeAloopandthe;
11 '

| B loop. I

|12
The B loop was secured at about 75 seconds -- I'm

13

\_
_ sorry, 75 minutes. It was secured because there was apparent

i

14 |problems with it. j
t

15
Again, this is only subjective but the indications '

16
I have were that the ammeters started to oscillate, and they

'
were receiving alarms on vibration. The ammeter oscillation is '

18
a real good indicator if the pump has decided to go into surge.

,

19 '
| And the vibration, of course, is a good confirmation of it as
1

20 1
| well.

'
I

21 |! As I understand it -- again from hearsay -- it was
'

I

- !
'2 ;l~

g that the B loop got in trouble first in terms of vibration ands_
n

'# 3 I'
'

jsurge, possible surge. The A loop then proceeded to operate

24
'' ' ' *ve,se Reoorters, Inc.

'5 ''

thing that the B loop had done earlier, and so the operator cut
F

([[d 2O
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Iagbl6 it off at 100 minutes.

2 MR. MATTSON: Carl, could I interrupt just a second?
I

3 Does the behavior you were noting in the B steam i

l !4 generator on the previous slide coincide with the time of the I

!
S trip of the 3 loop pump, or are those totally different in time?!

l

6 MR. LIICHAELSON: Well, we'll have to find out.

7 (Slide . )
I

8
- There's a lot of good information in these things,

9 if we'd.just have time enough to sit and think about it. '

;

10 ' MR. MATTSON: I can't read it from here, but it j

11 I

looks like it's earlier in time. I

I

I2 MR. MICHAELSON: I'm not sure now your question,
.

I3
s .. at what point in time are you concerned with? :m. -

|

I# MR. MATTSON: Well you were pointing out that the

15
B steam generator is apparently doing something different than -

t

16 theAsteamgeneratorandit'sunclearwhetherthatwasoperator|
17 control or some normal behavior of the system. But that looks

'

18 like, if I can read it, like about 20 minutes. Is that the

19 ! scale now?
I

ao i
'i MR. MICHAELSON: Well out here, this is 20 minutes

'
i

'1 out here. !

., |~

i

" ,l MR. MATTSON: But you said that continued over av
i '

23 ]d
fair length of time.

2#
| MR. MICHAELSON: That's right. And I didn't attachJeral Reoorters, tric,

25 j too much impcrtance to it because -- when .looking at a bunch
1
9

;l
.I

,

,~ __ , o
'' ( .. 4 .J
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Iagbl7 of curves that are in the handout, but I just didn't want to
.

2 talk about -- he apparently just decided to keep different

3
|
levels in the generator and so forth, so perhaps there's a lot of-

4 illogical explanations, maybe not. I think it's a good area
|

5 to look at for whatever information you can glean from it.

i >
6 MR. MATTSON: Well lower level in that steam generator

7 would coincide with quicker reaching of conditions in the

8 B loop, saturation or what have you that caused the pump to

9 cavitate or oscillate and hence led to the securing of the |
|

10 ! B loop before the A loop. j

11 I

MR. MICHAELSON: Yes, but the B loop was running at i

I2 a lower temperature than the A loop, which you will recall
.

(.. 13 was --
1

I4 MR. MATTSON: That's contradictory.
,

15
i MR. MICHAELSON: Yes. i

|
16 (Slide . )

I7 There may be other real good explanations but this

18 situation was here you ran along on the B loop, it's somewhat
,

19 ' cooler.
|

20 | DR. SEEWMON: Let me stay with that. The last one
i

21
.
doesn't have to go back on, but as I look at these various

^

22 |curves the thing is that the reactor continued to be bled --\- ;

23 | of the primary system continued to bleed.
|

And ultimately, we

24 h then ended up with inability to pump water or things which
4ersi Recorters, Inc. ]..

2~* I

made the pumps cavitate -- or at least they couldn't pump

!i L7-130
a,,
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'

IblS enough water, I guess that's what the last figure showed,

2 isn't that right?

3 MR. MICHAELSON: What I was going to do was, I'm-
;

s
# going through what I consider the facts first, and then I was

5 going to spend just a little bit of time on possible guesses

0 as to what is happening and how they might relate to the facts,

7 just so I don't -- you know, I don't want to make that part

. 8 sound factual because it's not, it's just an idea.

9 'DR. LAWROSKI: Do you know if before the accident
I

i

10 '' there was this difference in the behavior of the two steam '.
I

11 |generators? i

i

I2
_. MR. MICHAELSON: I don't know, I just haven't bad

13K. time to sit down and look at it carefully. I don't know.
i

I just don't know how much importance to put on it. It may be !I4

|
15 very important, but right now I'm not -- my guess is that it's

t

16
not the thing we're looking for, but it may turn out later that

!

I7 '

one would want to look carefully. I'm sure that all of this
i

18 will get worked over very hard. These are just first looks at
I

19 1 i

it without a whole lot of time yet to do it in detail.i
r

A0 | (Slide . )4
,

21 This is a curve of what happened to the reactor
-

i
,2 '

x_ coolant system pressure versus time. You can see the initial-

23 h depressurization curve coming on down and it dropped to a
24

Aeral Reporters,Inc.j' relatively low level at about 2.3 hours into the event, and=

'5 ;' you'll recall that that was a little while af ter the reactori

!!
:I

'

] bc__4 q '
t .A
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I'gbl9 coolant pumps had been tripped, which was right along in here.

2 And the pressure just kept on coming down.
!

3i
j At this point,

asIunderstanditfromthechronology|,

s' 4 of events, the relief valve was closed. And of course, as one '

|
- 5 might expect then a very rapid, a relatively rapid repressuriza I

6 tion occurred. This isn't really all that fast when you look

7 at the time scale. It was fairly slow as this part of the event

8 goes.

9 But it went back to full pressure. And after this I

i

10 i
there is a large number of operations that were performed j

11 i

for which I have little or no information yet and I would be i

I

12 purely guessing as to what all this is about until we get some,_

13
\_ f information on when pumps are turned on and off, when relief

i

14 I

valves were opened or closed or when the steam' generator '

i
15 situations were changed or whatever. '

4

6
But clearly it went through quite a number of opera-

17 tions all the way out to somewhere around 15 hours more or less,

18
at which time, as I understand it, they finally went to the

,

19 1
. full flooding and turned the transient around.
I

'O '
| I am soliciting information out here to 20 hours'

,

!
'

21 because I could not conclude that the event terminated yet on

c- ,2 ' ,

this chart frcm looking at the numbers. '~

s_
|

'3 ! '
' MR. MATTSON: Carl, a question, have you tried to

|

24 '!
correlate the indicators from the self-cowered neutron detectors

, _ wei necomes, inc. ; -

25 - in-core with the first ramp in pressure there? I think you say
i

0., , - {

q
si
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Iagb20 that that corresponds to when the valve was isolated.

2| My chronology says that's about 2.3 hours. The
1

3i
, i

self-powered neutron detector strip chart shows that they

4 indicate erratic behavior beginning at about 2.5 hours.

3 MR. MICHAELSON: I thought it was earlier than that.

0> MR. MATTSON: My technical people tell me that what

7 they're probably seeing is voiding in the core, gamma indication
|

0 rather than neutron indication,

9 And that's a little difficult to understand with thatl
|

10 ' pressure. ramp going on at the same time, unless we haven't j

11 I
fully understood the timing yet which might put it out with the i

12 pressure decrease after that initial peak.
,

I3 You haven't looked at that and compared it with
\ss Ie

I# this chart?

15 MR. MICHAELSON: The data, as I understand, is
i

6 available. I haven't seen it yet. Maybe Mr. Catton would want !
!

I7 to comment on it because he was looking at some of this and was

I0 '

telling me a little about it last night.
i

19 | DR. CATTON: Are you referring to Kaufman's exercise?
i

20 MR. MATTSON: I was thinking of the strip chart ,

i

recorders from the self-powered neutron dectectors. f
21

i

22 h DR. CATTON: I think he looked at those and he
I

23 | f elt between 126 minutes and 176 minutes, the core was essentially
24

4 dry.
mi neconm. inc.

25 . MR. MATTSON: But the self-powered neutron detectors

'l
, c _4 , 3s ,

y er .x
,
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Iagb21 give the, I think, probably the best indication of when it

2 voided and you ought to be able to key the time of those in-

$|
_ *j dictions to the time of these pressure indications.

# DR. CATTON: I think that's what he was doing,

5 between 126 minutes and 176 minutes, he felt the core was dry

6 and that that's when all the damage occurred.

7 PROFESSOR KERR: You're interpreting that increase

8 in pressure as to mean that the core was not seeing voids. It
|

9 seems to me that depends a lot on how much water was in the |
'

10 i total primary system. One could have had an increase in pressure

II
like this just because of heatup, without very much change in !

12 voiding, I think.

13 MR. MATTSON: That's why I bring it up. The increase .
_ !

in voiding could be read to say that you're collapsing voids !
I#

15 ' when, in fact, really what was going on was increasing voids
i

16 causing the increase in pressure.

I75.260 DR. CATTON: I think you're right. f
a

18 MR. MICHAELSON: I was going to do that part of the
i

19 | subjective material at the end, and maybe we can comment on it

20 | some more at that time.

21 DR. SHEWMON: Before you leave that, will you read
"

'2 the fine print down there "around two hours" to me again or' I

i

'3 I ''
; tell me what happened? The pumps came back on --
1

24 ' MR. MICHAELSON: That's what was filling the steam
erai n.corters, inc. ,

25 generator to try to start natural circulation. I don't --

!! 67-134
n
;|
.I
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1

322 that's on the graph.

2
DR. SHEWMON: The primary pumps came or. again, then,

3
I after two hours, is that correct?

4
MR. MICHAELSON: No, they never came on again. It

|

was somewhere around 16 hours.

6
DR. SHEWMON: What is the other ---

7
MR. MICHAELSON: This was closure of the block

8
valves.

9 |
DR. SHEWMON: Okay. i

i

10 ' ,

MR. MICHAELSON: Which would then botti the system i

11 |
back up and permit it to repressurize. During the repressuriza :

12
tion process now you might ask, of course, what's happening to

\s- levels and what's happening to void formation and you'll see
14

some other interesting things in a couple of charts here which
;

15
give you more food for thought. |

16 '

(Slide.) i

17 i

This is the history of what the operator was seeing

18

| on his level indicator as a function of time throughout the
'.19 1

event. And, again, it's pretty interesting.
20

i The period of particular concern, which seems to be '

21
'

.

now related to other data that we're giving, is the period_
i

I
22 :s

i~

j from two to three hours, where it is possible that that's where ,
23 i !

most of the damage was done but we really don't know yet for
24 ;

a,.i n.oon.n. ine. , sure. But there are some pretty goed indications that interesting,

25 '

things are happening dyr,ing A:a1s period of time.i

' t. 4 . . < .

t
I(

I
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Iagb23 Now on his level indicator he was holding what is

2 ordinarily a very ecmfortable level, since the normal operating ,
i

3 level is somewhere down in the 220 range. So he had plenty of.

4 water in the pressuriser if he wisned to believe it.
!

5 He did know though he was hnving a decreasing __

6 pressure. He was also seeing a decreasing level with time but 1

i

7 not a disturbing one, this is a very slow disappearance of

8 water from the pressuriser, and since there is so much level

9 I guess he wouldn't get real excited over it.

10 l Now, when we get to the last part of the discussion, j
11 i

I'll point out what I think might be happening in here. But !

i
12 for now, I think we can say that as far as his apparent level

I3
_ indication, it went back to off-scale or very near off-scale.

I

I#
off-scale, as I understand it, being about 400 inches.

15
You can see he is allowing it to wiggle back on scale-

16
occasionally, I: suspect just to derive comfort that it's

'7 working and things were looking all right.
'

. -

18 Again, I don't have any good history really beyond
,

!
19 ' -

this 2.3 hour point where things -- in terms of operator actions
|

0I' and equipment operations. I just don't know when they turned,

i |

21 things on and off, so there's an awful lot of guessing until
-

'2 ' you get better data as to what caused the shapes that you see.il
's_

h

23 DR. SEEWMON: Is there a '.og for this or are there

--"
continuing strip charts?

nee necornn. snc.

25 - MR. MICHAELSON: There are logs for this. There is
,

i

I h
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-- agb24 some amount of ccmputer data printout. There are some strip

2
charts. A lot of what you see, of course, are off strip

I

31
l charts, but some of it is off the data logger.~

4
I think the information will become available as to

5
the certain values on these parareters, although some of them

6
I are only printed by the computer when the computer is asked to
I

7
follow them and, of course, nobody ran downstairs to ask it

8
necessarily to follow all of these. So we'll have to do with

9
what we have got, but it is still pretty good information.

10 !
There's quite a bit to work with. |

'

11 |

The real key though is when did he turn things on andi

12
off and some of that is logged, some of it is not.

'

-

13
..d2A (Slide.)

\-- 2B 34
As you can see, then, the last pump was tripped about;

,

15
1-2/3 hours into the event. And before that, the temperature ;

16 i

rise through the core and so forth was very nominal. The ;
'

situation appeared to be well stabilized.
,
'

18
Then he had to trip his last reactor coolant pump. |

19 |

|
The first pump trip occurred a little over an hour into the

20 i
; event and it didn't seem to create a big problem, just a few

21
little wiggles.

~

22 |I The last trip, though, seemed to precipitate seme-
!

|s-

i
23 !

.

'

! thing very strange. He proceeded to begin to see very high

24 ,

_.
,er.i a.oorrers. inc. | temperatures measured up near the flow meter in the vertical

25 '
; hot leg, which is where these loop temperatures are instrumented,

;

;; c_ae'

:. $ <.51
.-
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1

.gb25 as I understand it.

C6 And these very high temperatures, when you look at

- 3|
the pressure existing in the system at the time, are indicative

,

of superheating of the steam and.not.the saturation temperature.

So he was clearly into some kind of a heatup

situation which is not altogether understandable in view of the
7

|

8|
f act that there was water in the pressurizer throughout this

entire event.
9 i

i
These proceeded to go off-scale and stay off-scale i

10 ;

for several hours, until they finally started -- one of them))

12 |sstarted coming on-scale off out here and during the latter

part of the event.

'
' - Again now what the model is for this, I guess we'll

just have to think about and guess at. There are some good !
15

1

possibilities, but I am sure there are many good possibilities
,6i

i

and I will discuss at least one in a mcment. '

You should notice here also that the cold leg f

temperatures proceeded to drop to very low values. Now this
j9

,

cold leg temperature is right underneath the bottom of the
,0 :4

I '
'

reactor coolant pump, and these low temperatures then are

,| indicative of the fact that the fluid is no longer circulating
--

,

'

through the system because you are seeing enormous delta-Ts
23 ,e

between hot leg temperatures andccold leg temperatures and

'"' " " *"' "[ you don't need anything like that to remove the; heat in the

4 steam generator.
V/ ~a gg-'

,

,

.
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|

Iagb26 So the situation is indicative of some kind of a

2
i loss of circulation situation.
I

3'
_

j MR. STRATTON: Were these temperatures immediately

#'~

available to the operator?
|
'

MR. MICHAELSON: I really can't say. I would think

6 that they were available, but I can't -- maybe somebody knows

7 whether these were reading out in the control room at least. |
0 MR. MATTSON: Certainly all of these are on the

9 computer and some of these are on the control panel. T-hotand|
i

10 i
T-cold are on the control panel, pressure is on the control |

11 I
'

panel, level is on the control panel. I suspect most of what

12
you have up there is on the control panel. Certainly it's all

''
13-

"
on the computer.

|

~

MR. MICHAELSON: I think they have on the computer
,

15
a few more points than they have on the panel, but I had

,

16
assumed that they read these out in the control room but I i

7 '

never really asked.
I

18 I
So that's it.

19 1 'Now there are several more in the handouts, but I.

l

20 1
i won't go into them unless somebody is really interested.

.

I

21 MR. ETHERINGTON: Would you show Figure 17, Carl?
''~

~2 |
MR. MICHAELSON: Okay.s,

23 |
!

(Slide. )
24 !

MR. ETHERINGTON: That figure shows the extremely
twat Reoortes, Inc. ,*

m3'
low level in the steam generator at the time of the coolant pump-

,

(:.r-_4qq1 . <. a

._ - -
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I' agb27 trips.

2 MR. MICHAELSON: Yes, right.

3
| MR. ETHERINGTON: On the extrema lef t. And then you

# can see as soon as the trip occurred, they started to fi31.

S' MR. MICHAELSON: I asked the operator about 41s,'

6 and he said there's nothing unusual about operating at those

7 low levels as long as everything seems to be all right.
|

8 But at this point he was starting all the desperation

9 moves, I would imagine, and one of them was to Let's get more !

!
10 ' water in the steam generator and see if that helps some. And

3

11 i

then later on he appeared to do the same thing with the B i

i

12 ' generator, except he set it up to control at a lower level.
- .

13 These are percent of range, I believe.
.

-

1

MR. ETHERINGTON: Right.

15 MR. MICHAELSON: And I believe, as I recall, 50
.

.

16
percent range was -- I've forgotten now -- 200 or 300 inches

17 in the steam generator, a very high level. |,
.

'
18 MR. MATTSON: Carl, I can't read your graph again.

19 '' Is the B steam generator the one whose level comes up second
I

20 ! or the one whose level comes up first'
'

|

2I | MR MICHAELSON: It goes up second. He waited 'till '

_

,, e

"| 2.5 hours to bring the level up. The A generator, which wass-

,

'3 l where he had his operating reactor coolant pump just shortly*

24 | before, was brought un apparently about the same time the
are neoomri, inc. , -

'5 ''
reactor coolant pump tripped,i

i

E7 f40'

<

!,

_ _ _ _ _
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Iagb28 MR. ETHERINGTON: It remains a question of whether

2 he brought it up or whether it just climbed when he lost the j.
recirculation. !3

l
#

I MR. MICHAELSON: These are on level control, though.
|

5 'I don't believe he has to change to setpoints to bring the

6 level on up. He can set these where he wishes to control

I I7 level in terms of percent of operating range. I assumed he |

9 turned his level controller up to set a new range here,

9 50 percent. And then be fiddled with it a little bit and finally

10 I
over here he decided to go full range. '

MR. ETHERINGTON: That was long after the trip.
i

12 MR. MICHAELSON: That's right, yes.

Initially on trip, about coincident with the trip,.

Ix

he decided or perhaps it's autcmatic, I don't know. The fact is
,

it's possible that it's automatic, I'm not sure because I think
,

0
it has to do with some characteristics of this generator that

7 makes it desirable to start filling it if you lose the pump |
18 on that loop.

19 I At any rate, the level popped on up.

20 f Are there any others you would like to see?
|

21 MR. STRATTON: How does he control the level, Carl, '

n

22 l is it by means of -- does he change the pumping action?
|

23 |
.

| MR. MICHAELSON: The level of the steam generator?

#
MR. STRATTON: Yes.

eres Recornes. inc. -

M7 MICHAZLSCN. It was my impression in talking with

p
1 67-43.1a

-

. _ -
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I
- agb29 the . operator that it's sort of like a dial indicator, you dial

2 the level you wish, the percent of control. But that's.only

3|{an impression I got.
I

4 PROFESSOR KERR: It's probably valve contrv. led, '

|
5 isn't it?

6 MR. MICHAELSON: I think there's some automatic

7 control of this as well relating to some number of pumps that

8 might still be operating. I think he told me and I just don't
!

9 recall, but I believe he was saying that if you tripped certain '

.

10 * combinations of pumps then he would want to bring this level
,

11 Iup to certain values and that may be what we see.
t

I2 !DR. OKRENT: But is it your impression that before

13
_ an hour and tvo-thirds or whatever it is, the point at which

|y
14 |the level started rising for a steam generator, that the flow

.

15 into the secondary was the maximum possible or that it wasI

throttled?

17 MR. MICHAELSON: I'm assuming that the auxiliary

18
. feedwater control was throttling to whatever you needed.
I

'

19 1 i

; Now keep in mind, looking at all the temperature
,

!

,0 | charts, there's no reason to believe that there's any problem'

21 || with heat. removal.
You remember the previous one I showed you, .

j_.

22 the temperature, there was only a few degrees through the cores-

193
j between the hot and the cold legs and there was no -- I, at*

24 least, could find no reason to believe there was any trouble
w .i n. con m .anc.

,5 -' at one hour, you know, from looking at numbers on charts.
1
a
d @ .4 ,,* g i

a. ..

.
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Iagb30 MR. ETHERINGTON: Carl, the pool of water at the

2 bottom of the steam generator does seem to be' sufficient for

3
j removing small quantities of heat. At 10 percent power, the,

I

# SAR gives the level as three feet, and that is the normal
|

5 supply, so apparently they're getting enough heat transfer at

6 10 percent of power with seven feet of water at the bottom of !
I
'i

7| the steam generator. Andtin this case we're talking about
|I
I*

81 1-1/2 percent of power, s|c it shouldn't take much. :

!
9 MR. MICHAELSON: That pool of water down there should'

10 I be an effective means of heat removal so long as the reactor

11
coolant pumps are operating. Once they stopped operating, I

12 of course, then it was lost. However, the spray power at the

I3 top was still working, but now we have to go into the sub-
,

1

I4 jective part about what all this might mean.

15 DR. CATTON: Shouldn't they have been a little bit
i

16
suspicious when the saturation pressure was greater than the

I7 actual pressure, and that occured at 17 minutes? In fact,

I8 frcm 17 minutes out to about.three hours.

19 [ MR. MICHAELSON: The saturation pressure based oni

!
'

20 ! what temperature now? .

2I DR. CATTON: Your curve.
.-

, , . ,

s. -' | MR. MICHAELSON: Which curve are you looking at?
I

23 DR. CATTON: Number 12.

24 '
DR. OKRENT: In the primary.

Oef at Reoorters, Inc, .

'S DR. CATTON: Yes. Th ,te) s me you've had boiling'

.I
:|

:|n
e
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I-

agb31 from about 17 minutes on.
2

(Slide.) -

i

.. 3| MR. MICHAELSON: Is this the figure you'ra looking

' # at?

5 DR. CATTON: Your Figure 12.

6 MR. MICHAELSON: It is eradicated on here, I can't

7 read it.

I
8 DR. CATTON: You must have a different one. |

9| MR. MICHE LSON: That figure didn't have a number '

i

10 on it.

11 I

PROFESSOR KERR: The superposition of the actual
|

12- pressure of.the --

I3 | MR. MICHAELSON: Oh, yo 2 want the saturation curve,

I# all right.

15 (Slide . )
16 And now your question?

17 DR. CATTON: It seems to me that at 17 minutes you
,

.

18 should have known you had a problem.

19 1 MR. MICHAELSON: Yes, I would agree. But he wasn't.

|

20 ! tracking any -- he wasn't tracking something that was printing

21 this out for him necessarily. The information was available

22 | as it is now. He knew his temperature and he knew his pressure_

'3 ' and he maybe had a steam table.i
'

i24
DR. CATTON: You made the comment there was nothingceral F.eoorters, Inc.

25 -
you could see that would lead you to believe there was a problem.

;| (:.7'".B. 6 '
2,

.
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Iagb32 I can see this and it leads me to believe there's a problem et

2 17 minutes. *

!

3! DR. SEEWMON: But he couldn't see that.

# DR. CATTCN: The operator couldn't, no.

5 MR. MICHAELSON: If he looked at what he normally

6 would monitor, namely, the level of the pressurizer and cold

7 leg temperatures and hot leg temperatures, he didn't seem to

8 be all that bad. -- and pressure. Unless he went back to think

9 about where he was on this curve here and he was, I believe, i

| |
10 1 -

riding a saturation situation probably all this time.
|
.

11 l
MR. MATTSON:.For what it's worth, the drain tank i

12 ruptured at about 16 minutes, so there may have been a lot of
'

13 things on his mind at that time.
.

N-
|

14 |DR. CATTON: I'm sure there were. ,

,

15
I MR. MICHAELSON: I believe you're referring to this

i

16 figure here.

7| (Slide. ) i

i

IO MR. MATTSON: Right.

19 |
. MR. MICHAELSON: Early in the game, we believe
|

20 | this is the relief valve opening to try to relieve the .

! !

21 pressure, but the pressure continued to build up. I'm not
^

3, i

'' || quite sure whether this is a change in system pressure thats_

23 | caused the dumo tank cressure to drop for a while or not,
|

but

24 '
| at any rate scmething happened at about 12 minutes and the

me a.conm. inc. .
'S'

pressure took off and very shortly thereafter ruptured the
;

e

[
*

..
.. 4
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1agb33 diaphragm. This must have gotten him -- gotten his attention,

2 although I don't,know how, in alarms or readsout or whatever, .,

1

3' maybe none of this information is brought readily to his,

4 attention, I just don't know.
|

5 (Slide.)

6 At this point, I would just like to go through a

7 little discussion now of the subj ective part of the business.

8 What I'm trying to do is to guess at, from the

data we see, what the possible model of this situation might f
9

1

10 ' be. To do that, I first looked at time zero, which was the |

condition wherein there was no auxiliary feedwater in the spray !II

12 on the tubes. The reactor coolant pumps were running, fluid
- ,

33 was circulating properly. There was a level in the pressuriser '
t !

Id
There was considerable flashing in the pressurizer because

15
we are assuming that the relief valve was stuck cpen. '

16
So this was the early first few minutes situation

I7 in which there i.s say proper heat removal out here -- well,

I8
excuse me, there is no proper heat removal out here except as

I might be a contribution of the water in the bottom of the

20 , generator, and I'm not sure whether.it was really doing any

21 cooling or not.

22| But for the first several minutes safety injection'
q i

23 |was available, and it was adding cold water to the otherwise
24

ceral Aeoorters, Inc. 9 warmer water . And this situation was riding along for a while.
:

Sc '
", (Slide . )

i

;

(. f 'Y,
. .
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1

b34 The next thing that one sees, then, is the addition
2 .of auxiliary feedwater to start an effective cooling job which
3!

I tried to sketch up here.'

4

The water is now pouring out of the auxiliary |
5

^

feedwater sparger and presumably properly cooling the fluid
6

in the tube, so it is not immaterial what is happening, I think,

to the level in the bottom. That's on the assumption, of course
8

that this spray up here is more than adequate for decay heat j

9 '

removal. |
10 t

Now the level in the pressuriser is ccming on up. !
11 i

| It's still flashing up here, it's still losing the water out .

12

_
through the pressuriser. And I believe on this plant, the

!
'

13 .

s _, - block valve is prior to the heat relief valve, but there seems i

14 I

to be some question about that. I think this is the carrect
15 ,

one, according to the SAR, at least Lindicating). ,

16

So he was still rocking along fine here. But the
17

I
pressure was coming down very quickly, as you recall, to

18

saturation. And when he reached the saturation pressure, his
19 1

I pressurizer was no longer really controlling the events in the
20 |

' system. |

21

Wherever there might be a higher elevation and
'

22q
p associated with a higher temperature, it is possible that he-

023
l starts to get void fornation in such location, perhaps. At the

24

mee aeoorms,inc. j top of the steam generator there was a void forming, although
25 :

(there probably it was getting swept out for a while, at least.
1

I W| .?:)
a
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Iagb35 The reactor vessel is a real good candidate because

2 it sees T-exit of the core but it is at . scmewhat lower ele-.

|

3| vation so if T-exit of the core is a degree or so higher than

I
4

the rest of the system, of course, it can form a very nice void |
5 there and support all the other columns. {
6 So this seemed to be the next situation. Again,

7 still quite adequate core cooling, and probably this situation

8 existed for maybe 20 minutes or so into the event.

9
(Slide.) I

,

t

10
The problem, though, that he didn't perhaps'appre-

II
ciate was he was losing mass from the system perhaps faste.

12
than he was making it up to the system because he wasn't really

13 monitoring his inventory but, rather, we ching level, so he
( l

Id could get in trouble if he was losing water faster than he was
:

13 making up and he was watching the inventory and he held a very
16 fine' level in the pressurizer, which he could do, there was
I7 plenty of pressure to support this column of water. But in the

I8 meantime, he was losing a net amount of mass from the system,
,

!

19 | so the void in the reactor had to grow larger and larger.

20
At this point, the pumps were beginning to work ;

21 harder and harder, trying to somehow find sufficient suction
i

_

22
head down here to force the fluid around the system and at leasti

n

23 Y splash it over the top of the steam generator connection.
24

Now I think this is what hannened out
me neconm. inc. ;

-- at 100 minutes
. , .
" qinto the event. It was working very hard to try to find

d
i: 0.7-148
,a, '

__
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agb36 sufficient suction head.

2i
I Now, I don't know how these pumps behave in a i

.

!

3i
~ i situation like this,.I don't know how far you can draw this

4
elevation down before this pump would simply cease to pump.

5
I'm surmising here for the moment that it was able to draw

|
6

a fairly low elevation in the steam generator and still somehow

7
shove the water over the top.

I
8 i

If you assume that that is the case, you can still
|

1 i
9| draw -- you can still adequately cool the core, because the ,

I o

10 '
heat rates are getting quite low so you could even trip a pair i

11
of pumps and be all right, because the other pair of pu=ps

I

12 I

were still working. j
~ '

13 I

| Now it's when you trip .the last pair of pumps that ;
N- j,1 j
s

things begin to happen'. And one of the reasons is that, at

15
that point, when the pumps are tripped, that this negative --

4

this low elevation in the steam generater ir no longer the

17
case. This whole leg acts as a monometer and the water from

!
18

the higher points of the system want to come down here and

19 |
settle out and fill the lower part of the steam generator, so;

i

20 !
that pulls a lot of water out of the system pretty quickly and:

i

21 l
! stores it in the steam generator.
i

/^ vl
" |i He did the same trick, I believe, when he tripped|_

i
23 !

the first set of pu=ps and stored some of the water in the'

24

mi neoo,m , inc. ] other steam generator. And by the time he tripped these, hei

25 | had stored even more water.:

!|
1, vi- n...g.,

- - - . - . - .~ _,
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Iagb37 Now it depends upon what the elevation is here.

2 There's more than enough capacity between the pump elevation !

3'
in the bottom tube sheet to store all the water in the upper

_ ,

#|
j part of the system according to a little quick and dirty

5 calculation.

6 So now it's a question of where was really the

7 elevation in here? I think he pulled a fair amount of the

8 water out of the system, and that is the reason then he started

l
9| seeing things happen pretty quickly thereafter. !

! '

! DR. PLESSET: Carl, could I ask you a question
I '

11 i

ebout this? You've kind of described a small LOCA. '

I2 MR. MICHAELSON: That's right.
_

13 !DR. PLESSET: *And a small LOCA, I guess, is about
N_-

1

I#
like 200ths of a square foot.

| MR. MICHAELSON: That's about right.

16 DR. PLESSET: And you mentioned that he was very

I7 possibly not realizing that he was losing coolant faster than
,

18 he was able to make it up.

19 '| MR. MICHAELSON: Faster than he wanted to make it
i -

20 | up, yes.
'

21 DR. PLESSET: Yes.
I

-

,", i
Now has this kind of thing been adequately analyzed?,.

23 [ I think you have studied this.

24 '
MR. MICHAELSON: Yes. That doesn' t make it adequately

seret Reoorters, Inc.

25 d analyzed by any means. But I did look at the possibilities of
|!
J

c. c/_ a r: n|| U ,. c if

!!
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1
- agb38 this happening, yes, and it does appear that you could get into

2
such a situation with very small breaks.

3
- ! DR. PLESSET: But it seems to me that this should

4
have been more strongly emphasized to the designers of this

|
5

type of plant, or any kind of plant.

6
MR. MICHAELSON: Well the situation is not identified

7
by the normal ECCS type analysis that was performed. The ECCS

8
analysis shows for this type of plant that something around

9 i

0.05 square foot is the largest -- the smallest break at which

y u still may uncover a small portion of the core. As you go i

11 |
i

to smaller breaks, the core coverage is equal to or better
12

than that critical break size which, as I understand it, is
es-

33

about 0.05 or thereabouts.y, |

14 |

MR. MATTSON: But wouldn't those analyses have j
15

inventory being made up by the high pressure coolant injection
,

16

system while you're reducing the inventory frcm the small
17

break, isn't that the reason the core stays covered? .

18

MR. MICHAELSON: Yeah. The key question of those
'

19 |
: analyses, of course, is whether appropriate credit has been

20 i
' given for the effects of repressurization that occur during

,

'
21

'

the period of time when you do the analysis, keeping in mind
'

22 |
| that for an ECCS analysis you do not assume the pumps are'-

23 o
il running, you have to start with natural circulation to begin

24
2., n.cormi,ine,j with and you have to go through some little gyrations trying

25 j
n to ec=municate with the heat sink.
!!

tl
i

[f - E
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1

agb39 And all those factors need to be in the analysis to

2 |
be sure that you have appropriately tracked the pressure history;,

3I |
-

I because the injection rate is a function of the pressure i

4
history. The higher the pressure the lower the rate.

5
MR. MATTSON: It's not just the pumps, either.

6! It's the overriding of the ECCS because of a perception that

7'
the level is okay, rather than letting the ECCS do its makeup

8
function all by itself, independent of what the level says it's i

I

9 '
doing.

i

10 '
MR. MICHAELSON: Right. It is important, of course,

,

11 !
to make sure that one performs the software analysis that

,

12
verifies that if you don't intercept the safety injection and

,.m..

13
if you lose off-site power and so forth, that this thing will

g

ride through properly.

15 '
It is important to do that analysis and presumably

i

16
'

the analysis showed that you do ride through properly. And you
,

17
only might get in trouble if you come and intervene, for

18
instance, and adjust the safety injection rate to a value other.

I

19 |

|
than used in the analysis.

20 |
1 MR. MATTSON: Well one of the early things this >

| .

'
21

!kind of thinking says to us is that there needs to be a
_

- ,,; coupling between the normal transient analysis and the normal"

23 1{
p loss of coolant accident analysis which brings to bear the

24 '
,,,, no,,,, 4 two kinds of thinking.

- 25 '
Some of this thinking had gone into the transient

h
i

.. - - . . . _.



-

. . - . . - _ _ . . -

146

Iagb40 analysis, a lot of it has gone into the LOCA analysis, and the

2 coupling between the two seems to be the interesting thing to-

|

3| study at this juncture.
I

4 MR. MICHAELSON: Yes, I think that's right,
|

3 And what makes this unusual, of course, is that it's !

6 all going on so slowly that you can do it, you know, on the

7 back of an envelope, you don't need a large computer to study

8
j what's happening, but you do need to appreciate what's happening
I

to be sure that you have proper communication to your heat I9
i
i

10 ! sink, keeping in mind that a hole this size cannet take out the -j

11 I

heat as fast as it's being generated for some period of time. !

I2 DR. PLESSET: I don't think this was explored
.

13 sufficiently, Carl, this situation you've described as a small*

i~_ .

f
Id break LOCA.

15
! MR. MICHAELSON: Well, I've looked at a few of these

,

16
'

small break LOCA analyses that are turned out by the NSS

17 suppliers. I did not find this sort of thing as a part of the
i

18 analysis. Perhaps it was done by the people and discounted
|

'

19 '
on some basis, I don't know.

20 PROFESSOR KERR: Carl, when you say "this sort of
I

'

21 !| thing," what do you include?
|_.

,, s
_ "| MR. MICHAELSON: You simply have to be sure that

i
i

,3 ] in the very slow moving events , that you know where the water*

!!
24 9

w,sconm.inc,!is and where the levels are and whether or not you ccumunicate
m'
~

with the heat sink, since the hole in itself is not adequate
J
.1

II i

1
..

- - - 67-153 -. - .



.. . . - - - - . .-. . - - . . .------

147

1
agb41 to take out the heat for a rather prolonged period of time.

" PROFESSOR KERR: But if you have a pool water makeup

3
- I flow that is more rapid than the water outlet, or at least

'- 4
equal to the water outlet, at least you aren't going to have

|
5 i

void formation, are you? j
I6' IMR. MICHAELSON: Yes, you'll still have void

7
formation, if the break is large enough to drop the pressure

8
down to.the saturation conditions for the system, yes.

9 i
PROFESSOR KERR: No, but that can't happen unless i

4

10 '
the water outflow is greater than the water inflow, can it?

11 i

MR. MICHAELSON: Yes, it can happen. For instance - ;

12 I
a hole in the pressurizer will do it. It drops the pressure j/- ..

13 I
very rapidly , j,

14 l
The pressure dropped all the time.

,

15
PROFESSOR KERR: But that pressure drop we saw

16
initially was occurring before the -- or at least apparently

17
before the HPCI system came on.

18
MR. MICHAELSON: Would you repeat that? I didn't

19 1
hear it.

20
PROFESSOR KERR: It's my impression from yourj

21 | earlier statement that that initial rapid pressure drop was
'

22 !I
|I occurring before the high pressure injection system came on.--

23 ||| From your cc= mens that may not be altogether clear and there
'

'

p

24 i
m i n oormi. ine. ; may have been a pump running or something but at least before

25 '
the full flow came on is where you got the big pressure drop,,

||

] 67-15d
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1

sgb42 isn't it?

2
MR. MICHAELSON: Yes, and that's to be expected.

3i
'

I It's to be expected, to some extent, and was shown in the,

I4s

earlier analyses today on the basis of the transient alone, j
S

without necessarily a hole even.

6
| If you look at the FSAR analysis for Three Mile

7
Island, you will see -- you'll find such a curve in there for

8
loss of feedwater with one auxiliary feedwater pump.

9 i

PROFESSOR KERR: In this particular incident, isn't ,

i

10 'the indication that one did not get into a flashing situation

11 1 |

| until after the HPCI pumps were turned on? [

MR. BICHAELSON: The flashing started about the
_ ~

13
time the first pump was shut off, yes, jg ,

,

14 |
PROFESSOR KERR: Right. i

15
DR. SHEWMON: Carl, a different way to phrase that

question, could one say there would have been no flashing if

17
the operator had controlled on system pressure,or controlled .

18

|
his HPCI flow on system pressure instead of by water level in

19 i
the pressurizer?i

20 i
| MR. MICHAELSON: No, I think it was just a

21 | |
'

| coincidence, but I'm guessing a little bit here. I believe
''

22 ] it was a coincidence that he happened to reach the saturation-

23 !| Point at the exact same time he decided to trip his pump,
24 i,

DR. SHEWMON: That was not my question.ma6 Reoorters, Inc. 4

25 ]
;j He could have kept his pumps on and kept the pressure
,

I
i

k;.'{ .Y<
_ _ _ __
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1

agb43 above 1400 psi or something, could he not have?
~,

2
'MR. MICHAELSON: Yes, if he had kept his pumps on

3 !
I and if the pumps were making up fluid in the system faster
I4

than it was being lost from the system, then he would proceed
|

5 ?

I to refill -- he would proceed to pump the system back up, |

6| essentially,withthehighpressurepumps.
7

DR. SHEWMON: If you keep the pressure up, then you

8
could do what you said, Bill, but if you don't, then --

9| MR. MATTSON: But that makes it the traditional
10 i

small break LOCA analysis. You've got the pumps on and they're |
11 j

larger than the break sufficient to keep the pressure up and ;

12

keep the core covered, even without the pumps.
- ~

- MR. MICHAELSON: I have to disagree with you. If ;_

14 |
you look at the small break analysis,'you'll find that the

,

15

level drops with these kind of breaks all the way down to the
,

16

top of the core, at least that's true for the B&W plants.
17

MR. MATTSON: That's all I was saying, that it
18

keeps the core covered.

19 !

| MR. MICHAELSON: It keeps the core covered, but.it

20 !
doesn't keep overpressure on, they aren't able to keep up with,

,

21 'fthebreaksothereisnooverpressure. They're following the
''

22 flj saturation pressure on down. There's no overpressure on it.-

23 i'
d But they are keeping the core covered, which is really all that's

24

m.i n. corms inc. ] necessary.
25 1

y This event is of no serious consequence if you keep
1

ii

d, k;. ( <1

. . . - . - . . . . . . .
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Iagb44 the core covered. It's the uncovering, and that's th6 last

2 picture.
I

3! (Slide.)
_ s

- 4 Again this is subjective, but here's a possible
i

!
5 situation late in the game.

6. Auxiliary feedwater is still working fine. After

7 tripping the last pumps, then there is some equalization of

8 level and loss of inventory by storage in the steam generator.

9i Safety injection is still ecming in. Condensation, to some ;
1 ;

10 '
extent, is still perhaps occurring out here, in which there's j

11 i

a small return of water. I

12 | Again, though, for a while yet he was still worrying
("> .

I3 |
about control on inventory, as indicated by level in the steam

-

I
s .

generator -- pardon me, in the pressurizer, f
I#

I
At about this point in time, of course, then he

|

16 closed the block valve and now you have to go into some other
I7 things which -- we did see some amount of changing in the level.
I8

And one of the things that one has to keep in mind

19 ! here is that, although you could readily support a water column
!

*0 | of this sort with only steam pressure over here, provided that
'

i
21 it has got a degree or so higher saturation temperature, if '

22 | you do lose inventory from here, you can't make it back up
-

q

,3 P
again unless you somehow raise the level back in here at some-

,

24
time during your story and get some water back in there.

cerat Reoorters: tric. ,

25
g You can lose it but you can't get it back without

!!
Li

il (T/-157
_
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1
agb45 flooding, at least as I see it, without flodding the entrance

I
.

21 |
1 or alternatively doing a whole lot of condensing over there, a

3I
I and that doesn't seem likely.
I4

But af ter that point of closing here, then one
|

5
needs to go back now and I think you might have a backward !

6
way of telling how the water might have been going up and down'

7
in the core,' depending on what they were trying.

8
Now, a puzzling thing to keep in mind is the tempera-

9
ture, that off-range temperature for about 10 hours was

10 '
measured up here on the hot leg. If their reflooding efforts i

11 I
Ifrom time to time ever reacl.ed that temperature indicator, I'm
,

12 I

sure you would have seen it. We saw nothing on it for 10 l

'-
13

s_ . . hours to indicate that it was being quenched.
I.

14 i
So perhaps the whole game was being played in here.

;

15
And on occasion, I suspect the occasion was at first two to

16
three hours, it was when the uncovering occurred in the very

'

higher temperatures at least -- occurred in the top of the

18 | core.
I

19 |
DR. SEEWMON: The cold leg indication is taken

j

20 1
| where?
I !

21 !
MR. MICHAELSON: My understanding -- I'm getting'

-

22 !!
p the drawings but I haven't gotten them yet -- it's not very ;_

231|
-

j far from the bottem of the suction of the pump. It's supposed
,

24 !
to be right along in there.

,,,, n . con,, . i nc.

25 i

*

- -
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!

2c ebl 1 Now we saw on occasion these temperatures rising
~ /

2 I and I believe that occurs when you bring the water level on up f
!

3' and you start backing the hot water into the pump, and I should i
i

I i

4| see these temperatures going up again for a while, and then ;
, i

l i

5' coming back down, and there is nothing to stir it around. And -

6 there was quite a bit of that sort of thing going on here, too,,

7 on the cold leg side. ,

,

6.400 8 So my own initial opinion is that there was a pre-
.

9| liminary core uncovering which is further evidenced by some
!

10 ' of the monitoring work they did, perhaps of the order of --

11 something of the order of less than an hour. And after that

12 I time there may have been occasions when the water was going up

.

13 and down, but it appeared that the water never got up very h,igh
*

' '

14 , into the hot leg until some time way later. And I'm trying to
i

15 | get the strip charts on out to 20 hours to find out when they
i

16 I did appear to quench these thermocouples.

17 So that would be one possible model of what happened.

18 | There are other possibilities, but one thing to keep in mind is;

|
19 i we must decide whether the level indicator is really working

i

20 up there or not. If it is, then you've got to explain som@cw

21 water being up there and working its way around.
_

22 || PROF. KERR: When you say preliminary damage may
i|

-

23 have occurred in less than one hour, this implies that it may
i

241 have occurred before the first pump was turned off.
w i n oorters. eric. q

25;; MR. MICHAELSON: If I said less than one hour, I
i

, y* e - k (

.. c( +s-

NN
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I--b 2 didn't mean it. I think/ the damage occurred somewhere af ter the
f

2 | last pumps were shut off. !
I

'

9 i i

. j PROF. KERR: Thank you. ;
*

I I
# MR. MICHAELSON: At one and two-thirds hours, or

3
'

later.
.

6 DR. CARBON: Dave? !

7 DR. OKRENT: A little earlier Roger Mattson indi-

8 cated that he thought there could be value in looking at situa-

9 tions which involved a coupling of small breaks and transients,
i

10 ' and I agree. I think we should also keep in mind a secondi

I
11

question which has been raised by Mr. Michaelson about whether

12 | there is a class of small breaks for which you have a problem
,

/~ ~ 13 maintaining core inventory and adequate cooling of the fuel for
~

9

14
some significant period of time, aside from other complications.

I

15 i
So I just don't want you to lose sight of that ques-'

16
tion. It may or may not turn out to have significant applica-

,

17
I tion.

!

18 | DR. SHEWMON: Could somebody convert the size of
t

19 '
| leak we think we had into square feet, which seems to be the
i

20 ! argot of the ECCS people?
i6.449

21 1
| DR. PLESSET: . 0 25 I think .

~ l

- '2j' DR. SHEWMON: And the numbers I've heard bandied
'

9

'3 ]' around here are that .05 is usually the icwest analyzed because
'

a

24 0
am a.oonm. ine. [ that's what the pumps will keep up wid if they're operating,

25 "' or something like that?

l|| 67-1E0
.
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|
i

eb3 1 MR. MICHAELSON: The pumps won' t keep up if the jp-

2 break-- For this type plant, I don't know what the break point '

2 is; generally of the order of one-half to one inch pipe break

i

4| is about the largest hole that the pumps can keep up with, i

5|: assuming only one pump of course operating. '

6; DR. SHEWMON: And that's Aess than .0l? |
!

7| MR. MICHAELSON: Oh, yes. i

|
8| Now I'm sure B&W has the numbers on what the small

!

9| break is. Breaks larger than that are defined as LOCAs then
|

10 because the pumps cannot keep -- the normal makeup system cannot

i
11 1 keep up with it.

!

12 DR. SHEWMON: I'm talking about the HPCI.

~

13 MR. MICHAELSON: Well, the normal ma,keup system for
~' '

I

14 j a plant of this type is the charging pump which is also the
!

15 | high pressure injection pump. There are three such pumps in

16 |this plant. One is running normally for charging. One is--'

|

17 And the other two are on standby for high pressure injection.

18 So the normal charging is the operation of one pump.

19 If you exceed that ability-- If you have a hole

20 i which exceeds the ability of that one pump, then it becomes a
i

21 LOCA, as I understand it.

_ ll

22 h DR. SHEWMON: .025 is the generally agreed-on size
s.

23 'i of the leak?
h
l

24 1 MR. MICHAELSON: No. I got the drawings on the valve
we neoonm. inc. ;._

.

25 ? and it is somewhat smaller I believe than .025. It is a two and
,

|

! 67-101
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!
i

I

Ieb4 a haff inch relief valve, but the port opening, as I recall, |
, .

and it would,'. appears to be more like about one and a half inch,

be the port opening of the valve that you would look at.,

!

# OR. SHEWMON: And we're talking about the valve which

5 '

is either open or shut. If it is stuck open it didn't come

6 | back halfway and hang up someplace?

7 MR. MICHAELSON: Well, you'd have to guess. I'm
I

8 assuming that it was stuck wide open. Anything in between just;

varies the hole -- the break size.

10
i DR. PLESSET: Did you cc=municate your concern with
i

11 '
these small breaks to the vendor?

12
MR. MICHAELSON: Yes. We had some discussions and

.

correspondence from time to time, yes.s, ;

14 | DR. PLESSET: Were they responsive? That's a term

15 |:we like to use occasionally.
16 1

MR. MICHAELSON: Well, these are kinds of events
,

17 1
; which have not necessarily been looked at carefully by the
|

18 '
; Regulatory Commission as well, the reason being because they

19 |
seemed to be of such a size that they are already covered by

,
,

20
i the present ECCS analysis, keeping in mind that the analysis
t

21
il shows that as you go to smaller breaks, the core is always

- d
,, c

'' il covered.s_

o

'3 I|~. So it's a little more difficult then to get people

24
interested in very small breaks when they look at the calcula-:eral Reoorters. Inc. ;

25 '
' tions and it says Well, the core is covered, and there 's nothing

| E/~I'f.32
:|
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1 56 !
I
9

|
I

'S / to worry about. I

2 1 I

l DR. CARBON: Let's move ahead with Dr. Catton's
I i

3- |

| report.
i !

.

gi '

x:x:x:x:x: DR. CATTON: Actually what I would like to do is
!

3 '
make a few comments about where it's at now, and I'd like to

i

6 '
start by having read the newspapers before I got there, I

'

7 thought I was going to see a disaster. The co=bination of the
i

8 industrial associate group, GP, and NRC really comprised, as513 i

I

9
far as I could tell, an exceptional pool of talent. I was really

10 '
amazed by the way things were going.

11
I'll start with cooldown.

12
A couple of days ago they decided they were going

_
,

'

to bring it from 280 degrees down to 230 degrees by just chang-
%

,

14 | ing the steaming rate. It turns out all they've been able to
;

15 '
j reach is 250, and at the present time the heat transfer is
,

16 ! limited on the secondary side. I personally really see no

17
j problem with this. I'm not sure why they felt they had to get

18 |1to 230 before they could go to natural circulation anyway,
i

19 i
j Another thing, I really think that if the operator

20
! knew that going to natural circulation with a saturated system
4

21 '
meant that he would have very little cooling he would have done

~

22 b
something differently._

i

I

23 3 The present or the next series of events that arer

.I

24 '.
going to occur is the first .hing, the 3 steam generator iserat Reoorters, Inc. ,;

925
out because of leakage problems. I don't think they are serious.

il

l., F " 4-..h.i

f -
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l
i

I"~ab6 I just think that with the highly contaminated water they feel '

.

2 they'll get into a problem so what they're going to do is to
'

I

*i9
; use the turbine oil coolers and a little bit of replumbing and |
1 !

# that system will be takt.1 to solid water. |
,

5 At that time they will switch off the A steam genera-

6 tor onto the B steam generator which is now solid water. They
!

7| are then gcing to take the A loop and modify the routing into
I

,

8 the condenser so that the condenser will act better as a liquid

9
! liquid heat exchanger.
I

10 !
They then will bring the A. loop solid water so they

11
have both the A loop and the B loop solid water through the

12 '

steam generators sitting at 1,000 psi. ,

'
*

13
THey'll go to natural circulation, then they're going

to drop it, the pressure in the primary system, down to some-

15 '
where between 20 and 50 psi.

16
The question about gas content has been checked. The

I
results that came back from Idaho show that at the low pressure

18
they could have a hydrogen bubble of 350 cubic feet and at those

I
19 '

low pressures that's not very much.
#

e
' '

The final step in this aspect is they will build
,

21;!! another cooling system that will be designed to 650 psi. This
- !!

N will replace the two steam generators, the reason being is that if-

4

'3 l they get into a problem and they have to come back up and'

a
24 ,

pressure, they'll have a secondary side that can withstand it.
me n.oonm. ine. q

25 |
? DR. SHEWMON: I'm lost here someplace. You talked
4

a

.

.
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1

l

eb7 about 1,000 psi. That's your secondary system pressure. II~'

2| DR. CATTON: No, the primary system is now at 1,000 -

I

3 :
*

j psi.

I

#| DR. SHEWMON: Yeah, but you talked about-- And I've
|

"i heard 20 or 30, which I thought was where they wanted to take .

I i

6 the primary.

7 DR. CATTON: Yes. '

. DR. SHEWMON: Now we come back to 650 and that 650

9 applies to what?

10 '
DR. CATTON: To the secondary, You see, the inter-

"
mediate part of it in the near term, the secondary will be a

12
low pressure system, and so you have high pressure in your pri-

13
mary and low pressure in your secondary, and that's not a good

j
..

I
14

I situation to stay in. So they're bringing the 650 psi for the
|

15 '
I secondary system. The primary will be at 50, hopefully, but

16
if something happens to get out of line they can bring the

;

17 |
j' pressure back up and still have the high pressure on the second-

18 !
ary side.

19 ''
DR. SIESS: You said there was a leak in the B steam,

i

20
genera tor .

21 | DR. CATTON: I believe so, yes.
]

,, ,N"
DR. SIESS: How do they know?__

a

93 0^

!, DR. CATTON: I think they were picking up very high

24 d
levels in the secondary side.

was neoonen, inc. ,j
125 '

MR. MATTSON: Could I add a couple of points that'

e

.

.
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Ieb8 might clarify two or three things here?

First on that one, there was evidentally leakage on !2

,| \
the B steam generator early in the accident before it was '*

#|:
-

!isolated. Indications are now from radioactivity measurements
l !

5| in the secondary that the leakage has not continued. One ex- |
| |

6 planation for that might be that it leaked because it dried
i

7 out and then as it cooled off, being isolated and getting down

1

8 'to these cooler temperatures, it doesn' t leak as bad at colder

I9' temperatures as it did at higher temperatures.
I

10 '
i That's encouraging because it means when they go

600 to the water solid B steam generator the amount of fission

12 |' '

products carried to equipment they'll be pumping with will be
l"

13 I smaller.
s~

14
Two other brief comments.

I

15
The Idaho analysis showed an amount of gas currently

16
existing in the primary coolant that would expand to something

i

17
like 300 cubic feet at 20 to 50 psi. It didn' t show that it

18 was all hydrogen, however; it showed that it was mostly nitro-

19
gen, a little oxygen and a little hydrogen. It's just what you

'

would expect in a normal degassed system of this type during

21 .

.I normal operations.
-

,,| Now we're confirming that first analysis. One was"|.

4

23 C
il done at Idaho and there was a second pressurized sample taken
i

24 1
of the primary cooland. I believe it's being analyzed at E&W

me n.conm. inc. .

25 1
i right now. There are several more planned, and they will go to

1

a

b Yf .
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i

I"59 different laboratories also, so that we get a check of the '

:
, i

veracity of the measurement. Early indications are quite good.'

'
i

3
i One final point. -

,

i

#| The modification of the B steam generator to take |
|

;

*lt

j it solid that was just described is one of two alternatives ,

6 actually being pursued right now. The other alternative would
,

1

7|
be to do the shcrt-term and long-term B steam generator modi- '

|

8 fication all at once. ,

9| They've been analyzing the PERT charts for the con-

10 '
I struction process and it looks like you can actually achieve

11
both of them on the same time scale. If that's true then you

:

12 '| can go to the pressurized B secondary side in the first step
r~% ,

rather than having to wait for a second step.

14
I think those kinds of decisions are being made at

i

15 I
the site today. In the meantime, construction ..s oing ahead

16
L with piping and piping drawings and things like that. It's not
i

I
on the critical path. You'll hear more of this this af ternoon

18
from Carl Berlinger.

19 | DR. OKRENT: You indicated that that amount of gas
i

'
didn't seem to be a problem. In what sense?

21 1
|| DR. CATTON: There's 1500 cubic feet I believe in

' ,m N
'' |! the upper deme of the vessel.s_

'l
23 !

d DR. OKRENT: Do you know that daat's where it will
1

24 ~
g and not into the candy cane?

. . a.conm. inc.
, c :,

^~! DR. CATTON: Not for sure.
n

= .*

a
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I

Iabl0 DR. OKRENT: If it is in the candy cane is it a

2| problem?
! ,

eI
i DR. CATTON: I.think it could be, yes. That many*

I |
# cubic feet might be able to vapor lock-- |

i

3 MR. MATTSON: It's going to be on the basis of these

I '

6 i analyses that the pressure is chosen for the primary system
I

7 in natural circulation. There is nothing that says it has to '

i

8 be 20 pounds or 50 pounds or 100 pounds. I think it's pre-

9| ferred to be lower but if the gas could expand and give you

10 |
666 ! difficulty and you can calculate that, then that's how you

11
choose your eventual pressure.

12
What is clear is that the system has been degassed

..

I3
to a pressure of 300 psi, which means that anything that would

t_ -
,

14
expand at 300 psi already has, and it has been brought into

I

15 I
solution out of the control rod drive housings or where-have-

16
you, high in the system. And that was the purpose of the de-

'7674 gassing operation for a period of some days last week.

18c7 DR. SHEWMON: What evidence do you have that you're

19 |'beginning to get outgassing? I mean there are two sorts of

20 !
! questions.
,

21 | One, let's say you do fill the candy cane. Is it
'

'2 1~

p just a matter of increasing the pressure to get yourself back,

I

h solid again?
24 .l

M 3, dat edence 6 yu P. ave behe an of a
mai n.corrers ine. |

25 1
! sudden you've got a large delta-T someplace and you're getting

k. [ bh
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1

I
i

ebli 1 into trcuble? |

|

2 MR. MATTSON: Those kinds of ticubles are being
'

i

3! worked pretty hard. Essentially what you're asking are what
-

_ !

! are the indicators of successful achievement of natural circu- i4
I

i

3 lation and maintenance of natural circulation. -

i.

6 You've got temperature indicators. You've got

7< pressure indicators. You've got core thermometry. Those kinds'

8 of--

9| DR. SHEWMON: I m asking about the unsuccessful
!

-

10 ! attemp ts .

11 MR. MATTSON: I'm sorry, I'm saying it in the same

12 sense. What would you be looking at to tell you first and

. '
13 quickest that the natural circulation wasn' t working?

,

*
~. , .

14 | MR. ETHERINGTON: Are the flow meters off-scale?
I

15 | MR. ATTSON: Now, or in natural circulation?'

I
'

16 MR. ETHERINGTON : In natural circulation.

17 | MR. MATTSON: I would think they would be. Much too|

18 low a signal is what Steve Hanauer is saying for the low flow

19 ' rates of natural circulation.
!

20 | MR. ETHERINGTON: There'd be no difficulty in putting

21 in a monometer or something that would register it, would there?

{~
22 MR. MATTSON: I won' t say there 's no *$ 35.'.culty in

23 ]1 installing post-accident monitoring equipmer a c. - cgh sample
i

74 lines outside the containment. It is diff;ccit. 7 hat is the
:eres Reoorten. Inc. ;i

125 , kind of thing people e looking at now, and designing and
"

( -d C 4- +-a

!i

_
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|
i

Isbl2 putting in place.

2| For this natural circulation process to work you must
,! !

*i .

; of course keep the primary system full and pressurized. There
,

!

# is a system being designed and constructed for solid primary i

I
5 pressure control from outside of containment. That will be ',

6, constructed and installed in the same time frame as the modifi-i
i

cations to the steam generator.
1

8 MR. ETHERINGTON: Well, of course " difficulty" is

9
relative. Do I understand that people are looking to the

10 '
possibility of Laing the flow meters for an indication of flow?

11
MR. MATTSON: I think they decided that they won' t

.

12 I

work.
_

,

13
Ls . MR. ETEERINGTON : No, I meant wi,th-- Oh, not even

14
, with the more sensitive. . . .
I

15
MR. MATTSON: I see your point. The transmitters

16
are inside the reactor.

,

17
MR. MC MILLAN: And there's no way to get access to

18
those.

19
MR. ETHERINGTON: I see.

20 i
; DR. CARBON: Go ahead, Dr. Catton.

|
DR. CATTON: ! might just mention some of the con-

, , . ,
_ " il tingencies that have been mentioned in case natural convection

'3 :l
'

' j doesn' t work, and I guess there are three or more.
i

24 .i
The first was just to turn back on the reactor coolant,,,,, g o,,,

gc,1
25 -'

f pumps.

:a:
6,4-o.

'

n
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,

.

Iebl3 And the second was to use feedwater in and bloed it i

J

2 | out of the pressurizer system. |
I !

31 The final one that I've heard is the reflux boiler. ,'
~

.;
|t
|

4| I frankly don' t think the reflux boiler will' work with all those
1

5 gases; the non-condensables are just going to shut it off. |
|

6 Also, Westinghouse is in the process of building a

7 residual heat removal system that's going to sit outside the
i

8 building on skids and sit in a Quonset Hut that's all properly '

,

9 controlled. They're also, as I understand it, checking out the,
10 I existing residual heat removal system and doing things like

11
trying to figure out how to ramote the lubrication so that if

12 :

it gets kinc of messy in there they won' t have to go in. ,

,
'~'

13

- ,
I understand they are also doing something with all

.

14 i
the drains and so forth so that if there is any leakage it can

i

15
be pumped and put back into the system.

16
That would give them three systems, each one of which

;

I17
I believe could take care of the heat load.

18
They are also designing a permanent system that

19
would go in a building outside that itself would have to be

20 I
i drained.
!

21 So that means there would be five methods, five dif-
'

'2 || ferent drains, each of which could do it itself.'

p!_

23 h
y MR. MATTSON: I'd add one more to that.
l24 :

y y e M a s.% M pe i d d d.me at
teral Reoorters, Inc.

25 "
1 least, en the order of days, to feed and bleed. You use low
i!

6.'i~ ]L
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mbl4 I pressure to prime high pressure.

|
2 DR. CATTON: I mentioned feed and bleed. i

!

- MR. MATTSON: I didn' t hear it. I'm sorry.
! I

# IDR. CATTON: I mentioned the reactor coolant pump,
|

5 feed and bleed. and the reflux boiler, which I don' t believe. - !
I
I

6 MR. MATTSON: Okay. I

DR. CATTON: -- and then the Wes tinghouse systems !7
i

I

8 of which there will be eventually five. |
9050 The time scale in all of this stuff is really

10 ' ama:ing. Of course the days keep slipping, but it's always that

in five days away it's going to be running.

12
I'd just like to finish by mentioning-- When I

..

13 '

talked to the Westinghouse people Saturday af ternoon, they
_

I#
indicated next Friday which is pretty soon, I think.

15
I'd like to just mention the status of the core. It

16
does feed back onto the natural circulation in that you have to

17
circulate the fluid through the core in whatever state it's in.

18
Koffman from LOPT did a very nice analysis I think. What he

19 ! care up with seems to agree with everybody else 's. I guess
I

*0'
there's been an analysis done by B&W, one by the Staf f them-

21
selves, and then Koffman's , and then there was another group

'
I

'2 h'

_ 4 with the Industrial Associates.
I

23
| And basically what they-- The conclusion they come
I

24 i
imi n.correri. ine. [ w u ht M M 45 man d t% dumM h pm, it

a

25 1
I oxidi:ed, and tha t the central portion of the core which is
'i

i

o

6_~i__4 q9- . s n_ _
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I'bl5 about one-half radius and maybe a half down into the core is
i

2 | pretty beat up and is probably in particles of a size that
,i

_
they're unsure of. I've heard arguments all the way from dust*

4| |
to each pellet being six pieces laying on a grid spacer. I'm |

i

5 not sure where it's at. !
!

6 Some of the work done by Ed Zebroski, I think from
!

7 EPRI-- He tiied to make some calculations that would tell him j
8 what temperatures are reached. And based on the xenon release,

9| he felt that the temperatures that were reached in the fuel

10 I were like from 1600 to 1800 degrees Centigrade, or 2600 Fahren-

11
heit to 30000 Fahrenheit.

12 I
The interesting thing is that Koffman's. analysis -

,-

I3
was based on in-core instrumentation. I don' t know exactly what

,

'14
he did but he was able to interpret it as if it were a densi-

|

15 I tometer, and from this he concludes that between 126 minutes

16
and 176 minutes, the core was dry, or pretty dry. And it was

17
in the middle of this period when they saw the big radiation

18
spike in the effluent coming out of the relief system.

19 |

|
And so it was his conclusion that most of the damage

20 l
! was done curing that period, and in the subsequent period there

21
was actually some boiling in the core so it really wasn' t really

^

22 ! fully dried out.1
.

1
,3"

j MR. MATTSON: I would like jus ' to add to that

24 h
man Reporters, Inc. h

1
25 o

] on what its exact configuration is. We 've been pulling together

|I
;!

k .c( _4 en
i,
" a.. r a
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'bl6 I here in Bethesda work done by the Industrial Advisory Group in

2 Middletown, the work done in several national laboratories,
I

I
_

3 and the work done here in Bethesda, trying to draw down that i

l4 spectrum of opinion and make it consistent with all the f acts '
|

5 as they are becoming available.

I
6 I think the description that has been given here is !

l

probably toward the more extreme end of the possibilities. The!7

l
8 lesser end of the spectrum certainly doesn't have dust.

9 This is important from the standpoint of projecting

10 '
what the indicators of successful natural circulation should

II be, and we expect to have that information pulled together this !
12 , week some time, and of course would want to provide it to the ||

I3 Comm.ittee for your review and consideration.,_

I# 'DR. CATTON: As I understand it, the measurements

I show that the resistance to the flow in the core has increased
16 by a factor of nine. And I believe the B&W study with regard

i
I7 to whether circulation would work assumed a factor of 60, and

I8103 they came to the conclusion that natural circulation would be

19 '
! okay.
I

aci
'i So it seems to me that if it is only nine, that

l
21 i

: there 's plenty of margin. I do believe you may get local
I-

'2 !| boiling in the debris beds but I don' t think that's any signi-'

p-

i

23 ficant problem. You'll just condense.

#
. One other thing. In talking to some of the people,Jeral Reoorters, Inc. '.

S c .I
'' j nobody seemed to know how long-- There was some question as to,

0
i

De. a e<

. ...i(
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I517 what you should do first. Maybe the Staff can clear this up.

2 If you decide you have to go on one of those RHR I
i

3 I
_ |

systems, and Westinghouse's system is sitting out on the skid

I
# and you've got the one inside that probably works, which one j

i

S do you choose first?

6 MR. MATTSON: The ones inside.
!

7 DR. CATTON: Well, that's not the opinion that I got

|
0 from some other people that were at the site. They felt that |

,

9 the one inside, you had no way of knowing how long it was going ;
;

10 !
to run and further, that the grit in the water would burn out

all the mechanical bearings and you may only run for eight
.

hours.
.

'

13 i

_ MR. MATTSON: I think that's a severe speculation.
- , i

14 :
I don't know who you're talking to, but that's being looked at

,

15
very hard. Clearly the choice is the one inside.

16
DR. CARBON: Let me interrupt here. I would like to

17
try and stay on schedule, or close to it if possible.

18
Can we go to Steve? Do you have a report that you

19 1
would like to make?

|

20 1
i DR. LAWROSKI: I think relative to what the agenda

| says I don't have any, because I visited much earlier than
22 ii

,! Harold or Michaelson or Catton.s-

'l
23 !

| I would like to ask, however, a question with res-

24 '
,,, p.m, y pect to the most recent -- the more recently taken primary

25 !
; sample.
!

Y .
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Ib18 Is there evidence of much suspended =irconium oxide

2 that would suggest problems of blockage? i
I !
1 *

- 3| MR. MATTSON: It is my understanding that there is i

id not evidence of =irconium oxide. '

|
DR. LAWROSKI: I had heard there is not much uranium)5

I
6 if any, but I didn't know with respect to the zirconium oxide |
7 which is a lighter material and would be more easily suspended.

I

i
8 DR. SHEWMON: Is there any evidence of suspended |

,

9
uranium oxide?

,

10 I
DR. LAWROSKI: That's a lot denser material, Paul.

,

'

DR. SHEWMON: I know.

12 I
MR. MATTSON: The answer is yes , thereissomeindi-j

3
y._ - cation of uranium, small, small amounts and -- correct me if

I

#
I'm wrong -- lesser amounts than have been found with other

.

15 '
local damage situations in the past. The signs from the pri-

16
mary coolant sample of what kind of particulates are involved

17
and what the extent of uranium involvement and =irconium in-

,

18
volvement were are encouraging signs in the sense of materiali

|
19 '

outside of the core.

20
i DR. LAWROSKI: And how about with respect to fission -
.

21 ;

~

j products which, at the pH's we have here, would be more soluble,
!

eq
'' ! as an indication of what might have hr 'pened in the core beyondj-

'l
23 !|| the severe high temperatures but short of any melting?

.

24 '
MR. MATTSON: I'm not sure I understand your ques-

arai seoorrers, inc. q4

25 |':| tion.
,

,

'I
N p ,_ A ).aw$ .E
e a

i a .

i!
,
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ebl9 1 DR. LAWROSKI: In the most recent sample of the pri-
!

mary,aretherefissionproductsdetectedwhichwouldbeeasierf2

I !

3: to identify and quantify than uranium, because all the concen-
'

I

4' trations will be low pH's involved here, strontium, for_ . - i

!

5. example? |
i
'

6. MR. MATTSON: They're looking at--
|

'

7 DR. PLESSET: Fission products diffuse very slowly.
,

;

8 That's I think what Dr. Lawreski was concerned about, in part. !
!

9 MR. MATTSON: If the question is are we going radio-

10 | chemical analysis, looking for all these fission products, the

11 answer is Yes. i

12 If you haven't seen the piece of paper that summarizes
-. t

'

13 them and from which people are drawing conclusions about the !

w. ;

14 extent of fuel involvement in the temperature transient, then !

l

15 ' we'll get them to vou. They are available.

16 But the correlate well, the first sample to the

17 second sample, lab to lab, a fairly good radiochemical charac-

18 terization of the co're involvement.

19 I DR. LAWROSKI: I haven' t seen them.

20 MR. MATTSON: We'11 get them to you.
I

21 DR. LAWROSKI: I know they had problens getting
I

-

22 ! additional primary samples out within the time they had hoped
I"

23 to get them out.

24 h MR. MATTSON: That problem has been solved and
.eral Reoorters, Inc. .

25 : samples are flowing rather routinely at this point; not many,

,!

V|~Y/
._
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1

eb20 because it's a hot area, but as many as we need when we need
2

them.,

3i .

! DR. LAWROSKI: When I was there, which wta Saturday .

|
4 I

and Sunday -- Friday and Saturday, I should say, there was I
i

5 I

'concern about having enough volume for the liquid waste parti-

6
cularly. Has that problem been alleviated?

7
MR. MATTSON: Yes, tuo ways. One was to stop some

8

leakage in the auxiliary building of non-contaminated fluids .

9
that were being used in secondary cooling systems outside or

,

10 I
containment. They shut those systems down for a brief period

11

of time , repacked the valves, repacked pump seals, and so that
12 i

-

;3
- !'non-coneaminated leakage, which of course picks up some of the7.s

:

'- - contaminated fluid which came into the auxiliary building .

14 I

early in the accident and spreads it around, that problem has
15

been put under control now.
16

In addition to that, there is work going on to add
17

liquid waste storage capacity in the plant, a significant addi-
18

tion of tankage, a tank farm in the spenu fuel storage pool for
19 ;

Unit 2. Those tanks wer a being installed yesterday and should
20

be piped up and ready to go in another few days.
21

DR. LANROSKI: Because they were somewhat handi-
'

22 ,1

23 ] capped as to what they could do at that time with the additional''

1

I quantities of effluent.
24 !

.eral Reoorters, tric. MR. MATTSON: That was a management difficulty, a.

25 '

liquid waste management difficulty a week or so ago, and it
:,

i

k.7~j ]

. .- .
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_

521 I seems to be under control at this point.
,

i

2 MR. ETHERINGTON: There was an indication of silver,
I

|
3 '

, presumably from control rods in the water. Any indication of

|I

4' how much? |
|

5 MR. MATTSON: I'm not sure that's correct. There

6 may have been a misimpression from the first primary coolant
i

7 sample done at Bettis. What was said was they looked for silver
|

d8
from the control rods a'nd the detection capability of the equip !

9
ment and with this kind of sample would mean that they couldn't.

10 I
see anything less than three control rods involved in the

11
coolant; that is, if there were less than three they couldn't

12 .

detect it. .
_

'

13
'

s _. They didn't detect any so they said there certainly
-

2

14 :
weren' t more than three, is what I understand the results of

|

15 '
l that sample to be.

16
That's not the same thing as saying there is silver

17
in the coolant, and I don't think anybody has detected silver

18
in the coolant yet.

19 !
- DR. CARBON: Shall we move ahead then to Jerry,
l

20 |
| your report?

21
MR. RAY: A couple of very brief comments due to the

22jixr x::x ij shortage of time. The gentlemen before me have covered cuitev

,, 'l:
" j thoroughly the situation out there, but I do have to repeat

.I
24 '

mi neoonm inc.d' in all justice the observations of Harold and Ivan in tribute,

25 ::
q to the organization that was set up here and the participants
il

!!
a

Ufc c -_ m. .o'
.. .#

--
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|

I'b22 in it that were participants, as you know, from all the reactor

vendors, several of the utilities, and of course all comeo- |2

. !
3t i

j nents of the NRC organization, and GPU also. And their con- '

I

l i
~ # centration appropriately was on the control and cooldown of

the plant, and maintaining it in a safe condition. |
5

6 And do think that their work was outstanding and we

7 all owe them a tribute.
!
!

8 I was interested in the continuity of service of the !
!

electrical facilities and I was very much impressed that so many

10 l
of the thermocouples were still in service. I think as of

11 !

Wednesday when I lef t there were 49 or 52 thermocouples still
,

12 i

in service, which was quite an accomplishment recognizing the i
-

!

13
'

I

,

extreme environment to which they had been exposed. And simi-
,

14 ,

larly for the rest of the facilities.
I

15 '
Dave Okrent raised the question of offsite pot _

16
and while I was there, Roger, I had the impression, as you

17 | stated, that there was an understanding with the PJM inter-,

18
connection management and operations that this site would get

i
19 '

j preferential service.

20 i
i And I might co= ment that you couldn't be in a better

21
, position insofar as PJM's 230 KV network is concerned for good,'1

,, dn

_. ^^] reliable offsite supply. It's a very well-integrated, very
1

^3 j closely-coupled system, and you have lines coming into the
'

i24 h
' " ' # # #A trol Reoorters, Inc.

,, a

228 ^~ j ideal from that . standpoint. And the Susquehannah Valley is
'l

0
n

t.n--a on
-

i AD
- - . . . . . .
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Ieb23 very well sprinkled with generation capacity so that you're not !
.

2 going to -- you're not likely to be isolated.
I i

3 And having a multiple series of channels of trans-
,

l ii
' # mission into the site, it's in very good shape from that view- 1

!
3 point. !

t

i

6 The real -- !

7 MR. MATTSON: Could I interrupt just a second, please?

8 The problem with offsate power we ought to also men-
!

9 tion, that auxiliary power supplies have been brought to the

10 1
site and are being hooked up, so this question of reliance on

11
onsite power is rapidly coming to a conclusion. I'd expect

12 I

within this week that most of the backup power supplies are i

13
- !

being hooked up, and that that kind of problem will cease to beq_

14 :
one.

15
MR. RAY: I understand they're going to have their

16
own drive. They are either diesels or small diesels or gas

17 | turbines and that sort of thing. It will be divorced ultimately

18
from reliance on offsite.

19 1

|
MR. MATTSON: That's right.

i

20 1
i MR. RAY: The decentralization of those supplies is

21
good, too, because then you're less vulnerable to on on-site,

I.

22:|p incident that would take out a transformer.
23 i

;I Steve mentione.9 concern about the helicopter traffic
I

24
pattern. Carl Michaelson and I discussed that while we were,, aony,, inc.

25 | there and I didn't see it, but he said he saw one helicopter
'I
k

"i
-

6.7-fSi
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.

Im 24 flying over the island.

2 !My observations were that the traffic in and out of
I j3l

,
j the paths was from the east and northeast and really what they

# were doing was staying clear of the 500 KV substation and they |
|

5 were staying clear of the island and they were going off at i
!
,

0 an angle and going north to get away from the site. And it

looked like someone had gotten to the pilots and they under- |7

8 stood where their channels were to get in and out.
t

'

9
DR. LAWROSKI: That was the situation later.

10 '
MR. RAY: Yes. That was Wednesday, yes.

So that from that viewpoint it seemed to be well-

12 !organized.
1

/ ,
'

13 - '

I did get a chance to discuss with several of the.w i

14 | !
I NRC people this question, in view of the' operating incidents
|

15 '
that precipitated this and developed during the incident,

16
their impressions of the capabilities of the operators of Meted.

17 '
l And incidentally I was told that at least two NRC personnel,

18
and sometimes three or four will be in the control room at all

19 1

i times, three shif ts a day.
I

20 i
The preliminary impressions that had been formed asi

|

21 1

| of then by ':he NRC people who were in close touch with these
-

22 !j
y operators was that there was no really basic lack of competence.
1

23 I
| Of course the incidents that developed here, being an exception

24 ,
er.i neoorrers, inc. .; to the situation, but it seemed-- The impression was that they,

25 "I
.

i

W|1.62
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.

Ie''5 knew what they were doing. They were well f amiliar with their
.

I
2 plant and were able to perform. ,

1

_ 3| There may be changed in that respect in the mean- !
l

# while but I don't know. That was as of Wednesday. |
i

5 '

Also the NRC people indicated that there had j
i

6 been immediate attention to the need for fire protection and I
!

7 that steps had been taken by the operating pers ennel to insure
!

O 'that all the alarms and all the hoses were in position, and
,

9 that there was a 24-hour fire watch with personnel on duty

10 !
around the clock, all of which indicated to me that they had

11
addressed themselves to the really urgent situation, and with

12
good responsivene,ss.

( '_' 13 -I was very much interested in B&W's presentauion on
14

Wednesday af ternoon as to their studies of what had happened
;

15
in the core with . respect to fuel damage, and also their concern

16
about the transition to natural circulation. They obviously

17
had analyzed it quite thoroughly, and I would hope that you're

18
going to tell that story this af ternoon in your presentation.

19 |
; They had gone to the point of establishing benchmarks
i

20 1
i to guide operation in the course of the transition and while

21
on natural circulation, so it seemed to me that it was quite

,

,
_

22 !I
_ ji thoroughly addressed.

1
23 h

a One last point was that they had considered, in view

24 '|
|

of the disarrayed condition of the fuel elements, the question.re secorms. ine.

2S il
299 ! o# -*4 *icality, and I gathered from the story that they gave us

a

f.

;j: l r - e r;<1.( _, m,

_. ._ . . _ .
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Ieb26 that with the proper boron content -- and they've indicated i

2 the quantitative measure of that as of then -- you were in good,
'

I

3 I |
safe condition for all possible fuel configurations including

i
,

f
# 'a total core slump.

|

And I hope, Mr. McMillan, you're going to tell us |
3

61 that story this af ternoon.

That's all. |7
i

I

8| MR. MATTSON: I might just add some further elabora-|
1 I

9
tion of that. ,

10 I
In engineering analyses sometimes ycu take things

11
to the limit to make sure you can' t be in a situation that gets '

12 I
you in trouble. And one limit, a hypothetical limit, is to ;

.'
13

.
assume that the rods are gone, as you've described. There is

no evidence to indicate that they are, or that they are not --

IS '
are in any way different than where they started.

16
Even if they were all gone and even if you took

17
theoretical packing densities and things like that, boratsd to

18
the extent you are borated now you would not have criticality.

19 |
; That has ceased to be a concern.
I

20 1
i DR. CARBON: Dr. McCreless?

21
DR. MC CRELESS: I just wanted to bring this to the

~

22 !)
- Committee's attention, the report you have on the site visit,

23 h
which then devotes some written detail, everything I think

24 h

mi neoonni. ine.] you ' ve heard today, but the current status of the plant, the
25 9

recovery organization, and recovery plan, and the answer to
.

Ou
.
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.

Iab27 several questions that various Committee members have asked
,

i

before that we were able to get the answers for while we were !2

l |

_ there. !
I

DR. CARBON: Any last questions from the Committee? |
:

5 '
(Nc response.) i

i
6 Let's recess for an hour for lunch. I

7 (Whereupon, at 1: 40 p.m. the meeting was recessed

I
8 to reconvene at 2:40 p.m. the same day.) !

.

':nd WRBloom

tof fman fis.101

11
,

12 !
'

*

..

~

13 !.

_-
14

15

16

17

18

19 i

i
,

20 I
I

21|:

22 |,i
il

23 h
!
)

24 '
.-seral Re:x)rurs, Inc. .j

25 j|
ti

'I .s &
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1 AFTERNOON SESSION~.

i
2 (2:40 p.m.);.

'
2 DR. CARBON: Let me bring up an extraneous topic

I I
I .

4 before we get into the afternoon session. We're having some

5 difficulty scheduling a common time for the Commissioners ;
I

6; tomorrow af ternoon. Their schedule doesn't fit ours and |
!

.

7 vice versa. .

|i

8 I'd like to check and ask what time are people ;

9 reaving temorrow afternoon? Specifically, who needs to leave
i

10 ' by 4 :00 o' clock?

11 (A show of h ands . )

12 DR. CARBON: One, two, three, plus Dr. Kerr will
'

:~ ,
12 leave this evening. So that after 4 :00 tomorrow, we would have ' .

-

14 two, three, four, five , six o f us .

15 DR. OKRENT : How do you define "after 4:00"? I havei

16 , a 5 :40 plane from Dulles, and can you tell me?
I

17 ! DR. CARBON: I'm not sure.
I

!
18 MR. FRALEY: They have proposed a meeting from 3:30

19 to 4 : 4 0 instead o f 2 : 30 to 3 : 30. I'd like to know how many
i

20 ' can be here at that meeting?
!

21 ( ( A show o f hands . )
'l

~
22 ] DR. CARBON: The three o f us , I guess. Okay.

k

23 ] Let's go ahead, then, to the afternoon session. I'll

24 call on Mr. MacMillan.
.er, n.oeners. inc. I

25 | MR. MAC MILLAN: Thank you, Mr. Chairman. As I look

6c(-4 gb"1 -1

_ .
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!

|-

1 around the table, I've seen many of you in the last two weeks i

2 | at Three Mile Island as you' ve been visiting the site there .

J
3' I'm pleased to hear the reports that you've brought back and

i
i ,

4' reported this morning. !

5 I'm going to read a prepared statement. I believe i
e

6 you all have copies of that statement. I understand that

'

7 there may be some logistical problems in the sequence in which

8 the figures are attached to that statement, and so I will be ;

I

9|
showing slides, overhead slides, as the appropriate time in the

10 ' statement comes up, and you may have to be working backwards

11 through your figures rather than forwards.

12 My name is John MacMillan. I'm Vice President of
.

"'
13 the Nuclear Power Generation Division of the Babcock & Wilcox

,_
,

~

14 Company. The Division is responsible for marketing, engineering ^,

15 project management and related services of the nuclear steam
i

16 ! systems supplied to the utility industry by Babcock & Wilcox.
I

17 Today I will discuss the incident at Three Mile

18 Island 2, with special emphasis on B&W's activities which we

19 have currently underway or shortly will have underway as a

20.. result of that incident.
;

21 ;, I have with me today a number of support personnel,
1

-

22y: many of whom are familiar to the Commitree, to assist in
-

n

23 answering questions. These people are arrayed around the
i

24 table there on the other side of the room.
,ere neaene.s. inc. |

25 From the time that B&W was first notified of thei

,

..../
- .
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!

I
1 TMI-2 incident, B&W's number one priority has been to provide i

2 support and assistance to bring the plant to a cold shutdown

!
3 condition. Closely paralleling that have been efforts to

'

I

I
4 assure continued safe operation of the other B&W operating

!
5 plants. As the situation at Three Mile Island continues to

,

6' improve, we will be strengthening our efforts related to the
!

7 other plants. ;

9i On the basis of what is now known about the factors
.

I

9 affecting the incident, we believe that appropriate measures
l

10 ' have been taken by the utilities , B&W and the NRC to ensure

11 the continued safe operation of those plants.

12 My remarks today will be prefaced by: One, an overview
,

-s 13 of the B&W nuclear steam system, with emphasis on those plant
.

14 features of relevance to the incident; two, a' summary o f the

15 specific actions taken by B&W to support and assist thei

i

16 I licensee in connection with the TMI-2 incident; and three , our
i

17 preliminary views on the six factors identified by the NRC in

18 its I.E. Bulletin 79-05A as significantly affecting the course
,

i

19 ! of that incidant.
!

20 ,! In that context, I will then proceed to address:

21 First, the immediate actions taken by B&W, the utilities and the

22 :; NRC to ensure continued safe operation of the other B&W reactors;
it

- ||

221 second, our planned near-term and long-term actions to provide
H
J ,

24 , further assurance of continued safe oceration.
mi n.acnm. inc. J

25 .; For the purpose of our discussion today, I will

o

e

.
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L

1 provide a brief overview of typical B&W design features ,
i

2j (Slide.) {
i >.

3| You'll see this attached figure to the prepared
'

Is

. 4 testimony. Shown here is a reactor vessel and the reactor core f!

!
i

S is located in that vessel. There are two steam generators,
|

.one shown here and one here, e ach served by two reactor coolant ,6

7 pumps. The flow comes from out of the bottom reactor steam ;
e

a generator into the reactor vessel, through the reactor core,
!

9 out of the reactor vessel and back into the steam generator.

10 i On the A loop of the Three Mile Island unit is

11 located a pressurizer. And this is a schematic. This does..

12 not show the elevation of the components.

'' "'
13 In the top of the steam generator, there's an electro-

--
s_ ,

14 magnetic relief valve, which we'll talk a great deal about

15 , during the discussion, an isolation valve on the pressurizer
i

16 I side of that power-operated relief valve . There are also two
I
.i

17 code safety valves located in the top of the pressurizer.
i

18 All of these valves discharge into a drain tank which

19 condenses the steam and keeps that steam out of the reactor

i

20 i building.
I

t

21 ! There are a number of other features shown here. The
Il
!i

:: ' normal line to the letdown coolers comes off the bottom of the
h

23 ] steam generators here. High-pressure injection ecmes back into
i

'l

24 * each of the four reactor coolant loops on the cold side, on the
erainaerms.inc.j

:s i cuma cischarge side of that loop. And the makeup control

.

8 ..%
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;

i

|
-

1 valve normally supplies makeup through that same path, i

,

2 There are two core flood tanks, which are pressurized |

3| with nitrogen and which tie into the reactor vessel through'

_ i ,

I i
4' check valves as shown here. i

i,

5 (Slide.)

6 Looking at an elevation of the nuclear steam system,

'

7 you will recognize this as quite similar to the diagrams that

8 Carl Michaelson had all colored up for you this morning. This

9 is the reactor vessel in the center, the reactor core in the

10 ' middle of that reactor vessel, one steam generator shown here.

11 High-temperature water comes out of the reactor, goes up through

12 , the top of the steam generator, flows down through the tubes on
-

13 the inside of the steam generator, discharges through two lines'

14 coming out of the bottom of the steam generator, which feed

15 the circulating pumps, back into the reactor vessel.

16 , The position of the pressurizer is shown here, the
II

17 ' surge line tieing into the hot leg, the high-temperature leg

18 ; of the A loop, and the surge line feeding into the pressurizer.
I

19 ; The pressurizer electrical heater is located at the bottom of
i

20 hte pressurizer. The relief valve is located on the top of
i

21 | the pressurizer.

22'; DR. CARSON : And these are to scale as far as
li

23 ] elevation?
i

24 MR. MAC MILLAN: Yes, these show the relative
m i n. x n m .inc. ,,

25 elevation of the components.

,

,

"

L5-1S0
- . -- . _ _ .
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!

j Let's look, then, at the secondary system.
;

2| (Slide.) i

i

3: This secondary system is schematic, and I say a
i

4| simplified schematic of the Three Mile Island 2 system. The
,

i

3 steam generators you see on the right-hand side of the chart, ,

1

! each, of course, tied in with the reactor coolant system.
6

I
i

7' Steam comes out of the steam generators, flows over to the

turbine in normal service, and the turbine into the condenser.

8|
9| Suction is taken on the condenser by the condensate pumps.

|
jo ' The condensate polishing equipment, located upstream of those

11 pumps, feeds the condensate booster pumps through a series of

12 heaters to the feedwater pumps, through high-pressure heaters

' ~ ' -

13 mui back into the steam generators, through the main feedwater

-'
nozzles of the steam. generator.ja

15 For emergency service, there is a series of feedwater

16 : pumps, two half-size electric motor pumps and one whole-sized,
i

17 steam-driven pump. These pumps can either take suction from

18 the main feedwater header here, you see, or from the condensate

19 y storage tanks.
!

20 , I would hasten to say , these check valves are shown
i

i

21 ; diagrammatically as installed backwards. They allow free
u

||

22 h suction from the suction of the feed pumps, from these feed
f

23 pumps through the control valves which modulate the feedwater
e

2.t i flow from the auxiliary pumps through block valves --these are
AGOCfffft, IflC. ;efat

251 the block valves that were closed in the early phases of the
:
<!

b. [ _ .N
__- _
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!
1 incident -- and then into the steam generators at the ;

2 | auxiliary header, which is located at or near the top of the |
! i

3; secondary side of those steam generators, as you saw this ~

I |
. 4' morning in Carl Michaelson's diagram. i

1

f5 I didn't mention that when the turbine is out of

6| service there is a turbine bypass valve which allows steam to
|

7 be taken directly from the main steam lines through bypass ;

'

a control valves and dumping into the condenser, and in fact,

9i that's the mode in which the A generator is presently operating
|
,

10 at Three Mile Island 2.

11 As designed, this arrangement will satisfactorily

I
12 accotrr.odate a loss of feedwater transient. This is confirmed

_

13 by our safety analyses and experiences with a number of loss'

.

14 of feedwater transients which have occurred at this plant and

15 | other B&W-operated units .

16 With that background, then, let me turn to a summary
i

17 , of the actions that we 've taken in support of the incident at

la Three Mile Island 2.

19 !| Early'in the morning of March 28th, 3&W management

20 in Lynchburg was notified of the incident. Immediately there-

!

21 [ after, we convened a meeting of experts to identify specific
:|

22 ;. information and manpower needs for providing support to the
_ p

23 o licensee.
o

24 As a result of that meeting, five people were
trai Reoertets, Irtc. ,j,

251 dispatched to the site , and by early afternoon a communications

c

;
,

* ser E 3

_ ..
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I
1 center was established in Lynchburg, which was staffed by our !

2 senior management and technical people.
,

By the second day, Thursday, we had established ona'
i ,

I

4' organization to provide round-the-clock support within that -

1

i,

5i organization. Specific responsibility was assigned for evalu- '

l

I
6' ating data.obtained from the site and developing a po~stulated

7 sequence of events for conducting simulations of the events ,

8 on the B&W control room simulator and for developing and .

l
.

9 recommending contingency procedures for performing comparisons
i

10 of the physical plant data, for conducting specific analyses,

11 as requested by the licensee or the NRC, and for reviewing

12 reports of other loss of feedwater transients .

13 As the course of the incident progressed and the
*

\~ I

14 | n.eed for support increased, we dispatched additional people

|
15 ~ and equipment to the site. I personally went to the site to

16 , head the B&W on-site team. At the peak of the B&W effort on

l'
17 1 the incident, we deployed 47 people to the site and 218 people

18 , in Lynchburg were assigned to the communications center and

|
19 ' related support activities.

20 j Out of this initial effort grew an organizational

21 framework which gave us the capability to shift our emphasis

22 fi to efforts to assure continued safe operation of the other B&W
G~.

23 y operating reactors .
!!
.I

24 (Slide.)
eraineoetrees.inc.j

25.: Let me turn now to a discussion of the significant
:

'i

. .,

.. - -
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i

|

1 factors in the incident. For the purpose of today's discussion,;
i

2 |
we accept the sequence and the list of six significant factors

i

3 i identified by the NRC in its I.E. Bulletin 79.05A. Thus I
i

~

! will not retreat ground already covered, but instead, will |4
,

5 summarize our views on the significance of those factors and |

i
.

6 their e*quence. |

7 First, after the loss of feedwater transient was
,

8 underway, the absence of auxiliary feedwater to provide ;

9: secondary side cooling for a period of in excess of eight
i

I

10 | minutes resulted in delay of residual heat removal and tempera-
i

11 ture increase in the reactor coolant system. The presence of

12 auxiliary feedwater, as designed, would have stabilized reactor

-. 13 coolant temperature earlier in the transient. and eliminated a
.

! complicating distraction to the operator.14
I,

15 | Second, as a result of the system pressure increase,

|

16 | the pilot-operated pressurizer relief valve opened as designed,
i

17 1 but did not reseat properly, thus allowing reactor coolant
i

18 system pressure to continue decreasing. In our view, the

19 || significance of tnis factor is not only the failure of the
;

20 valve to reseat, but more importantly, the time which elapsed
!

t

21 || between the failure to reseat and the recognition that this
:

;l

22 !i, had occurred..

- 'i
23 j Third , the high-pressure injection system, which had

,

24 been automatically actuated, as designed, on low reactor
,:,, we nexrrm, inc. ]

25icoolant system pressure, was prematurely terminated, e ven
I

i

'i

{h.7/''*..C -- __. .-. a
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1 though there were indications of an opening in the reactor

2| coolanu system pressure boundary, such as increasing quench '

I :

3! tank pressure and decreasing reactor coolant system pressure.

| I

4t Fourth, the containment did not isolate at the time |
| 1,

,

5 the emergency core cooling system was actuated. This is in
i

6| accordance with the licensed design. This led, through a
|

I ,

7 series of circumstances, to radioactive water in the reactor
!

3: building su=p, and the lack of containment isolation allowed |

| '
~

9: this fluid to be pumped to the auxiliary building, from which
I

I

10 subsequent radiation releases occurred.

11 DR CARBON: Question. Could I go back to Item 3.

12 | MR. MAC MILLAN: Yes, sir. i

t

13 DR. CARBCN: I've asked several times in the last,.

,

14 | two weeks whether there is or is not an indicator in the'-

1

15 ; control room that the PORV is open or closed. Is there or is

16 there not?

I'7 MR. MAC MILLAN: Let me answer that very specifically:

18 There are indicators in the control room which indicate whether

19 ; or not the solenoid on that power-operated relief valve has
|

20 i been energized or de-energized. And in the event that it is
t

21 energized, it indicates the valve is open; and when it's

1
-

2 h;. de-energized, you would assume the valve was closed.
,

23;' However , that does not measure the position of the
.
.

24 'I seat on the pressure-operated relief valve. So the operator,

,1 arai Reccriers, Inc.

25 ', is nou seeing an indication of whether the valve is open or
e

c. 4 "S
sr* f>

*'

-.. .- ---
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1 shut; he is merely seeing whether the solenoid which operates

2 |I the pilot on that valve has been energized or de-energized. !
,

! !

3| So he could get an indication that the solenoid is de-energized,
'

I

d' presume that the valve was closed when in fact the valve was i

!
.

5 open.
{
;

6 Now, there are other indications which would lead ;
i

7- him to an indication of open valve. We talked thi. morning i

,

t

8| about thermocoupling the tailpipe. That's in the line that ;
i

-
i

i

9; comes from the discharge of the power-operated relief valve
1

,

10 to the quench tank. That tells him whether he's got hot fluid

II in that tailpipe.

12 I think you raised a question this morning about the

~
13 response. It was a very fast-responding thermocouple,

n
14 DR. CARBON: How about in a small leak, if the valve

15 closed 95 percent or something and you still had steam goingi

16 out. Would the thermocouple show it?
E

17 | MR. MAC MILLAN: The thermocouple has a couple of
,

18 purposes. One is to show that the valve is open, if you go and

19 l look at the thermoccuple. A second one is also to tell whether
i

20 | the valve is simmering, and when it simmers you get a higher
i

21 | temperature on that thermocouple than you do in the other, the
!
'

_

22 [ tailpipe of the other valves. But it's not at the temperature

!!

23 ? of the steam in the cressurizer.

24 If the valvo is wide open, then the temperature you
...i Reccriers. Inc. ,

25 ' see in that thermocouple is essentially the pressurizer steam
n

E7-iSS'

.. ._ _ __. _
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|

1 temperatule. i

2j Now, in addition to that, there are indicators on
,

i

2 ! the quench tank for both pressure and level. These are
i

I

4- audible and visible light alarms in the control room. So
|

.

5 there is that backup indication as well that the valves may
I

6I be open.

7 DR. PLESSET: Has consideration been given in the
i

a! design of that pressurizer valve to its withstanding exit flow,
*

-
l

9' particularly if it's not of high quality? Do we know that it

to , would still close if the solenoid were de-energized?
i

I
11 | MR. MAC MILLAN: The valve is designed primarily for

I

12 steam service. We've had evidunce that it will operate with a

~~ '

13 mixtt. 7 of steam and vapor. '

,
-

i.v ,

DR. PLESSET: But have they analyzed it to see what
14 |

I
15 kind of loads that low-quality flow might give which wo 31d act

16 '; so as to make it less likely that the valve would close?
i

17 MR. MAC MILLAN: I can't answer that question. I
i

!

18 ! don't know. But we 'll get you an answer for that.
,

i
19 t DR. PLES. SET : Thank you,

i

20 , MR. MAC MILLAN: Yes?

i

21 |
DR. SEEWMCN: Is there anything in the record -- I

11

22 (i on't know whether this is from you or the staff -- as to
^

d
i

1
23 '; whether or not the operator had in the operating room an

!'
l

24 indication that the solenoid had been de-energized?
mi a.xnm. inc.

25 i MR. MAC MILLAN:. No, I just don't k: rw. I don't knew
if

e.,

. - _ _. . - - . . -
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!
I what the operator had available to him at the time of the

i

2 incident, and I couldn't confirm that.
'

3| DR. SHEWMON: Thank you.

4 MR. MAC MIIJAN: Fifth, high-pressure injection was

5 evidently manually operated, based on high pressurizer level |

I
6 indication. ,

!

7 We have conducted reviews of data from Three Mile i

8! Island and performed analyses that lead us to conclude that the
. ! .

9| indicated pressuriser level was not significantly in error.
I

10 ' Plus or minus one foot, we believe that the pressurizer was

'I essentially full during a long period of this transient. But
|

12 t a portion of the reactor coolant system was void. Consecuently,.

'' I3 '

termination of high-pressure injection flow should not have

Id'~

been based on the single parameter of pressuriser level.

15 Sixth, all four reactor coolant pumps were secured.i

16 Although securing one coolant pump in each loop in response to
i

17 | indications of low coolant flow may be advisable, securing all

18 pumps under the circumstances then present caused an uncovering

19e-1 o f the co re .
!

20 | PROF. KERR: Excuse me. Under the fifth itam, I

i
21 h presume " operating" refers to, at least initially, the pumps

1

22 } being turned off?
. . .I

:

"] MR. MAC MILLAN: Yes. Let me understand, Bill, what

dN' ' your point is tn.ere,
.

mi sexners. inc. je

25 l PROF. KERR: You say high-pressure injection was

b

(,~f--a.s go:
i

.. _ . . . - - ._ . - - -.
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i
'

i
I

I manually operated? i

2| MR. MAC MILLAN: Was manually initially turned on.
,

i

3' PROF. KERR: Thank you,
i

!

4! MR. MAC MILLAN: The high-pressure injection pumps

,

5 we.at on at 1600 pounds, as designed, and the evidence was that
|<

6; they were secured, one or more were secured shortly there-

|

7 after.

3 DR. CARBON : One more question on that thermocouple. ,

,

9j Does it read out on some instrument?

1

10 ' MR. MAC MILLAN: I know it reads out on the computer.
I

11 I don't know whether it reads out on an instrument. But we'll

I
12 find that out.

.I
'

13 Would you make a note of that?
N,~u

14 DR. CARBON: And if it's in the computer, an associ-

15 ated quer ion would be: Does the operator routinely see it or

16 ! does he . 3 /e to look for it?
I

17 ..'t. MAC MILLAN: He would have to call for that

18 information from the computer.

19 : MR. CASE: John, do you know if EPI was turned on and

20 if so, when, again?

11
21 |I MR. MAC MILLAN: Ed, I ought to say right here that

il
|l

'

22 , one of the missing pieces of evidence in this incidenu is a
_ a

'l
23 : time-phased understanding of what actions were taken in the

i

24 - control room, including the timing of securing HPI and
crai aexnm. inc.,

25., re-initiating HPI and whether or not it was being throttled,

'l
,

,

f Y#emA a. a4(.$
_ __ __ _ -_
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I
t

i

1 and if so, to what extent. |

, i

2b I think the comment was made here earlier that we ;
u
|

3 ought to try to go through and try to reconstruct an analysis
'

i

4 of the events as they actually took place at Three Mile -

1

5 Island 2 in ordsr to understand the transient better. I would

6; say one of the important missing pieces of information in
i

7' conducting that analysis is the amount of high-pressure injec-

8| tion or makeup flow that was being pumped into the reactor
,

!

9' coolant system as a function of time. That's a very vital

10 | piece of information in order to make that analysis ,
l

11 I'd like now to turn to actions implemented for our

12 i operating reactors. Our analysis of the foregoing factors has

''~
13 led us to conclude that th? B&W systems can be operated safely

v
14 j for a spectrum of equipment failures, including those experi-

15 | enced at Three Mile Island 2.;

16 However, the severity of the Three Mile Island 2
1

17 incident warrants timaly actions to encourage proper operator

18 performance in these events. Our recommended actions can and

19 ' should be implemented in chronological stems to ensure and
1

20 |
enhance continued safe operation. Thus, my discussion consists

i

21 ( of addressing: A, the actions already taken; B, the near-term
:|

22 '. actions to be taken; and, C, longer-term actions appropriate
-

.|
23 to meet the above objectives.

'

24 Before proceeding to a discussion of the specific
ne neocnm. w.

25 ' actions, I would like to establish a context for those

gg-200
- - -
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|
1 discussions with our initial view of the lessons learned from ,

2 || the incident.
'

I
3' (Slide.)

I

l i

4' Our analysis of the six factors identified by the >

!
4

5 NRC has yislded a set of three basic principles which we '

6: 'believe warrant emphasis in considering any future actions.
|
|

7 First, renewed. emphasis must be placed in the near temm

.

8! on administrative controls to assure that plant systems impor-
1

I
9 tant to safety are available. In the longer term, considera-

l
10 tion should be given to whether plant systems to augment those

11 administrative controls should be dev& loped and implemented.

12 Second, renewed emphasis must be placed on maintaining
:

" 13 | the individual operator's focus upon the fundamental physical:

I
' - ' I

14 processes which assure core. cooling and on determining that

15 our systems complement or increase the likelihood of maintaining
|

16 ' that focus in any event in the near term. This means placing
i

d emphasis in operator training programs and instructions on the17
I

18 f act that the most stable and forgiving condition in a pres-

19 1 surized water reactor is one in which the reactor coolant is
,

20 subcooled and core cooling is maintained.
,

21 As a corollary, a saturated loop must signal in the
.l

22 ' mind of the opera:or: One, extreme caution before securing
- d

'l
23 '; any means of maintaining primary system inventory; two, a

,-

24 warning that a system opening exists; and three, a prohibition
+ .,,, n exners. u ne. .,

25 against any action which mighr diminish core cooling.

o

,

__ .- . _ -
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I

1 Third, any actions or modifications implemented must i
,

2| be considered in the broader context of total plant safety.
|

3 Hasty and ill-conceived actions which might be partially

I4 responsive to the TMI-2 events could, in certain cases,
4

5 i produce adverse impacts in other safety systems which were not

l
6 involved at TMI-2.

7 Now, with that introduction, I will proceed to

8 discuss the actions already taken and those anticipated for
|

9 ! the near and longer term. Let's look at those that we've
I
i

10 ' already taken.

11 | B&W contacted representatives of its other operating

12 plants by telephone between March 29th, the day after the

- 13 |
incident was initiated, and March 31st, to provide them with

-

'

14 ' the information regardi'ng TMI-2 and to recommend that they .t

15 , have station personnel check the configuration of their
i
.

16 |' auxiliary feedwater systems and make such inspections and tests
l

17 as necessary to confirm that the systems would initiate flow

18 fof auxiliary feedwater upon actuation.
!

19 :i By April 1st, Sunday, B&W had further data regarding
il
|

20 | TMI-2 which we believed would be helpful to other B&W operating
i

21 | plants in understanding the causes and the course of events of;
4
|t

22 h that kncident. I personally contacted each of the utilities ,
~

e
u

23 ; the management of each of the utilities, and invited them to
r

l

24 ' send representatives to a meeting in Lynchburg scheduled for
. .,.i a .ae nm. i nc. . ,

25 ' Tuesday, April 3rd.

gj'20$r
,

.. __ _ . . _ -
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,

|

1 Soon thereafter, I guess almost concurrently, NRC i

2 | issued its Bulletin 79-05. The meeting was held 4.n Lynchburg
'

i i

3' on April 3rd and 4th, with each of the utilities having
i

I

4 representatives present. i

I i
,

5 At that meeting, B&W presented the data we had on
.

-

6; the incident and discussed with the representatives similarities
I

7 and differences in their equipment and procedures from those
I
,

8 o f TMI-2. { j

f9, I might say that much of the information thati
1

10 ', Carl Michaelson presented to you this morning on the curves

II |I and graphs formed the basis for that presentation to those
,

i

12 ! utilities .

_

13 Additional .information was provided and specific

s_
I4 questions by customer representatives were answered.

15 Bulletin 79-05 was discussed ard B&W provided assistance ini

16 responding to Bulletin 79-05, both during this meeting and

17, subsequent thereto.
I

*

l
18 The first B&W advisory was forwarded by telecopy to

1

19 ' these utilities on April 2nd. It recommended as a precautionary
d

20 step that the operators perform a thorough review of the
,

!

21 h auxiliary feedwater system, associated support and control
||

22 [ systems,. and normal maintenance and emergency procedures to
0

23 I identify potential problers that might lead to failure of the
l'
.I

24 auxiliary feedwater system when it is required. It also.i

, tf 48 A tOCf fff 5. IrtC. , |

25i recommended that the design of the auxiliary feedwater system

J ([[~.?C3
_ . . - - _ . . - .-
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I

|'

1 and the operating, maintenance and emergency procedures |
.

2 || associated with this system be reviewed with all operators, !
i .

3 maintenance and supervisory personnel, with special emphasis
!

l

4 on the importance to plant safety, i

5 The second advisory was forwarded by telecopy to

'

6. operating plant customers on April 4th, 1979. It recommended
I

7 that if the high-pressure injection system has b(1n actuated
,

,

,

8 because of a low pressure condition, it should remain in i

!
9 j operation until specific plant conditions exist. The conditions

|

10 ' stated are that the operation of the high-pressure injection
|

11 | continue for at least 20 minutes ar1 as long thereafter as
1

12 I necessary to obtain temperatures in the loop which are at

e , 13 least 50 degrees Fahrenheit below saturation temperature, or
,

14 that operation of the high-pressure injection continue until

15 both low-pressure injection pumps are flowing at a rate of

16 | at least 1,000 gallons per minute each in a stable condition,

I
17 ! and have been sd flowing for at least 20 minutes.

>

|

18 i The advisory also called for continued operation of
|

19 at least one reactor coolant pump per loop if the high-pressure

20 ' injection system has been actuated and the reactor coolant
i

21 pumps are in operation at the time of the actuation.

22 h On April 6th, another meeting between ' B&W and the
f,

23 " owners was held specifically to discuss information available
i

24 ! and B&W recommendations regarding the responses the utilities
erai aexnm. inc. |

25 ] were preparing to I.E. Bulletin 79-05 and -05A. We provided

a

j E7-PO4
. . . _ .- _ _ _.

--
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|

i
I further assistance in regard to Item 1, involving understandingi

..

2 [ of the sequence of events , and Item 3, involving operating
i

9 .
procedures for coping with transients with a potential for-

,

i

d' introducing voids in the reactor coolant system.
,

5 '

We understand that the actions implemented and the

6 audits conducted in response to NRC Bulletin 79-05 and -05A

7 have been positive . This, coupled with the NRC staff's review
;

8I of utility responses to these bulletins and its ongoing review '
,

!

9 of the incident, provide high confidence that the significant

10 f actors in the TMI-2 incident have been properly addressed.

II Thus, we believe that the actions taken to date by B&W, the

12 utilities and the NRC provide adequate assurance of continued
,

13

( safe operation, while considering additional near and longer-
s_

14 term actions.
'

15 ' Let's now look.at those actions which we categorize

16 as near-term. Although we believe that the steps taken by the
l'

I7 utilities, the NRC and B&W assure safe operation of the nuclear

18 units, we recognize that additional measures =ust be taken so

19 ! that operators are better able to manage transients,
d

20 ; I would like to su=marize the actions B&W currently

21 | has underway or will be com=encing soon to further enhance theq

!i

22 b, safety of B&W units .
!
I

23 i First, B&W is preparing a supplementary advisory
i

24 l requesting that all operating and supervisory personnel review
erai neoerrm. inc. ;.

25 the indication 3 of an opening in the reactor coolant system

.i b.7~2C[5
_. .. ._ .- .

. - - .
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!
I boundary gesulting from an open relief valve. The supplementary

!

2 instructions will be issued this week to all our customers with
|

'

3' operating r:. actors .

|'

4 Second, during the April 6th meeting with represen- '

5i tatives of our other B&W operating plants, B&W suggested a
.

6: special training program for operators, to be conducted on our |
,

|

7| simulator, so that they would be more familiar with the TMI-2 i

i ,

8 sequence of events. On Monday, April 9th, B&W began conducting

9i training for operating and management. personnel on the events
i

10 involved in the TMI-2 incident.
t

II ! ( Slide . )
I

12 ' The training consists of the following: A discussion ,

n.
' I3 of the TMI-2 transient from the information available to B&W.

|

Id | Secondly, a dernonstration of the incident on the B&W
!

15 ' simulator. We have modified our simulator so that we can

16 fully simulate the events that took place, including our best
|

I7
j knowledge of what actions were taken by the operators during

18 |the course of this event,
i

I9 MR. MICHAELSON: Would you clarify whether thate

20 , simulation is the long-term or the first, say, 20 minutes?
!

2I || MR. MAC MILLAN: It's long-term.
il

22
i P ROF . KERR: Excuse me. I did not hear

i1
i22 ' Mr. Michaelson's question and I would like to.
.!

,##
1 MR. MICHAELSON: The cuestion was simolv a clarifica-

,,,, a . ... . . m. , - - -
.

, .;

" ' tion as to how far out in time the simulation went.

,

67 .?CG.

- . -.
.
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1

1 MR. MAC MILLAN: The simulation deals primarily with

2 the early; events in the incident. I think there was a question,

l
3' earlier -- perhaps Dr. Okrent asked the question -- about just

I .

4' how well we could simulate the various features of the reactor
t

;
5 system and the reactor core. We believe we have a valid

6' simulation of all of these features involved in the thermal i

7 hydraulics of the reactor system and the reactor core up to ;

'
,

8| the point where there might be the introduction of
|

!

9| non-condensible gases or some type of major cladding inter-
|

10 action. But the basic thermal and hydraulic characteristics of

11 the system and;the core, we believe we have.

12 A training sessiod.>on the simulator, having students

r-- 13 recover the plant from a depressurization event which involves

14 f the formation of steam voids in the reactor coolant system
i

15 outside the pressurizer. This is characteristic as to what

16 ; was shown at Three Mile Island. It could also simulate other
h

17 events which could get the nuclear system into a similar kind

18 of steam void condition in the reactor coolant system.

19 1 Six operators are included in each training session.
!

20 ! The training session lasts one day. At the present time, 33
i

21 operators have been through the course, and 99 more have defi-

22 't nite schedules established, including operators from all the
e
9

23 3 operating B&W plants.
'l

24 L We believe this course will significantly contribute
, * eral Re3Cf fff t. Ific. ,.

251 to the ability of operators to respond properly to transients
1

,[

._. . _ __
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I
I

1 in general and the loss of feedwater transient in particular.
'

!

2 We also believe it will serve to emphasize the procedures to
,

|
2 '| be followed in identifying a small reactor coolant system leak

I
i

I s

4! arl particularly an open pressurizer relief valve.
1

i

5 The third near-term action item: Based on informa-
.

6 tion currently available to B&W, the equipment in both the

7 primary and secondary plant, with the exception of the pilot- ,

.

'

8 operated pressurizer relief valve, performed as designed.
,

9| However, considering the unanticipated events at TMI-2, design

l
to improvements should be considered in order to assist plant

,

11 operators in controlling nuclear power plants during transients.

12 , Some potential design improvements are currently being studied. ,

/^ 13 DR. CARBON: Question.
i

14 i DR. PLESSET: Mr. MacMillan, could you send to us '

i

|
15 > some description of this simulator program and how the training

16 is carried out?
i

17 MR. MAC MILLAN: Yes, sir.
|

18 DR. PLESSET: That would be much appreciated, I

i

19 ! think.
1

I

20 , MR. MAC MILLAN: I would even offer, if you would
i

21 | like , for some of your Committee members to come to Lynchburg

22 ', and try it yourself. I'll leave that as an open invitation.
,e

l

23 ]
DR. CARSON: What level of operators have you been

I
24 : having? Senior operators? Supervisors?-,

- u m ne x n m .inc. .

25 e MR. MAC MILLAN: Yes, all o f the above .
i

e

f e.

u
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I

I MR. MATHIS: One other question: How does the I

2 simulator present the formation of voids so the operator can
t

2 recognize it?

I
4| MR. MAC MILLAN: He has to determine that from the

j
-

|

5| In-plant instrumentation that's installed and displayed on the
'

,

l
6: control panel. Ha has system pressure, he has pressurizer ,

|

7' level, he has the hot and cold-leg temperatures, all of these
,

8 on one segment cf the control panel right adjacent to one

9 ano ther . By looking at the pressure and the temperature, he
i

10 ' can determine whether he is in a subcooled or saturated
Il condition. And in the event he is showing saturated conditions

12 and he has to assume that there are voids in the system ati
,

13 some place, that should trigger him to be concerned about
,

14 whether or not he's getting a valid pressurizer level indica-

15 , tion.

16 | Yes?
d
,

17 DR. SHEWMON: How does he know whether or not he's

18 saturated?
!

I9 fl MR. MAC MILLAN: That's a good question, and the only
I

20 ' way that he knows right now is to either lodk at a chart that
i

21 |b.has been drawn for him -- some utilities have put the pressure--

22 || versus temperature on their computer, so he can call that up and
h

23 ] look and see what it is. Other utilities put a little chart,
1

24 ; just pasting it right on the control panel,
3r., neacems, inc. ja

-d: It would not be difficult to make that kind of a
w

1.

. *

-
.
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|
1 display available to the operator right adjacent to the gauges |

|
'

2 he has.
.

I

3 DR. SHEWMON: Before the Three Mile Island incident,
I

l4 did your computer have the ability to simulate the si,gnificant

5 part of the primary system going into a steam system, and thus

6: what would happen by way of pressure pulses when he starts I

7 trying to refuel that again? [

8| MR. MAC MILLAN: We had built into the simulator
,

I
i

9- fault conditions, including the loss of off-site power and
!

10 ' obvicusly the loss of feedwater flow. And we had built into

11 the simulator various breaks in the reactor coolant system,

t

12 which would be equivalent to having a valve left open. And

~

13 then he had to respond to those in his training.

14 Now, I guess I would have to say -- I would have to

15 qualify that at this point by saying, I'm not sure that we hadi

|

16 l the simulation perfected to the point of getting into a posi-
I

l'7 tion where he had substantial voiding in th'e system and then

18 trying to work his way out of it.

19 |,1 DR. SHEWMON: Do you now?

20 | MR. MAC MILLAN: That's what we are trying to do in
i

21 the course of this training program.q

:|
--

22 h DR. LAWROSKI: Has there been any feedback yet on the 33?
a

23 j MR. MAC MILLAN: Dr. Lawrcski, I have not been in
.

t

24 ' Lynchburg very much lately and I don't have any feedback. I
was nexnm. une.,

25 don't know whether any of the ochers have it or not. We an

s

? ' t*/ ~QQQ
*,
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I
i

|
1 get some feedback for you, if you'd like. j

:

2 i Again, turning to the item of design or equipment |
'

.
,

I
3i improvement, in the near-term we expect to re. commend design

i

! I
4 improvements which do not affect other plant systems or require

i

i

5 extensive analysis to improve operator performance during ,

!

6 transients similar to TMI-2. In this category are such things j

7 as more positive indication of pilot-operated relief valve
,

g position, an interlock that would isolate certain containment

9 i penetrations, including the containment su=p, upon emergency

l
10 core cooling system actuation, and instrumentation which will

11 indicate to the operator whether the reactor coolant is

12 approaching the saturated condition without his having to
?

13 consult steam tables or curves. And this gets to the point,-

ja the question you raised just a minute ago. '

15 , We anticipate that recommendations of this type will

l

16 ! be made within about six weeks. Implementation would be possi-
i

||
17 1 ble during almost any outage.

!

18 We are also reviewing the implication of these design

19 , improvements for other B&W 145, 177 and 205 fuel assembly
i

e-2 20 ! plants now being designed and constructed.
i

'
i

21
|
1

22 {
e

23 !|
11

24 ;
, ' fat R& 3Crters. IrlC. ;

25 '
1

.

!!
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I MR. MICHAELSON: I notice the absence now of level

2| indication in the reactor vessel as a parameter of possible ,

,I !

*1 interest.
-

;
.

.

4 MR. MAC MILLAN: I'm getting there. I

!
5 MR. MICHAELSON: Okay. |

6 DR. LAWROSKI: You're in a big hurry, Carl. ij

7|
.

MR. MAC MILLAN: The fourth item of near-term action.
|

8 I have appointed a special task force :to advise me within three [

9 months concerning other implications for plant design as a

10 I result of the TMI-2 incident.
'" The charter of this task force is shown on the next

I2 overhead.
/

13 (Slide.)

Id I have hasked them to review the technical aspects '

I3 ' of the occurrence, to developed recommendations on equipment

16 improvements, operator interface or intelligence made available

17 to the operator, recovery requirements, and what would we do to

18 make the recovery and support a recovery -- mere effective --

19 '
| and what incident support modifications we might be looking at
1

20 | in the event that a similar occurrence might transpire in the
!

2I! future;;then, finally, assess the impact of the occurrence and
,, !

_ j pctential resulting changes in the regulations -- on our divi-"

1:

#J|| cion, technical activities.
1

- 24 ] This task force is comorised of a diverse grous of
mi neoorms. ine. ;

- -

2''+ technical personnel, both within cur nuclear power division and
,

67W.. .# 2-
,
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1
i

!
'

1 frem other divisions of the company, including our research andj
2 development di. vision. '-

i

3, Let me turn now to what we classify as longer-term
I '

4' actions. Beyond the i= mediate- and near-term actions, the i

!

5 longer-term actions will be undertaken. The ACRS has recommend-
!

6 ed a major reanalysis effort en transients and pressurized |
l '

7' water reactors that involve initially, or at.some time during |
|

8 their course, a small break in the primary system, and expressed

9 its belief that the TMI-2 incident has -- and these analyses
.

10 ! will demonstrate that additional information regarding the

11 status of the system will be needed in order for the plant

! -

12 ' operator to follow the course of an accident and thus be able j
.,x

13 to respond in an appropriate manner. .

14 Although we agree that the TMI-2 incident has shown

15
,

a need to consider on both a near-term and long-term basis the

16 feasibility and the desirability of potential design modifica-

17 tions to improve the information available to operators, we do

18 no believe that major reanalysis is necessary for these near-

19
! and longer-term design decisions.

|

20 | At this juncture we intend to undertake of those
:

21 | anticipated transients which result in the cpening up of the

22 | pilot-operated relief valve to confirm that an open-up, pilot-
II

23 operated relief valve, in conjunction with this antiicipated

i24 h transients is covered by, or enveloped by existing, small break
.wencomri,inc.]

~

25 ) analysis.
.

1 (. f .- -
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I It these reviews -- our own and the NRC's Staff's

2 ongoAng reviews of the TMI-2 incident -- and our planned !
,

'

I

3| efforts to assess proposed near- and longer-term modifications

|
4 should indicated a need for additional analyses, obviously, we i

!
5 will promptly undertake to perform that. |

t

i
6 With respect to further criteria for design 1

:

7 modifications, beyond that being immediately addressed, we will

|
8 be examining such other criteria, but with the caveat that each:

,

9 must be carefully evaluated with respect to any impact on other
|

10 ' design requirements within this area.

II We will consider the merits of reactor vessel fluid

12 level indication instrumentation and reactor trip on loss of

13 feedwater flow.
'

.

L
I4 More extensive consideration will be given to

15 ' containment isolation upon actuation of the emergency core
'

16 cooling system to review particularly which systems should be

17 isolated and which should be maintained as necessary to enhance

18 plant safety.
I

I9 ! An additional direction for conrideration of furhter
|

20 | criteria incolves recovery from and mitigation of the transients.
!

211 Obviously, prevention is now, as before, the foremost goal of
!

22 ] design, but consideration will be given to such items as
1

23 || isolated and shielded long-term decay cooling, reactor vessel
l

24 ii, venting, more formalized structure, and procedures for
lera6 Reoorters. Inc. i25 h communication between the site and outside support, and the

o

1

1

d, r/-99d,.m
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I~
I handling of hydrogen generation. j.

l

I

2| In conclusion, it is B&W's view that the B&W-designed
,,

\
'

,

3? plants can be safely operated. The severity of the TMI-2
i .

|4| incident warrants reemphasis of, first,near-term upgrading of ;

I
5 administrative controls , and longer-term consideration of

4

6 system modifications to provide additional assurance that the |
!

7 safety systems will be available on demand.
t

|

8 Secondly, near-term operator training. and instructions

9|
and longer-term consideration of system modifications to

I10 provide additional assurance that the operator will recognize

11 the importance of maintaining sub-cooled, loop conditions and

12 core-cooling capability for a broad spectrum of transient
i

s

13 conditions.
*

\_.
14 In response to the TMI-2 incident, B&W has, first,

|
,

15 ' expended major priority efforts to support and assist the

16 licensee in brining TMI-2 to a long-term, shutdown condition.
l

. 17 , Secondly, taken immediate action to review the

18 incident with operators of other B&W plants, issue instructions

19 i and advisories to these coerae. ors, and to provide support and

!
20 t assistance to the operators of B&W plants, all with a view to

i

21 assuring that incidents similar to TMI-2 will not recur.

22 ,j Third, undertake efforts to continue its review of
|!

1
23 j the incident and revise ind update instructions and advisories

li

24 j as necessary, and to implement an operator-training program,
eree Reporters, Inc.

25 :| with specific reference to the TMI-2 incident.
:
,

,

t . . .,

.
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"~~c 1 1 Fourth, B&W implemented efforts to evaluate potential

2| near term design modifications which do not otherwise impact

!

3 other elements of plant safety, with a view toward providing

I !
4' further assurance against recurrence of incidents similar to i

|
5 TMI-2.

6, Fifth, we've developed plans for consideration of [
l |
I 1

7' longer term improvements in the capability of B&W plants, to |
|
|

8 prevent, mitigate and recover from incidents similar to TMI-2.
i

9 While the TMI-2 incident was serious, we believe there are
.

.

10 ' constructive lessons to be learned and that timely, responsive
:

11 actions have been taken to assure the safe operation of B&W
'

i

12 ' reactors.
.

[ 13 We believe that the additional actions which I have
i

14 outlined today will further enhance that safe operation. |

15 In closing, let me emphasize that we will remain open.

16 to any suggestions that the Committee might have at this time.

17 and as the results of our near and long term actions become

18 available. In the meantime we will endeavor to keep the

19 1 ccmmittee and the NRC advised at each significant juncture in
!

!
20 ! our efforts.

I

.

21 That concludes my prepared statement. I'd be glad

22 ;| to answer any cuestions that you might have,

23 {l'
i

DR. CARBON: Dr. Catton, in most of your presentation'
r

24 it wasn't obvious to me that you're doing any human engineering
Jeras Recorters, Inc.,

25 ' with respect to your control rocm. Too much information can be

. <r~--m e c
;{ Of . .. . . . U
|1
.

e
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pace 2 1 as bad as too little. Have you looked into how best to

2 display the information so that the operator of the reactor |
i

3 can respond properly? i

i

InthecommentsthatImaderelative|iI

4 MR. MAC MILLAN:

|
5 to the issue of modifications that might encourage the !

l
'

6 operator to take the correct actions I was really driving at

7 exactly that point. How can you display information to the

!
8 operator so that he can quickly assess what the situation is

9, and take the appropriate action. I would call that human

i |
10 ' engineering, the operator-machine interface. I believe that's

|

11 an area where we can do substantial work to enhance, encourage ;
i

12 him to make the right kind of decisions.

(. ,

13 What has to be recognized is a very hectic environ-
_

14 ment in the event of one of these major transients. !

!

15 DR. CARBON: Dave?

16 DR. OKRENT: I have several questions. Could you

17 tell me why the core thermocouples are connected to the

la computer in such a way that, when you go above a relatively

19 | low temperature, you get a question mark, instead of continuing

|

20 |
to read the actual temperature?

,

21 MR. MAC MILLAN: I think I can answer that. The

22 t core thermocouples are put in the computer and are usedi

Y
23 primarily for getting some confirmation of core power

,

24 | distribution during normal operation, to assist in the fuel
mi amomn. ix. ;j.

25 " management and to confirm the in core detector indications

|
.

O +

.
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"c3 1 relative to power distribution.
~

2 They are put into the ecmputer so that, I believe, !
I

i

3|
they peg it somewhere around 800 degrees, which, of course, in !

I
I I

4 the normal operation of the unit is a substantial margin above i
|

5 the temperatures we'd expect to read on those thermocouples. |
!
!

6 The thermocouples were not installed in the plant originally ;

I

7 as a means of following significance transients of this sort.

I

8 DR. OKRENT: Yes. But is there anything that |
1

9 prevented these thermocouples from reading to a higher range?
,

10 ' MR. MAC MILLAN: Strictly a case of the limitations

'
11 that were put on the computer in.its interface with the

12 thermocouples. In fact, during the sequence of the transients

( 13 some of those thermocouple readings were checked that were
.

!
i14 indicating that they were being pegged at 800, were checked in

15 fact to find what higher temperatures were indicated.

16 DR. OKRENT: Again', if I understand correctly, it

l'7 didn't even say high. It said question mark.

18 MR. MAC MILLAN: That's correct. When it gets up

19 1 in that range, it just prints out a question mark.
I

20 | DR. OKRENT: Yes. Now, it seems awkward, to say the
1

21 least, that in the two events that have led to significant

22 damage to the core in a power reactor, namely Three Mile Island

23 }1-2, and many years ago Fermi-1, there was thermocouple infor-

l
24h mation available. Tne thermocouples were installed, and in this

.ma neconm. ine..

25 case in fact the information as to temperatures was unavailable
'

i

a
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"^c4 1 to the operator..

2 In the other case it was not in a place where he |
|

3 would see it, and it wasn't built into any alarm system, and !
| it seems to me at least that for the future I might have heard |4! i

|
5 an interest expressed in getting this additional piece of |

!

6| information built into the system in a way where it could be

|
7' useful for safety purposes. Well --

8 MR. MAC MILLAN: I respect your ccmment.

9 DR. OKRENT: I'll leave that for the moment.
t

10 ' Could you tell me something else?

11 PROFESSOR KERR: Mr. Okrent, I want to hear your '

i

12 conments, if you could use your mike.

(~ 13 DR. OKRENT: I'm wearing it, but it may be set down ,

14 low. If I understand what I've been reading and have read |
15 about the behavior of the control system that relates core

16 power and feed water flow and demand and so forth, and I'm

17 quickly going to get over my head, since my area of knowledge

18 is not reactor control. I'm trying to understand how B&W

19 | decides what constitutes an acceptable control system from
i

20 i the point of view of how many times it challenges the operator

i

21 | or the safety system to do scmething to get the reactor shut

22]i down safely.
1

23 Is the question clear?

i
24 h MR. MAC MILLAN: I'm not sure I understand what

,we seconm. ine. !{a

25 you're driving at.
.

'

<'F*O$Q
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c5 1 DR. OKRENT: Well, let me put it this way. If you

2 had a control system that every day required a reactor w
i

|3 protection system to work to keep the reactor safe, I think .

4 you would feel that you were challenging it too frequently.

|
5 or if every day the control system required the operator to do '

6 something not routine in order to either get the reactor shut
i

7 down safely or to restore it to some acceptable steady state |
|

8 condition, I think we would both agree that this was too |
|

9| frequent.
'

l
'

10 ' Now, as I look at the number of events that have

11 transpired in the last few years, there have been several '

12 situations where the operator was pressed one way or another !
|~.

'

to restore the reactor, where in some cases the control system !13

i

I14 received faulty information because of some malfunction, a

15 short circuit or whatever, or the operator got misinformation

16 or both.

17 And I'm trying to understand whether this in any

18 way relates to the particular mode of control used, whether it,

19 ! in your opinion, a reasonable number of challenges, a reasonable
i
1

20 6 number of anomalous situations, whether all reactors should be

21 expected to have this kind of behavior or just how do you

22 evaluate the safety implications of the control system

i

23 P employed on the B&W reactor.
I

24 : MR. MAC MILLAN: If I understand what you're saying,
Jerat Reoorters, Inc.-

25 do we have a criterion that says, if your control system has a

a

j U/--?20
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me 6 1 fault more than three times a month, that's unacceptable, the

2 answen to that question, we don't have such a criterion. Our
,

i I

integrated control system reliability is'an area where we're |3 I
1

I |4* working to improve its reliability. I'm sure you'll under- ;

|
5 stand that that was not a factor in the sequence of. events t

|
i

6 which we are discussing today relative to Three Mile Island-2.

7 DR. OKRENT: I understand it very well; however, in

8 looking through the history, I can see other transients that

9, might have transpired into a complex or more complex event
| '

10 ' than they were, situations where, at least for a period of
I i

11 time, full information concerning the status of the reactor ,

i i

12 ' was not available to the operator, and situations where the '

!

i

( 13 operator needed to do things' far from what he ordinardly does

14 to return it to a state of normalcy. I

15 And again I'm trying to understand whether in some

16 way the control system has been or should be reviewed as a

17 contributor to, let's say, the initiation of possible acci-

18 dents. I guess that's a way of putting it.

. 19 i MR. MAC MILLAN: Let me answer that, if I could,
i

20 I with a couple of comments. First of all, let me say that we
1

21 |' are not satisfied with the reliability of the integrated

22 q control system and are working to improve that reliability.
,

23 Secondly, the safety of the equipment, the safety

!!
24 d of the operation is not controlled by the ICS. It's centrolled

m .e n.oon m .in 1

25 'j by the reactor protector system and the engineering safeguards;

!!
.,

d 07 ?'21
||
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cmec 7 1 features actuation system. I agree with your concern that we
I

.!,2 | do :... want to have an integrated control system that is
,

2' challenging your operator on a daily basis to see if he's on !

.

!
i i

4 his toes, to handle abncrmal events.

|
5 And the thrust of our reliability program would be i

6 to reduce the number of those instances.

7 DR. OKRENT: Let me ask a related question. There

8 is seme history of what you might call feedwater transients, i

!
9. one way or another, that transpired prior to Three Mile Island.

| !
10 ' None of them, to my knowledge, was associated with, for

11 example, isolation of the auxiliary feedwater system or other
'

,

!
12 things here, but there sometimes might have been other things !

!

13 associated with them.( 7 ,

14 Do you review the frequency of such events and judge i
,

15 whether there is some pattern that needs consideration, or is

16 that'outside the scope of the B&W area of responsibility? Is

17 it the architect engineers who are supposed to worry about

18 this or just what? Where does this fall?

19 1 MR. MAC MILLAN: Let me address the issue of loss of
|

20 1 feedwater exper.ience. We've had a number of those t:ansients
1

21 ' on the B&W systems. I don' t know the exact number, but it's

22.| in the range of 60 instances of loss of feedwater.
!i

23 ] I guess I ought to set the record straight. In

!i
24 !i direct answer to your question, the design of the feedwater

mai neoonm. inc. j
25 ] system primarily is not a B&W responsibility; however, we do

i

.

i
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~~ c8 1 place certain requirements in terms of the quantities of
i

2| feedwater, the temperature of the-feedwater, the quality of !,

! the feedwater, which must be satisfied in order to assure the f-
3

i
I l4' appropriate operation of the B&W equipment. i

|
5 Most of the loss of feedwater transients that have j

i

6 occurred have been initiated through factors which are involved'

7 in the design of the feedwater system. Some designs are much

'
8 more susceptible to loss of feedwater than other designs, and

9 it's closely related to the number of safety features and
:

10 ' interlocks and protection devices that are built into the

11 feedwater system. |
!

12 And the features of the feedwater system that deter- |

k ,, 13 mine, seem to determine the frequency of these events, where we
i

14 see an abnormal number of those events, it's been our I
;

15 practice to work with the utility or his architect engineer,

16 depending upon any particular customer, to try to understand

17 what it is that's causing these transients, and are there

18 things that can be done to reduce their frequency?
;

19 ! I have to say to you in most cases the corrective

I

20 | measures associated with that are involved usually in changes

I
21 | in the feedwater system rather than changes in the equipment

enc. .3 22 | which D&W supplies.
'I ,

22 p,

2d
A pW R Mmmq, loc. '

25 ,
a
l'
0
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; DR. OKRENT: If I can ask a few more questions. You ;
!

2 |
indicated that you thought you cidn' t have a need for major i

'

3 reanalysis. I think those were your words. '

-

,

!3 By the way, I don't think they're in the ACRS letter. '
I !
I i

5' Maybe they shouldn' t have been. .

.

6 MR. MAC MIIIAN: Maybe I inferred that from the
,

I
'

!
'

7' third paragraph of that letter, Dave.

gj DR. OKRENT: But I'm a little bit curious. I have '

! |

9 to assume you didn't analyze any transients like Three Mile

i

jo ; Island transients before it occurred. It's an unusual sequence

j; of events .

!
'

12 Had you analyzed any at B&W and documented them, at
f

j3 least internally, which lec to overheating of the fuel?

(~ I
-

33 | MR. MAC MILLAN: All of the accident analyses we've
!

15 | done, including the spectrum of small break analyses, including

16 loss of feedwater transients and loss of off-site power, we
I

g ' have documented, and in each of these instances we have
I
'
s

18 ! demonstrated that, given the continued operation of the emer-
1
1

19 ' gency injection system, the high-pressure injection systems,

20 | water is maintained in the core and the core condition is
i

21 maintained in a safe configuration, and you do not see the kind
4

!!
n g of temperature transients that we have seen here at Three Mile

island 2.23

73! The answer to your earlier question is, we have not
tral Rt3CTNis, InC. *

25 ,i previously analyzed the sequence of events that transpired at
.

o

; E7~224
9



.. . . . -. . . . .- -

CR 4051 218
#4

jwb fois j
mte 1 Three Mile Island 2, nor do I think we could have predicted j

i

2 ahead of time the sequence o.! operations that transpired

i
!

3 i there at the time the incide.it occurred. |
Is

DR. OKRENT: No. My question was : Have you
. .g

I

5 anaiyzed any that led to overheating of the core? |
u

i

MR. MAC MILLAN: On the design-basis accident, '

6 I
i

the core is overheated. |
7

|
,

DR. OKRENT: Ah, but only in a modest way. |8
|

9, I nean, to something that resembles this degree
I i

10 | of degradation-- I'm just curious -- as part of your
i
I

11 simulation studies. .

12 MR. MAC MILLAN: The most severe transient in terms ;

13 of core temperature that we have analyzed is ths design-
.

14 | basis accident. ,

l

15 DR. OKRENT: Do you think with your current!

I

16 simulator you could have put in these conditions as actually

17 occurred, and let's assume we'll be able to find out with

18 sufficient detail, into your simulator and predicted formation

19 I of hydrogen gas bubbles and where it would be?
i
|

20 i I'm just trying to understand the power of your
;

|

21 |
current methods.

!

~
22 h

MR. MAC MILLAN: Our present simulator -- nor do

ii

23 j any of our analytical methods in our computer account for the
|!

24 ] fornation of noncompressible gas or hydrogen, or try to say
nei neoorrers. inc. .|,

23 | where that would be in the system.
'

,

67 .?R5,
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1 DR. OKRENT: Do you think you could have described

2 the matter, including the formation of voids in some detail
-

i .

,

3i that's boiling in the core and so forth with your carrent t

|

I
4 simulator? ,

|
5 MR. MAC MILLAN: Yes, sir. :

|

6 DR. OKRENT: Now as you know, there are some |
|

7 questions about whether for very small breaks there is the !

I
i

8 possibility, if you don't have the primary system pumps, !

l

~ hat there may be a mismatch of heat input from a shutdown9 c
I

i
1

10 core and heat output from the small break, and so forth.

11 Have you done calculations covering the full

12 spectrum of that specific accident at various break locations i

~ throughout the primary system in the pressurizer, in the pipe, !13

(m- i
*

!14 | the cold leg, hot leg, and so forth? -

I15 MR. MAC MILLAN: We have looked at and have

16 documented an evaluation of a series of break sizes down to

l'7 and including a .05 square foot break, and we have looked at

18 that sized break at various locations around the reactor

19 1 coolant system in order to determine which may be the most

|
20 ! severe condition that we have to be prepared to address.

ii

21 And in each of those cases, as I indicated earlier,

22 ;j we have determined that we maintain water in the core and
!.
n

23 ] would not excect to see significant fuel cladding temperatures
'l

24 ' under those circumstances.
ere a.oonm. inc. j,

i
25 * DR. OKRENT: I can't tell, though, whether going

d
>i
i:

b. b
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I down to .05 is a way of answering the question I posed,
r

,2 because my break starts at 0 and goes up. And it may be the !
I

- 3, interesting sizes are below .05. Have you looked?
I !

MR. MAC MILLAN: We have looked at smaller break !#'

!

S sizes, yes, and concluded that they are not as severe as the
i

6 ones around the .05 square foot size. I

7 DR. OKRENT: So you've looked exhaustively, then,

I
8 for sizes below .05. Is that what I should assume? j
9 MR. MAC MILLAN: I'm very hesitant on that word

10 '
" exhaustive."

11
DR. OKRENT: There should be ro surprises below

I2 '.05?
,

* I3( .MR. MAC MILLAN: We don't believe there are, from

14 i

the work that we have done. '

15 *l DR. OKRENT: Just one other question.

16
There are other kinds of instrumentation that one

I7
might think of that could have been useful here, had we had

18
it. Some of it would fall within the scope of the NSSS

19 '
: supplier, I would think, or at least some of it might fall
!

,O | in the area that the balance-of-plant man would supply.'

!

21
I wonder if you have developed any opinions about'

22 f! whether and what other kinds should receive serious
ti

23 h consideration?
n

24 d
, rat Reoorters, Inc. ;;|

. MR. 'fAC MILLAN: I think I ought to answer that
4

M .i" | this way: We're in the early phases of analyzing this event.
s

:.

p' y"* 6?f
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I

1 As I indicated in my testimony, the primary thrust of our i

i
2I efforts has been directed toward the support of the activities '

I i
,

'
I

3| of Three Mile Island 2, and any of those immediate actions |
' |

4 which we deem to be appropriate in terms of supporting the |

|
5 continuing operation of our other nuclear plants. !

|
6 Obviously a lot of people are doing a lot of thinking

:
i

7 about what other sources of information might we have? What '

!
8 kinds of design modificaticns might we make based on the

9 lessons to be learned at Three Mile?
I
,

10 1 I believe that's something we need to do in a very

11 orderly and a very, I'd say, cautious way, as we look at the

12 events therein, as we try to get more information about what '

|

( ,

took place in that incident.13

14 I do not have at this point any suggestions or ,

15 ' recommendations about other kinds of instrumentation that we

16 ought to have as a consequence of a detailed analysis of TMI 2.

17 I think that will come in due course.

18 I'd be interested in suggestions, if you have some

19 | ideas.

I

20 i DR. CARSON: Dr. Kerr?
I

'
!

21 | PROF. KERR: John, I think earlier you indicated
i

22 h a rather extensive look at systems, not an exhaustive
h
I

23 ! reanalysis, and I am sure you're concentrating on this kind of
!

24 : transient, as I think one has to.
eral Reoorters, Inc. ;A

25 ' All of us, I think, are conscious of this as an
,

[ 67 'KS
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I example of the fact that we may have overlooked some other

2 things, as well.
>

3 I Is there any systematic way -- do you have any
,

|
# 'plans to try to look perhaps a bit further than this kind of

|
5 transient for -- I don't know how to describe looking for |
6 things that one hasn' t thought of -- but do you have any

I

plans to do anything that would be a systematic approach to |7

|
8 perhaps a finer sieve than we have used?

9 MR. MAC MTT.rAN: You do pose a very difficult

10 I question: How do you look for things you don't know about?

11 DR. PLESSET: Let me. throw one your way. May I?

I2 MR. MAC MILLAN: Yes, sir.
..

9 DR. PLESSET: I'll give you a "for instance."
- .

#
Supposing you have delayed scram. Have you looked

15 | at that?

16
MR. MAC MILLAN: We do look at the effect of

17
various delay times before scr e ing and the impact.

18 DR. PLESSET: I was just trying to help Bill.

19 1 PROF. KERR: As a matter of fact, on this
!

20 | transient, they did have delayed scram.
.

21 DR. PLESSET: I was thinking of a more significant
I

22 delay than the one they had.
11

23 MR. MAC MILLAN: Our system is designed so that we

2 '' '
. erst Reno tors, Inc. ,| do not normally -- it's not part of the safety system to scram

,c |
" |i a reactor when either the turbine trips or there 's a loss of

.!,

;; (. y . . + .
,
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' feedwater. 4

2 In this particular incident, as designed, the f
I !

3I i

i reactor tripped on high reactor coolant system pressure, and
,

#| |

that took place, if my memory serves me right, comewhere '

|
5 around 12 seconds after the initiating incident. |

|

6 The question could be asked -- and I think I

7 mentioned in my testimony -- that one of the things we are ,

i

!8 looking at is whether or not it would be more appropriate for
!,

9| us to build the system in such a way that the reactor scrammed
i .

10 ! ~

on the loss of feedwater flow. -

11 What I said in my testimony also was: I didn't

12 think we ought to rush in any hasty or ill-conceived soir.tions !
-

I3 because we need to look at what the implication of that
s' |.

Id would be relative to all the other operating phases that the

I5 'I reactor may be subjected to.

16
I believe, Bill, the other thing I . aid in my

17 testimony that gets at something of the point that you are

I8 making is that we have -- we are going to look at all of the

19 1 transients that we are aware of that cause the power-operated,

!

20 | relief valve to open. And there are a number of them. And
!

21 | then evaluate, if the valve sticks open in the course of that

,, |
transient, what is the impact on the system? What happens in"'

!
!

23 the system? What actions are automatically initiated by the

#I| safety systems? What kind of actions would be expected by
.rm neoonen. inc.

'S !
' j the operator? And what would be the extent of the effect of

1,
I!

d 67-?30
_
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I those transients? '
I
i

2 Now that's a very specific area of looking at, on a

3| systematic basis, those things which could cause that valve to ;
I i

4' open, and what happens if it sticks open? And what happens if |
i

5 that open valve goes undetected by the operator in the {
:

6 subsequent M ma?

7 PROF, IGRR: You mentioned "feedwater" earlier, and !
|

8 I don't want to belabor it, but it has been my impression that f
9 feedwater control systems in some cases may be somewhati ,

I '

10 ! primitive, especially in the way in which they react to

II feedwater flows at low power levels or low loads.

12 '
Is any additional analysis of the system -- I

13 recognize that this is probably never, or at least not

14 normally your direct responsibility, and you said that you

15 ' supply specifications -- but specifications are not very

16 useful if they can't be adhered to.

17 Is it your experience that specifications you

18 provide are generally met?- or is that somebody else's

19 I responsibility?
|
;

20 | MR. MAC MILLAN: We have the responsibility, Bill,

21 to check the design to assure that the secondary system, the
,

i22 j feedwater system as designed acccmplishes the requirements

23 that we have established.

24 ' But I have to say to you again, those requirements,

Jeras Recorters, Inc. '

9C-
relate primarily to how much feedwater flow you're going to--

'. 67 .?21
..
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1 get at what kind of temperature and what kind of quality,

2 and don't necessarily address how many heaters are in the
i

3 train, what kind of interlocks do you put on the feed pumps |
|

s i

!
-

4' so that if you lose some inlet pressures --

|
5 PROF. KERR: I'm not thinking so much of inter- !

|

6 locks as I am whether you specify steady-state, or quasi- {
i

7 steady-state, which it seems to me must frequently be the '

|

8 case, and don't really have much of a specification on the !
!

9 transient operating performance.
i

10 : That doesn't seem reasonable to me. But from

11 looking at the experience with these systems, one could almost

12 get the impression that not much attention is given to the I

!

]. 13 transient performance, especially at low loads, because that's

'

14 where the difficulty seems to occur.

15 MR. MAC MILLAN: We do have some limits that we

16 put on the system relative to how rapidly it can change

17 temperature, because that has some impact on the temperatures,

18 the transients in the steam generator itself.

19 i We also have requirements on -- in which we would
|

20 i accept a change in steam flow as a function of time, and that
|

21 |, affects the rate of feeding of the feedwater. So there are
'

.

22 some transient requirements that are required, but I sense
'

23 |ithat what you're driving at is: At low flows, you sometimes
!

24 get some oscillations in the feedwater flow.
,

e,s necomes inc.,

25 ' PROF. KERR: I can remember an instance in which
i

C f# f #

D( . - L .v
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I we were looking at water hammer, it contrast to this :
i

i
2 particular transient. And on this plant, it seems to ine, it !

-

3 was discovered that at low flows the design of the valve was

such that one, in effect, got a very high gain in the loop |4

1-

5 '
gain of the control system, and it simply was unstable,

!
t

6 apparently. i

Those thizigs don't show up in a quasi-steady state !7
,

1
8 analysis, but they're very important to the transient |

|

9 performance of the system.
,

10 ! MR. MAC MILLAN: I guess my response would be that
,

11 where we see a high incidence of loss of feedwater, and this

12 was the case on Oconee 1, we sat down with the designers and
,

.

13( said, "Now what can we do to decrease the frequency of these
'

,

Id incidents? What were the causes? How can we eliminate those

15 ' causes and have a more assured continuity of feedwater flow?"

16 Again, that's not our design responsibility, but

I7 we feel, when we see that kind of repetitive performance,

I8 we need to get together with the designer and try to work our

19 '
! way through it.
t
|

20 | PROF. KERR: On another subject, both the NRC and
i

21 | you have urged operators to look at their administrative

22 procedures for maxing certain that either of the safety systams
'I

23 | are available when needed, yet unquestionably there must have.,
,

Jy'
d been other objections to review this same sort of thing, and

swe neoomn. anc. ;
,

.-

we found the situation in which the auxiliary feedwater was"
i

h

|| 67-?23
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t available,
f

2 One could try to move in a direction o_ additional
I

_

3 interlocks on the operator startup unless these were 1

I4 available, but then one would have to have interlocks on the
|

5 interlocks, I suppose. |

6 Do you plan to give any thought to whether one can

7 obtain appropriate operation if these auxiliary feedwater
.

8 systems are manual? Maybe we're going in the wrong direction. |
|

9 I'm not asking you to design the system today. I

f

10 t would urge that at least that possibility not be neglected.

11 MR. MAC MILLAN: That's an interesting thought.

12 'I'll have to say that's one we hadn't thought of. Clearly ,

:
!

13 we'd thought of other ways to make sure those shut-off valves >

14 are opened at the time that they need to be open, but going i

'
I into manual --15

16 PROF. KERR: It may be irrelevant or impossible,

17 but at least if somebody had to do something and had time to

18 do it - well, it strikes mc as an alternate approach which

19 i it seems to me ought to at least be looked at before it's

|
20 | completely discarded.

I

21 MR. MAC MILLAN: We'll make a note of that.
.

22 PROF. KERR: I have no more questions.

'l
23 | DR. CARBON: Paul?

!

24 h| DR. SHEWMON: Yes, a couple of comments.
Jeral Reoorters. Inc.

Do you have any idea of why the primary feedwater
25 :!i

il
;, e f s? q
e .( ,4
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I
failed in thisfcase? There was some talk about demineralizers,I

,

or something else coming out of the rumor mill. I'm not sure.-

3 |

| MR. MAC MILLAN: I heard the same rumors you did. -

4 I don'.t really know what happened as the initiating event in

i
5 the loss of feedwater.

0 DR. SHEWMON: Okay.

7 In the handout that Tedesco had this morning, he hadj
!

a list of six feedwater transients. The PORV was activated in !8

l

9
- five of them. It stuck open :n three of those five.. ,

10 ' MR. MAC MILLAN: Yes, sir.
,

'

DR. SEEWMON: That's not a batting record that
'

12 '' anybody outside of the Major Leagues would be very pleased .

:-s

( with. And I wonder if you could say -- I assume', since that'sI3

i
14 '

on the top of the pressurizer, that it's something you people

15 ' specify, if you don't build it.

.6 Could you tell me something about how these are

17 tested, and whether we can see any improvements down the road?

18 It's nice to tell the operator, to train him to tell him that

19 1
it always sticks open, but that doesn't quite seem like the,

I

*0''
i way to whip it.
i ,

21 | MR. MAC MILLAN: Let me respond to several of --

22 ||where I think your question is at.

'3 | I think the implication was that three out of five'

I
24 S

il we had the valves stick. That isn't really the right
eral Recomrs, Inc. ,\,

2~5 - statistic. We've had somewhere -- and I don't have an exact

r

! " 4
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- I number, but it's in the range of 150 events in the history of

2 the B&W units ?nich have caused the power-operated relief valvei
I |

1

- 3| to open. Out of that 150, in 3 instances the valve has stuck

# open, for one reason or another. That is not far from the

kind of statistics that have been generated in the evaluation |
3

|
6 of reactor safety, about a .02 probability. It seems to be

|

right on target. I

l

a Now there was some question this morning about

9 whether all of these valves were the same valves, or whether
,

10 !
they were different suppliers.

'

The valve at Oconee and the valve at Three Mile
,

12 I
Island 2 are Dresser valves and are essentially equivalent, j

^

*N !-

I3[ identical valves. The valve at Davis-Besse is a Crosby valve
'

i

14
of a different design.

These valves are used extensively not only in the

16
nuclear business, but in the fossil steam business, for

I

end #4 pressure relief, pressure control.
,

18

19 |

|
20 |

1

21

22
~

4
23 |; _

'

24 'I
we nam es.inc:,

25 ,
e
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' 4051 /1 The testing of these valves involves a hydro test.

IMAN t5
pmcc 1 2 The normal manufacturing involves a hydro test. And then a

,

!

_
3 subsequent cycling test of the valve, where the valve is |

l .

I
4 relieved, the pressure comes down. It's allowed to sit for i

5 five minutes, blown again.

'

6 DR. SEEWMON: What's going through the valve? i

|
- 7 MR. MAC MILLAN: Steam.

8 DR. SEEWMON: At 2200 psi.

9 MR. MAC MILLAN: The steam at the design relief
i

10 ' pressure, and this is cycled three times to check the relief

11 pressure and the ref* ding pressure and to assure that in a ,

i
12 receded position that the valve -- the seal is not simmering. ;

Im -
,

13 DR. SHEWMON: That happens when? I--

!
14 MR. MAC MILLAN: At the time the valve is manu- i

,

15 factured.

16 DR. SHEWMON: Did that ever happen again in the course

17 of the semi-annual review or the decennial review? Is there

18 any in service inspection en these?

19 ] MR. MAC MILLAN: I don't know the answer to that

20 question. Do you know what the annual inspection requirements
;

,

21 | are?

!

22 |1 MR. TAYLOR: Jim Taylor of B&W. After each of the
il

l
23 l two instances that Mr. MacMillan referred to in the cases where

1

24 ' valves stuck open, in the first case it was at Oconee. That,
..r.i neoorters inc. ''-

i25 I believe, was in 1975. An investigation was made of the causes
4

Il
a
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pmec 2 1 of the problem. It was determined to be corrosion and
.

2 improper clearances in the valve. These valves were reworked.

3 Field changes were put out to all the plants that had these
-

i

||

4' valves installed, and they were tested. i

!
5 In the case of the Davis-Bessie transient, which was '

|

6 a Crosby valve of a different design, it happens to be the only'

7 B&W plant that has the Crosby valve. The rest of them are

8 Dresser valves. It was an electrical problem quite different

9 than the one that occurred at Oconee. And that electrical
i
i

10 ! problem involved a relay having been left out of the circuit,
i

11 which was not a part of the equipment that we had supplied, and!

12 that valve was corrected and tested after that also. I

|
^

13 So in each of the cases where a difficulty with a '

i

14 sticking valve had occurred, aninvestigationofthecausewas!
,

15 made. The valve was retested, and all the other subsequent
.

16 valves were also reworked. We have recently developed a

17 thorough periodic test procedure which has been sent out to the'

18 field on each of the plants, which involves a very extensive

19 I test, both each time the plant goes into the cold shutdown

l
20 1 condition and during each heatup. So that the cold tests are

i

21 run involving a solenoid voltage position indication.

22 j The input of dummy signals into the valve operatingi

I

'l
23 ! circuits and a host of other tests are aade during the cold

!

24 | condition. And then the valve is lifted during the pre-
!

we awomes. w-
.

25 , critical heatup phase. And so there has been a suggestion

il 67-P3S
It

-- - , - .
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7c 3 1 passed on to each of the plants to make these periodic tests,

2 where the Dresser valves are involved. !
|

|
_

3 DR. SHEWMON: And that pre-critical heatup is after
I i

4 you've got your system at pressure? !
|

5 MR. TAYLOR: Yes, Dr. Shewmon, it is. That's when i
i

6 you can blow steam through the valve into the quench tank,

7 and they will not only check the operation of the valve at

I
8 that time but also check the response of the thermocouple on

9 the pipe and the pressure in the surge tank. Those are just :

|
10 ! very recent test procedures. ,

11 DR. SHEWMON: And these are things the operators '

12 would do as part of their startup. They would know what that !

I

(
-. .

13 downtail,'or whatever your word is, for the indicating thermo- |
1

14 couple looks like when the steam is going through. I

15 MR. TAYLOR: Yes, sir.

16 DR. CARBON: Harold?

17 MR. ETHERINGTON: Mr. MacMillan, you recommend on a

18 contingent basis using the high pressure injection to

19 1 continue for at least 20 minutes. In this particular incident ,

i

|

20 at Three Mile Island they would probably have gone solid in
i

21 about nine to ten minutes. Would that concern you?

22 q MR. MAC MILLAN: It would not concern me to the
!
I

23! extent that that is the expected result of high pressure,
i

24 h centinuing high pressure injection, and we'd expect to relieve
e.e.i neoorters. i,ic. j.

25 ] the pressure tnrough the open relief valve in that particular
.i

c
.
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n cc 4 1 way.

2 MR. ETHERINGTON: Would the relief valve take the

3 water hammer, if any? .
-

1

4 MR. MAC MILLAN: We believe so, yes.

|
5 MR. ETEERINGTON: I have one more question. You're

6 planning, I expect, at some time to address in detail the

7 conditions required before going to natural circulation.

8 MR. MAC MILLAN: I hadn't planned to talk about that

I

9 this afternoon.
'

i

10 I MR. ETHERINGTON: I didn't mean that.
I

''11 MR. MAC MILLAN: I'm sorry.
,

12 MR. ETHERINGTON: You know, I consider it a pretty '

~

13 . important iten, and you don't address it here. But it's .

\ ~

j

14 something you have under consideration to instruct the !

$

15 operators of B&W plants?
,

16 MR. MAC MILLAN: Let me answer that in a couple of

17 parts. You remind me that I wanted to respond to a comment

18 that you made earlier this morning relative to the importance

19 1 of maintaining the cold part of the steam generator, the
i

20 ! driving force for natural circulation in the top of the steam
1

21 genera *.or.

22 And the question that was asked is has this been

23 ! looked at without reactor coolant pumps, for example, in a loss
i

*

24 ' of off site power? The answer to that is, yes, we have looked
um nummm. inC,

25 : at that etent in loss of off site power, and in that event the
:
'l

! O. <e-9. 3 0
r
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I
-

pm-c 5 1 reactor coolant stopped.

2 The auxiliary feedwater comes on in that circumstance
|

3 and is admitted at the top of uhe st.eam generator and provides |
1

4 cooling of the reactor coolant in the upper region of the
.

|
5 steam generator, in order to provide a driving force to j

l

6 induce the natural circulation and sustain the natural |
i

7 circulation in the post-loss of power sequence.

8 ,| Now, I believe in the discussion this morning of

9 what was happening at the Three Mile Island-2 in the first
i

10 I eight minutes of the transient we saw a demonstration there
i

11 of what we believe the steam generator is boiled dry, and then i
i

i
12 the auxiliary feedwater came in at the top of the steam '

|m.
13 generator and was evaporated as it ran down the tubes, and,

r i

14 no water was accumulating in the bottom of the generator. I

15 But we did see a very significant turn-around, you
,

16 recall, in reactor coolant system temperature. As soon as

17 that water was introduced in the auxiliary feedwater on the

18 steam generator, that reactor coolant temperature turned

19 | around and started back down. '

|

20 ! So we believe that, on the basis of our calculations,
i

21 that in this accident condition without reactor coolant pumps ,

,

l
22 , we do in fact through the auxiliary nozzles in the top of the

1
23 1 generator get the driving force for heat removal and for

t

24 h induced natural circulation at the proper level.
4 re n oo,m s.inc.,

25 j MR. ETHERINGTON: That's our closely packed tube.

!

6c-9 S i,9
1 -
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p=9c 6 1 Does the penetration of the spray -- how far does the spray

2 penetrate?

3|
| MR. MAC MILLAN: ,There's a header on the inside of

|' 4 the steam generator which goes around the tube, with holes on i

5 the inside of the header which direct the water right at the

6 tubing in the Eteam generator.

7 MR. ETHERINGTON: The bundle is more like this,

8 isn't it?

9 MR. MAC MILLAN: Yes, we're getting this impact !

!
4

10 ' mostly in the outer few rows of tubes.
i

II MR. ETHERINGTON: And you're relying on'those as
'

12 your heat sink?

[ 13 MR. MAC MILLAN: Yes, sir. And I believe -- well,

14 we saw in the results today that in fact you do get !

15 significant cooling in that condition. -

|

16 MR. ETHERINGTCN: But in this case,when they went to

17 natural circulation, the spray was not effective.

18 MR. MAC MILLAN: In this case, by the time they

19 i decided to turn off the reactor coolant pumps, as was indicated

20 earlier, we were in a situation where we had such a rare of

'

21 temperature in the hot portions of the reactor and would not

22 have anticipated in that condition.

1
23 ! MR. ETHERINGTCN: Almost saturated, I think you

I

24 referred to 150 pounds per square inch below, didn't you?
mi neconm. inc. ,

25 MR. MAC MILLAN: It was fully saturated and had been

h , - . . 9 f, g.
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pace 7 1 for some time. In fact, you can see on the curves where the

2 saturation temperature and reactor outlet temperature, they're j
i *

3 right on top of one another. I think to the second issue that !
l

4 you raise, maybe I misunderstood. We are in the process now !

l

5 of developing the information required to make a transfer at |
|

6 Three Mile Island to -- from forcec circulation to natural |

7 circulation.

8 MR. ETHERINGTON: My question really related rather

9 to your other plants besides Three Mile Island.
,

10 I DR. CARBON: Bill?

II PROFESSOR KERR: I don't want to interrupt Harold. i

:

I12 DR. CARBON: I thought you were done.
-

_s
13 DR. SHEWMON: Let me ask the question which may be

\ii i,

i14 rephrasing his. Is it part of operating procedure or training i

15 procedure for an operator to be asked to take a plant into
,

16 natural circulation? Does he go through that operation?

17 MR. MAC MILLAN: In the event of loss of outside

18 power that's exactly what he does.

19 I DR. OKRENT: If I can pursue it a little further,
'

20 it seems to me that where we find difficulties in operation,

21 this represents the most serious one, but we've seen others

22 ;| that were, let's say, one step short of this or two steps
i

l
23 ! short of this.

i

'24 It's when the situation was not like the one in the
tral Reoorters, Inc. .a

25 FSAR. In other words, you didn't just lose off site power and
,

?

il r ,._. c p q,
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pmcc 8 1 then everything transpired normally. But there would be

2 another complicating factor, whatever it was, either some

3 instrumentation read wrong or a wrong signal point somewhere

4 and so forth.
-

|
5 And what I'm still unable to tell is whether for !

I

I

6 small breaks or for loss of off site power or for a loss of

7 feedwater or for various other transients one could identify,

'
8 whether in fact there has been a hard look at what you might

|
9 call degraded functional conditions and how the system then

i

10 ! looks different. It's not clear to me that you're having
.

11 trained the operator to respond to a situation involving just

:
12 the loss of off site power.and getting to natural circulation i

13 will prepare him for a compounded set of circumstances.
,

'

14 And I think in this sense I really question your

15 confidence that you've done enough analysis. I really question.
,

16 that you can now train the operator for these other things if

17 you yourself haven't studied them in some detail and thought

18 about them under differing sets of circumstances.

I

19 1 I think in fact my own feeling is it's two or three
!
i

20 ! weeks after the event. We can sort of sit here and say, well,
i

.

21 he should have seen that the temperatures were all giving a

22 J question mark, and he should have seen that the pressure was
'l

27 dropping, and he should have seen that it was high in the hot

24 | leg and cold in the cold leg and so forth.
eral Reoorten, Inc '

25 ' But I'm reluctant to say that, had I been an

i

( ,

,1
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pmec 9 1 operator with the training that they received, I would have

2 been able to see an evert. I don't knew about you.

3 MR. MAC MILIAN: Is that a question?
.!

I4 (Laughter.)
I

i
5 DR. OKRENT: Yes, indeed. I'm trying to see, for

6 example, with regard to natural circulation, whether in fact j
i

7 we are in such good shape. You provided assurance that the I

8 operator is trained to get it into natural circulation from

a loss of off site power. But I don't know whether I should
9| ,

, ,

10 ' feel all that assured from your having told me that this has
i

11 been tested on a simulator. |

12 MR. MAC MILLAN: Okay, Dave. Let me see if I can

13 perhaps come at it this way. In the testimony I did indicate
"

14 that there'were some principles of operation that we felt were !s-

!

15 very important to reinforce with the operators, and those were
,

16 that he needed to be aware of what his temperatures are doing

l'7 in the reactor cooling system, what their relationship was to
,

18 saturation temperatures and what his water inventory was as

19 ] indicated by the pressurizer level under a circumstance where

|
20 j he has sub-cooled conditions in the coolant system, and then

i

21 to take those actions which would drive his system in the

22 , direction of maintaining those kinds of core cooling conditions.

I

23 i Now, that's a general principle of operation, and I
I
I

24 don't know that I can tell you out of 100 different circum-
e ni neoomn. inc. ,

25 stances how he might get himself into an unusual or abnormal

h
n
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omcc 10 1 situation if he maintains his focus on those principles. It's

2 our belief that he will be able to maintain the system in a
,

I |
3' safe condition. i

i

i I'4 DR. OKRENT: Let me put it another way. What are !

l
5 the circumstances in which there would be need for some |

|

6 unusual insight or some unusual path to get to natural

7 circulation? In other words, which of those that are not

8 routine, so that you can see whether there are any places
!

9 where the operator, trying to do what you just said, in fact
i

10 1 ended up down the wrong path?
.

II MR. MAC MILLAN: I have no answer to that. !

12 DR. OKRENT: I think if you don't try to look for

13 those situations, you're in less than the optimum position to
\m i, ,

14 be confident that there are none or to give adequate instruc- I

.

15 tions, and I'll leave it there.

16 DR. SEEWMON: You're suggesting a single failure mode

17 for training operators?

18 DR. OKRENT: I'm not sure I want to put it that way.

19 1 MR. MICHAELSON: I've got a follow-up question.
|

20 I DR. CARSON: You're going to have to wait a minute,
I

I

21 ! Bill, I guess. Just go ahead, Carl.

22 | MR. MICHAELSON: Perhaps what Dr. Okrent is alluding
I'
!!

23 |t to is a very likely situation that you could get into, wherein
,i

24|t the system experiences one of those very small breaks of
erst Reoorters, Inc. ;,

25 j sufficient size where its natural circulation is lost fairly

j id'/Y'.6
i,
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cmec 11 1 early in the evnnt. But now you have to resort to some sort
i
1

2 of a boiling condensing mode to remove the heat. If at that -

1
3I point in time the operator discovers where his break is and

- 1

4 has the capability of isolating it, a natural thing for him to i
i
,

5 want to do, and the instruction which of ten exists is to close '
|

6 the break.

7 In that case one has to explain how to get back to

8 natural circulation, since you may not be able to get into the

9 boili: condensing mode at that point. i3

|
10 1 MR. MAC MILLAN: Well, I don't know how to answer ,

11 that. I think you would have to look at the sequence of events

12 that would lead to that and determine that your higher pressure
.

13 injection system was capable of handling that kind of a small ,

s- i,

14 break situation. I
|
,

15 MR. MICHAELSON: The problem you get into is, unless
,

16 you have pre-analyzed such a situation, it's very difficult

17 for the operator to make an appropriate judgment.

18 MR. MAC MILIAN: In that event where you are still

19 1 depending on your reactor protection system, the ECCS systems
}

20 ! to respond, to get the high pressure injection water into the
I

i

21 system, in that sense it's equivalent to a small break analysis;
1

22 | that has been done.
23 l

!
The essential element acain is one of keeping water

!

24 j in the core, and I think, as I said ecrlier, that those are the
sere neoonm. inc. ;

25 ; results that have come from tne analyses that we've performed.
i
1.

|
9 -
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pmcc 12 1 DR. CARBON: You indicated earlier to Dave's

2 question that you do tell the operator how to get into -

|

3| natural circulation with something like loss of off site !

i I
4 power. Do you carry that one step farther and tell him how i

1

5 to do this with loss of off site power and, for example, !

6 diesels failing?

|
7 MR. MAC MILLAN: I may have put you under a

|
1

I
8 misconception here. On a loss of off site power the mode of j

!

9 cooling is natural circulation. So the events that transpire
!

10 ! in that case and what he is trained to do in that case, you

11 in fact put the reactor system into a natural circulation mode.,

12 Now, your question was do we then also look at what !

r"'s 13 happens if a diesel fails?
.

t

''
14 DR. CARBON: It failed to start up.

'

15 MR. MAC MILLAN: If all the diesels don't start up?
,

end #5 16 I don't believe we've looked at that.

17

18

19
'

20
i

21 !

22 !)
,

2

1

24 3

i ere neoorms. inc. ,

25 |
,
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pv 1 DR. CARBON 2 Could you tell me what kind of tests you

2 run? Well, how often do the plants get lato natural

3 circulation? How of ten are tney called upon?

4 MR. MAC MILLAN: Very seldom. I don't have any

5 statistics on that. It's not a very frequent occasion. We did

6 do that at Oconee, as I mentioned earlier.

7 DR. CARBON: But that was probably a special test. as

8 I understood it, at Oconee and Davis-Bessie. Is that correct?

9 MR. MAC MILLAN: I am not sure about that. das that

10 special test in both those cases?

.11 MR. ROY: Yes. For oconee in dealing with natural

12 circulation tests.

13 DR. CARBON: Are there cases where, aside from those

14 tests, that the plants due to some shutdown condition have gone

(_ 15 on to natural circulation?

16 MR. ROY I bel.ie ve there have been cases. I believe

17 there have been cases in the loss of offsite power, something

18 like six or eight. But I don't know the duration, you know,

19 for which the power was lost.

20 DR. C ARBON: I have another question or two along

21 this line if I can get my thoughts straight here. When you run

22 the tests, are they sort of steady-state tests, or is there any

23 transient involved? And when you have the situation, do you

24 try and take into account the eff ects that would exist as a

25 result of being a transient somewhat dif ferent from your

U .?d3

. _ . .
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pv i steady-state test?

2 MR. MAC MILLAN: The test is run as a transient

3 because you start with the reactor coolant pump on and you turn

_
4 the reactor coolant pump of f, and there is a transient flow

5 condition going from forced circulation into the natural

6 circulation mode. And what we've done in that. circumstance is

7 to try to get a correlation or a benchmarking of our

8 calculational method to say does our calculation method

9 predict, in fact, the kind of transient condition that we

10 observed in the plant. And so that test has really been a

11 benchmark to confirm the validity of the transient analysis

12 technlque. So, it is transienti it's not just one steady state

13 versus another. We run the actual transient from including the

14 flow coast down to the pump and then the thermal e ffects which

-

15 cause the natural circulation to start.

16 DR. CARBON: And I understood this morning that the'

17 Davis-Bessie and Oconee represented the extremes of the

18 Davis-Bessie having the highest steam generator and the Oconee

19 the lowest of a.11 your plants.

20 MR . M AC MI LL AN: There are two basic configurations:

21 The arrangement I showed you today is what .we would call the

22 "Oconee arrangement," and is typical of all our operating

23 plants except Davis-Bessie. Davis-Bessie has the steam

24 generators elevated relative to the reactor vessel, and that

25 configuration is characteristic of our later plants, including

e.7-?50

.
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pv I our standard 205 fuel a ssembly.

2 DR. CARB0;is You have put some sort of flaccer valves

3 in the core barrel somewhere, ha ve you not, to perhaps help on

- 4 this? The tests that you've run on natural circulation at coth

5 Oconee and Davis-Bessie, do they have these?

6 '4R. MAC MILLAN: We call them " vent valves " not

7 "flappe r val ves." Soth Oconee and Davis-Bessie have internal

8 vent valves, and, of course , they were operational during the

9 transient from forced circulation to natural circulation. If

10 there is any tendency to open or to short-circuit flow, we

.11 would have seen it in those tests. As far as we can determine,

12 they did not.

13 DR. CARBods Bill.

14 PROF. KERd .4r. MacMillan, I think earlier you

(j 15 indicated general agreement with the NRC Sulletin and

16 instructions which were being sent to operators. But I wanted

17 to make certain that you did not have any reservations or, if

18 you did have reservations, what they were, concerning your

19 interpretation of any instructions and any adverse bearing

20 these instructions might have on safety. If you had any

21 comments, I would like to have them.

22 MR. MAC MILLAN: de're in agreement with tne

23 recommendations that were made in the Bulletin relative to

24 maintaining high-pressure injection f or the 20 minute s or until

25 the low-pressure injections are established at a thousand

C ?!jl
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pv 1 gallons per minute each and stabillzed, and maintaining in the

2 case of the high-pressure injection 20 minutes, maintaining the

3 temperature at 50 degrees below.

- 4 PROF. KERR: I understand that these recommendations

5 had been discussed with B&W.

6 LtR. MAC MILLAN: They are consistent with the

7 informatives we have sent to our customers. The NRC Bulletin

8 and the Informatives are consistent.

9 PROF..KERR Thank you.

10 DR. CARBON: Milt.

11 DR. PLESSET: I think we realize that after the event

12 and further, in view of your training program, that operators

13 are all sophisticated relative to this kind of transient. But

14 if we think back before the event, do you think that an
,,

'

15 operator would r.ava to be partlcularly sophisticated to know-
G_

16' what was going on during that transient? Did he have the

17 instrumentation he needed, or would he need to have oeen an

13 engineer or something?

19 MR. MAC MI LLAN: You're asking me to speculate on

20 something which I really would rather not speculate on.

21 Perhaps I can answer your question this way: I

22 believe that this information as displayed in the reactor

23 control room should have been adequate for him to assess the

24 situation and appreciate that he had conditions under which he

25 should not have turned off the high-pressure injection pumps

U '~22d



. . . . . .
- --- - .. ..

4051.06.5 246

pv 1 and should not have turned off the reactor coolant pu m ps .

2 These engineers, these operating engineers, are very

3 sophisticated personnel, and I think that they should have had

4 that degree of scphistication.

5 DR. PLESSET Can you tell me, as a matter of

6 curiosity, what you told the people at TMI-2 during the first

7 few hours that you were involved?

8 MR. MAC MILLAti: I was in Florida at 4: 00 in the

9 morning on March 28, and by .the time I got reservations to get

10 back to Lynchburg, it was Thursday af ternoon, so that I really

.11 cannot tell you from firsthand experience what instructions

12 were given to the operatlng staff in that situation.

13 The degree of communication that we had from

14 Lynchburg to the site was very restricted, particularly..d.uring

( 15 the first two, three, or four hours of the incident. And I

16 would have to say, even going out much f urther in time, that

17 communication was a very loose connection. And when I

18 mentioned in my testimony that one of the things I am asking

19 this task force to look at is what recommendations snould be

20 made for closer coupling with our operating reactors in the

21 situation, that's one of the things that I believe se need to

22 address and see what lessons can be learned from the TMI-2

23 experience.

24 DR. PLESSET: Thank you.

25 DR. CARBON: I would like to ask a cuestion that's

g-W,3
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pv i similar to what Dr. Plesset was asking. When you think of the

2 operator there and you design the instrument panel and so on

3 for him, what kind of knowledge do you assume he has? How much

4 physics, for example? Do you assume he's taken a high school

5 course in physics 10 years ago or that he's given an extensive

6 s e ve ra l-w eek s , several-month course on some basic principles?

7 Just what do you assume? And do you assume that the

8 supervisors have more knowledge of physicsi whether they get it

9 formally or Informally. it doesn't ma tter? What kind of

10 assumptions do you make there?

.I l MR. MAC MILLAN: Let me first say that I am not a

12 control room designer. As Dr. Ukrent said. I am quickly over

13 my head in this arena.

14 But as you know, in the process of licensing senior

15 reactor operators and reactor operators, they go through an(
16 extensive program of training which includes basic fundamentals

17 of physics, as it's accropriate to the operation of a nuclear

19 plant. And then, beyond that. of course, they go through very

19 detailed training in the specific equipment that thev're going

20 to be operating, and they observe operations of other units in

21 service and go througn sinulator training where they have a

chan e to operate the simulator which acts just like a real22 c

23 plant.

24 So, they do have some comprehension of basic physics

25 and engineering principles as it acclies to the operation of

. _og.
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pv i nuclear plants.

2 No w, I can't answer your question specifically, when

3 the control room is laid out, just what degree or what level of

4 specific training is presumed. That's not my field.

5 MR. ETHERINGTON: I don't want to belabor

6 particularly this question of whether the water was at

7 saturation at the time of the recirculating pump trip, but

8 there m.ight be a misunderstanding. The figure which showed

9 coincidence of saturation temperature with actual temperature

10 covered the first 30 minutes, and at the tlme of the pump trip

11 the hot leg temperature is showing at 550 degrees.

12 I don't have steam tables here, of course, but I

13 believe that that is being about 1050 psi, and the actual

14 pressure is 1300 psi. So, there would appear to have been en

I
15 o ve rpre ssure . I may be wrong in my numbers, but that may be

16 worth looking at at some later time.

17 MR. MAC MILLAN Harold, the curve I had in mind was

18 Figure 12.

19 MR. ETHERINGTON: Yes, that's right. That's the

20 first 30 minutes. .

21 MR. MAC MILLAN: Which does show that even in the

22 first 30 minutes of the transient, wh ile the reactor coolant

23 pumps were operating, we had saturated temperature in the hot

24 leg of the reactor coolant.

25 MR. ETHERINGTON: Even in the first 30 minutes, with

, . - . , , ~ . -
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pv i no water entering the steam generator.

2 MR. MAC MILLAN: He had water in the steam generator

3 a f ter e ight minutes.

4 MR. ETHERINGTON: dell, let's look at the Figure 8.

5 It shows the temperature as a little under 350 degrees.

6 DR. PLESSET: The saturation pressure is 1047.

7 DR. LAWROSKI You're wrong three degrees. Harold.

8 You're slipping.

9 (Laughter.)

10 MR. ETHERINGTON: The pressure curve, long term --

11 DR. CATTON: Harold, if you'll look at Figure 1 9 --

12 MR. ETHERINGTON: That's the wrong list.

13 DR. CATTON: It looks like the pressure is somewhere

14 between 1000 and .1100.

( 15 MR. ETHERINGTON: No. At the time of the trip and

16 before the drop, it's. I guess, 1300, between 1300 and 14 00.

17 Then it drops off at the time of the pump trip.

18 DR. SIESS: That scale is cuestionable.

19 MR. MAC MILLAN: Figure 19 shows pressure inside of

20 the one-hour time frame of somewhere around a little under

21 .1100, 1050.

22 MR. MICHAELSON: 1080, I think, is pretty close to

23 what it was.

24 MR. ETHERINGTON: I would a ssume that that dropof f

25 occurred at the pumo trip.

~ c t c,
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pv i MR. MICHAELSON8 Mr. Etherington, I can give you"the

2 numbers, if you like. I did look them up last night.

3 At that point in time, when c.:e pumps were trioped --

4 MR. ETHERINGTON: Here I have a different curve

5 altogether for the same data.

6 MR. MICHAELSON: You should find about 1080, though,

7 in the system pressure, which was about SS4 degrees saturation.

8 The hot leg at that time was at about 540. So, apparently, we

9 were about 14 degrees sub-cool.

10 I think your observation is correct. It appeared to

.11 be sub-cooled from the time the pump was tripped..

12 DR. SHEWMON: In your jargon, "sub-cooled" is where

13 You want to be. Is that right?

14 MR. MICHAELSON: That's the right side, at least,
'p _ ~

14 degr ees sub-cooled. It's hard15
_

yes. It appeared to be about

16 to read these curves that preciselys but, certainly, it appears

17 they were sub-cooled, yes. It's getting closer than you would

18 like. In fact, you've got to keep in mind that, you know.

19 where the thermocouple or the RTD is and things of this sort --

20 but it aopeared to be slightly sub-cooled.

21 MR. ETHERINGTON: The thing that I am a little

22 surprised at is a lack of insistence to plant operators that

23 they maintain the pressure as high as possible at the time they

24 go into natural circulation. This ha s not been, aoparently --

25 they have not, apparently, been alerted to thr *. And I don't

r- r r.*(;,r. .. <1 .
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pv i know whether there's any feeling that they need not be,
s

2 MR. MAC MILLAN: de obviously would rather have them

3 at high oressure, that they get with the sub-cooled condition
4 before they would attempt a natural-circulation condition.

5 MR. ETHERINGTON: But you don't think it sufficiently

6 important to include it in your instructions to them?

7 MR. MAC MILLAN Yes, we do.

8 MR. ETHERINGTON: This is something you plan to do.

9 then?

10 MR. MAC MILLAN: Yes, sir.

11 MR. ETHERINGTON: Thank you.

12 DR. CARBON: Ivan.

13 MR. MAC MILLAN: That was one element of the training

14 program that I outlined in my presentation, that they would oe
_

15 lo'oking at gettina it from a voided condition to a recoveredq

16 condition.

17 DR. CATTON: I have a question that has to do witn

18 the layout. I noticed your pre ssurizer is tied in with the hot

19 leg through the loop. Is that on all of the plants? And is

20 there some design reason for doing that?

21 MR. MAC MILLAN: The answer to the ouestion is: It's

22 that way on all the S&W plants.

23 DR. CATTON: Yes.

24 MR. MAC VI LLAN: The principal reason for it being

25 that way is to provide flexibility in the running of the pipe.

(.'t' S.3
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pv 1 I don't know of any other real fundamental reason for it being

2 that way.

3 DR. CATION: Thank you.

4 DR. CARBoi4: Dave.

5 DR. OKRENT: Why don't you get Carl.

6 MR. MICHAELSON: I have a question, and then I would

7 like to solicit a comment on natural circulation.

8 In the case of Davis-Bessle is the auxiliary

9 faedwater fit from the top of the steam generator, or does it

10 flood from the bottom? And if it floods from the bottom, then

.11 what would you have to say concerning natural-circulation

12 problems?

13 MR. MAC MILLAN: The question to your question is

14 that at Davis-Bessie the auxiliary f eedwater header does not go

~

15 in at the top of the generator as it does in the Oconee
_

16 conflgurationi it goes in closer to the bottom of the steam

17 generator.

18 The reason we felt we could do that at Davis-Bessie

19 was because of the relative elevation of the steam generators

20 with respect to the core, and.with the steam generators well

21 above the core, bringing the auxiliary f eedwater in at the

22 bottom of the stsam generator provides enough thermal head to

23 get natural circulation.

24 The reason the auxiliary nozzles are at the top of

25 the Oconee steam generator configuration ist in order to get

c . cr n
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pv i cold auxiliary f eedwater in t' hose generators at an elevation

2 well above the core, in order, again, to have natural

3 circulation.

4 DR. CARBON: Dave.

5 MR. ROY: Excuse me. Even though that's a raised

6 loop, the natural-circulation situation is even better because

7 the aux feedwater is in at the top, Davis-Bessie being the

3 once-through steam generator, rather than the IE0 with the

9 comprom is er .

10 MR. MAC MI LLAN2 I am sorry? You're saying

.11 Davis-Bessie has it at the top?

12 MR. ROY: It does have the auxiliary f eedwater flow

13 at the top. It was also one of the plants tested under natural

,

circulations with a very good natural circulation flow, by the14
, , _

15 way.

16 MR. MAC MILLAN: Our standard plant has the f eedwater

17 at the bo ttom.

IS MR. ROY Yes. For the raised-Leop plants with tne

19 205 fuel assembly model, the aux f eedwater is at the lower.

20 MR . MAC MI LLAN: I am glad you corrected me on that.

21 MR. MICHAELSON: Does that mean, then, that there is

22 a spray tower at the tcp of the steam generator? Is that

23 r ight?

24 MR. ROY: Yes.

25 DR. CARBod: Dave.

U/ .?EO
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pv i P50F..KENR2 Excuse me. Then that really seems to

2 mean that t- tre has not been an. experimental test of standard

3 plant kind configuration for natural circulation. You

4 mentioned Davis-Bessie.

5 MR. ROY: No test yet. The first will be the

6 Bellefonte unit.

7 PROF. KERR4 Okay.

8 DR. OKRENT: Earlier in the discussion you indicated

9 that you could provide or perhaps had already provided

10 documentation of the sLmulator programs. Is it "could" or

.11 "ha ve" ?

12 MR. MAC MILLAN: We could. We have not.
.

13 DR. OKRENT: Is this in detail so that it describes

14 fully all the equations and so forth?

( . 15 MR . MAC M LLLAN: We could make it that way. We

16 wouldn't normally.

17 DR. OKRENT: And is this a proprietary program?

end*6 13 MR. MAC MILLAR: I douot it.

19

20

21

22

23

24

25

- .cci.g .um
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1 MR. MAC MILLAN: Is it proprietary?

2|
JR. ROY: I would say yes.

I

31 DR. OKRENT: Does proprietary mean that the NRC -

! ,

I

4 doesn't have access to it?i

i

l

5 MR. ROri_INo. !
!

6 DR. OKRENT: Could they put it on their computers if

7 it were proprietary?
,

3 MR. MAC MILLAN: I'd have to guess that the answer
!

9 1 to that is yes , they have that authority.
t

!

10 ' DR. OKRENT: All right. Also, you indicated that you

11 thought that you had done a sufficient amount of small break

12 | analysis, including breaks below the point of five square foot.-

~~
13 , Do documents exist that I should have seen on this?

\ ,- I i.

14 ' MR. MAC MILLAN: I doubt it. The only information '

15 | we've presented in our licensing dockets has been down at the

16 .05.

17 DR. OKRENT: But since you've done these, this is

18 , something that you presumably have then in internal reports

I
19 g and could provide?

i

20 , MR. MAC MILLAN: We could.

21 MR. ROY: We have done the .04 square foot case, and

i22 L we have done the 0073 square foot case, which corresponds toj
h

23 d the stuck open pilot-operated relief valve; and extensive
0
l24 ; qualitative review of the expected response to small breaks at

erai Recettees, Inc. .j
25 i various other locations. And that material can certainly be

;!

s
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'

made available. 256;

DR. OKRENT: Well, I gather from Mr. MacMillan's |
2|

I ;

3; answer that, by either qualitative or quantitative analyses,
I

!
4 you have assured yourselves that there were no untoward situa- |

|
5 tions in any break sizes. So I think I for one would like to ,

!

6 see such documentation in the near future, to see what does
|

{
7: transpire and be satisfied in that regard.

8i A different question. I've heard it suggested that !

l !

i level instrumentation in the hot leg might be practical and9
I

10 might be a way of getting information on the level in the

11 vessel, albeit not directly. Have you looked at that specific

12 alternative as a possible way of providing further information
i

j3 for a B&W plant? Is -it practical? Is it impractical? Can it_, .

14 be done only on plants to be built? Or what can you say about

15 it, if anything?

16 MR. MAC MILLAN: That suggestion has been made: . We

i

17 have not looked at it in any detail. I can't tell you wiether

18 it's practical or not practical, cr whether it can be ir.corpor-

|
19 ; ated or not. I would put that, Dave, in the same category as

20 , looking at the reactor vessel level measurement alternatives.
:
I DR. CARBON: Chet?21
I

'li DR. SIEdS: Would it be rossible to exclain to me in
.'2 :!'

23 a relatively short time the principle on which the pressurizer
':,

24 ; level instrumentation works?
erinoereeri.ine.'!

33 MR. MAC MILLAN: I can cive you a very simple
!

:i
| rm r~ f agU. f . . D /.aq
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,

1 description, and if that isn't good enough I'll have to call

.

2 on somebody else. ;
I

<

|

3 DR. SIESS: Simple will be short.

1 I

4' MR. MAC MILLAN: Basically, we're reading the i

I
5 pressure difference between the steam space and the water space '

6- in the pressurizer and taking that delta P as an indication of

7 the hydrostatic head. The reference, the line comes outside ,

|

8 and it gets cooled just by heat loss, so that in the event you |,
9 get a rapid depressurization in the reference leg or the instru ,

10 ! mentation leg, it will not flash and lose that.

11 Very simply, that 's what we' re doing.

12 MR. MICHAELSON: To follow up that co= ment -- and
i

13 this is just a question maybe you need to look at to put to
\s_ s . -

i

14 | bed -- and that is, depending on exactly how that instrument

15 line is routed, it appears that for certain types of breaks in

1.6 certain locations, it would be possible to heat une reference
i

17 leg by the fluid emitting from the breax.

18 I was wondering, do you know if anybody has checked

19 the instrument panel which is near the relief tank to see if
!

20 ; this instrument by chance is routed near there or located on it?
.

i

21 j MR. MAC MILLAN: I can't answer that. Does anybody
,1

22 h know?
a
;;

23 DR. PLESSET: I think that Dr. Hanauer has a view-

I
24 graph that maybe he could show to us. Would that be worthwhile,

:ere a.xners. inc.
25 $ if it's all right, Mr. Chairman?

.

I.
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|
1 DR. LAWROSKI: It's worth a thousand words. |

,

DR. HANAUER: Mr. Chairman, I'm Steve Hanauer of !2h
\ .

3; Regulatory staff. The subject of the level instrumentation !

4 seems to be of great importance, and so, anticipating these |
|
|

5 questions, I have a couple of pictorial representations. '

l

6 (Slide.) |

7 This shows the general principle. One puts a dif- ,

8 ferential pressure instrument with two legs, the one in,the |

9 steam space, the one in the water space. One measures, there-
,

10 ' fore, the mass per unit area of the liquid, with the mass of

11 ! the steam being negligible.
i

12 Clearly, the situation in these pipes is crucial. The

13 nost obvious thing that could go wrong is that this pipe could-

\,,. .

14 fill up with water exactly this high and the differential -

15 pressure transmitter would read zero. In point of fact, it

16 doesn 't look like that; that only shows the principle.

17 ; (Slide.)
!

18 In point of fact, it looks like this This was.

19 1 obtained from some Burns & Rowe drawings at some considerable

!

20 ! effort.

21 (Laughter.)

22 !; DR. HANAUER: You can't believe how much effort.
O
I

23 h (Laughter.)
s

24 ] DR. HANAUER: All of this is inside containment.
-- -ere ne= rr m .inc. i

25 ' The containment wall, not shown, is here, and seme feet inside
.

19

Ve g"9 7 f4
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|

1 the wall is the cylindrical, approximately, shield wall, And i

,

I
2 | the actual differential pressure transducer is located in this

,

I
3' annulus, so that the instrument man who goes in and makes

'
|

4 adjustments and callibrations is shielded from the primary |
i,

5 system. :
,

!

6, The pressurizer sits maybe 40 feet off the floor, {

7 and the taps are approximately 33 feet apart. And instead of |
'

8 the transmitter being located as shown in the schematic diagram,
,

9 it.is in fact 50 or 60 fee' away, and the routing is approxi-

10 ' mately correct and approximately to scale.

11 The question then is: What's in these pipes? The

12 answer is: These pipes are full of water. This lower one is

-

13 full of water, because when the transmitter is installad there's

14 a collection of valves, drains and' the. like, not shown, which"

15 , you manipulate in order to get it full of water, and then

16 there's no further difficulty.
I

17 This line is also full of water and has to be filled

18 at the time the transmitter is installed, or nonkeyed with,

19 i after which condensation will keep it full, because this line
i

I

20 ' is cooler than the pressurizer. This is shown in still more
I

i

21 1 detail in this viewgraph --
?
'l

22!- (Slide.)
!!
1

|1
-- which is a view of just the pressurizer. The23 :

|

|

24 : pressuriser itself is this cylindrical object with hemispherical
ieral Ae-)crMrs, Inc ],

25 j ends . The pink stuff is the thermal insulation around the

'i
I

f {' 5W( VJ
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1 cylinder, about which we obtained much more information than j

!

2 | anybody here wants. |
i i

3 (Laughter.)

I i
4' DR. HANAUER: The yellow thing is the lower pipe, .

I
i

5 the blue; thing is the upper pipe, both drawn to scale. The '

.

6 important question is whether it's inside or outside of the j

7 insulation. It's outside . |
|

8 We've done some conduction-convection heat transfer !
- !

,

I calculations, and in fact, within a few inches of the blue
9|

10 pipes runs at the containment temperature of about 100 degrees,

11 rather than the pressurizer temperature of 650 degrees.

12 DR. SHEWMON: To help me understand that scale '

!

-

13 drawing you've alleged to have up there, the red insulation
\ - . .

14 is.6 inches thick and the space between the blue pipe and the

15 ' outside of the insulation is one inch?

16 DR. HANAUER: So it says ,
i

17 DR. SHEWMON: Thank you.

18 MR. FECHAELSON: Steve, did you check to see where

19 | t e panel is relative to where the dump tank, the reactor
i

20 i coolant drain tank, is?
I

21 DR. HANAUER: No, sir, I didn't. It could be ascer-

22 'i, tained, but 1 didn' t do it. It is in this annulus outside and
I.
o

23 0 you would have to tell me where the dump tank is. It's known.

24 !|" I just don 't have it at my fingertips .
1

er., n x te m .inc.5

25 | MR. MICHAELSON: Do you know the panel number?

a
'

U/ PC7.
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1 DR. HANAUER: Not standing here. We wrote a report
,

2 || on it, which will tell you more than you coulu possibly want ,

| .

3' to know. '

t

| .

4' MR. MICHAELSON: Okay. |
!

Sl MR. TAYLOR: Dr. Michaelson, I believe it is true,
i

6 however, that the dump tanks, if it were near one of the |
!

7 i transmitters, would only be near one of them, because of the ;

|

8- physical separation requirements. And there are three separate

|
*

9, transmitters, which, when they were all working, were reading
I
,

10 ; identically.

|
_ .__ _.

. 11 DR. CARBON: Steve, some flashing is said to have

12 ' taken place in the pressurizer line. How much did, or what
|

p
13 do you theorize because of the 100 degrees? '^

i
\_ _ - ,

14 DR. HANAUER: We've done some calculations on that,

15 and the temperature there is just the point I was making.

16 Initially, the fluid inside, water and steam, is at 650 degrees
1

17 at 2155 pounds per square inch. There ':s a temperature gradient

18 in the liquid in the first few inches of this line, this

19 | horizontal piece. And as far as we can tell it is horizontal.

20 This horizontal piece will presumably be empty. There will be

i

21 h a stagnant column of liquid, approximately full, from conden-

22 [|i
|

sation. And there will be a temperature gradient in these
+!
a

23 first few inches of line.

1
24 We made a calculation and only for the first small,

wai n.xrem. inc. j
25 ] number of inches will the fluid be subject to flashing, even

~!
n

|
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1 during the initial pressure dip down to about 13 pounds per |

i

2| square inch, since the total span is 33 feet. We conclude
,

'

I
3i that less than a foot will flash.

I

! We also did calculations on the dissolved gas content!4
i

5 and on the potential for sucking fluid out of here by virtue |

|

6; of the velocity past the end of the pipe. Neither one seems {
l

7 to have the potential for significant level instrument errors. |
.

3 DR. SIESS: Steve, mention was made of three trans-

I mitters. Does that mean there are three reference legs?9

10 ' DR. HANAUER: There are three reference legs, three

ll i measuring legs and three transmitters, done at different
!

12 | azimuthal positions in the annulus. :

i

13 DR. CARBON: Are there other questions of

N
14 Mr. MacMillan? ,

15 (No response.)
3

I

16 | DR. CARBCN: Mr. MacMillan, could you provide me some

I
17 ! documentation on the natural circulation tests that you have

!

18 run and on the associated documentation where you extrapolate

19 ; or whatever from the actual test to other conditions, as well

20 ! as information on the cases where B&W plants have relied upon

21 natural circulation, where they have gotten into natural

22 !; circulation?
e

23 MR. MAC MILLAN: Yes, sir.

-i

24 o DR. CARBCN: Are there other questions?
was nexnm. inc. j

25 ]
(No response.)

:
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1 DR. CARBON: If there are no further, let's take a |

.

2 | break. |
1

3| (Brief recess.)
I

i
i

4' DR. CARBON: Dave? i

i
i

5 DR. OKRENT: Mr. Chairman, out of listening to the '

,

!

6| discussions this afternoon and trying to remember what I had |
|

'

1

7' read that the staff had recommended to various PWR operators,
'

8 it wasn't clear to me whether the staff had dealt with whether !
-

,
,

9, operators had sufficient guidance with regard to when and how
I

'

.

10 ' they would go into the natural recirculation mode, should this

11 be required because of some future transient. And I wonder if

12 the staff could help me in that regard?
I

!

13 DR. MATTSON: Well, the loss of power transient is"

14 a transient. that's required in the course of licensing review

15 to be analyzed and accepted for licensing purposes. And loss

16 of power requires the plant to go into natural circulation
i

17 | from full power.
I

I18 I'm not sure what your question is. To the degree

19 we've looked at that, or to the degree we' re goir7 to look at
||

20 i it in the future? Which is the thrust, Dr. Okrent?
i

I

21 ( DR..OKRENT: Well, I suspect I probably could have
!!

22 , said one month ago, a situation where a relief valve was stuck
t'

i

23 j open in the primary system is a situation that's been analyzed
!

24 , and for which the operator is prepared. Yet, we had a combina-
:eral Reocrierg, Inc.

25 tion of circumstances where things didn't go like the FSAR.

,

e

u



. . - . - . . - - __ . . . .-.. .. ..

mte 9 !
264 .-

I

1 Now, I'm trying to understand whether the staff has
i

2 |. looked in sufficient detail at possible instances in which one '

!
-

3; might need to go into the natural recirculation mode and looked'

i

4 ~ at the kinds of things the operator might have to do and when

5 and has decided that adequate procedures exist ;at all operat-
:

6: ing PWRs, and Just what is the situation in that regard.
!

7 DR. MATTSON: At this point in time, we haven't

aI looked at those transients that lead to natural circulation
'|

,

9' and compounded then with the kind of failure which occurred in
I
i

10 ' the power-operated relief valve at Three Mile Island 2, to
i

|11 f answer that question for all PWRs. Clearly, that's a question
i

12 | that has to be addressed in the generic program that was

|
( 13 described this morning.'

\,#

14 DR. OKRENT: You know, I've never been able to tell

15 when something that's generic is going to be resolved. We've

16 t only very recently been . talking about a 10-year-old generic.

I

17 , problem.
|

18 | DR. MATTSON: I would recall for you what Tedesco
|
|

19 ' said this morning: that the report on his generic activities,
t

20 saying wh.t's been done and what needs to be done, is due to
:
I

21 || be published the end of th2 month.
And I say with some cer-

:
22 ; tainty that resolution of that question in the near term is a

i:
1 very important thing to accomplish. I can't tell you that it23 !i
=,

|

241 will be answered tomorrow.
2 eras Reoerters. Inc. j

25 } DR. OKRENT: If I can put words into your mouth, are

L'.?;- c m. 3e
> .

I
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i
i

1 you telling me that the question of what constitutes adequate

2 i interim guidance for operators with regard to natural recircu-

! <

3 lation load of cooling will be handled as part of the Tedesco ,

I i
4 - study to be published by the end of April? ,

I

5 DR. MATTSON: It'll either be in there or a reason |
I

I

6; given as to why it's not necessary in the short term, or a j
!

7 date set in the near term for accomplishing that, with a basis |
!

I
'

s' as to why it's safe to do that in the meantime. I can't |,

,

9: prejudge the outcome of that. All I can tell you is that the

!
10 question will be very seriously and forthrightly addressed

11 over the next two weeks as part of the charge.

12 DR. OKRENT : Harold, did you have anything?
I

'

13 MR. ETHERINGTON: No, I don't think I have any i(
14 questions. I would have thought that whether or not the :

15 problems possibly are real or not, we could make some require-

16 ments in a safe direction. That is, we could insist that there
!

17 ; be higher pressure prior to the time of going into natural
I

I
is ' circulation. We could specify some limits on the temperature.

!

|

19 These would be in the safe direction and would seem to impose
I

e-7 20 i no problem.
I

!

2l f;
h

22 ,i
g

23 {

24 ,
serai Reactrees. Inc.

25 j
c ,..o, -

k'f f [ Idi .
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i DR. MATTSON: ur. Okrent, Mr. Etherington, I would

.

2 |
agree with that.

|
|

3i The question that's in my mind is the one that's
I -

i I

4' come up a couple of times today, that you have to set those ;

|
5 cunservative limits with some caution to make sure that you .

|

6' don't exacerbate another safety concern. And to the extent '

i

1 -

7 we can derive such limitations or such guidance within the
3

g next several weeks, I'm sure we will. !
!

9 And if it's found to be necessary to set them, and

13 ' it's impossible to set them, then you'd have a reopened

11 question of continuing plant operation.

12 So it's in that sense that if it's necessary and
I

b ''_ 13 they can' t be developed in that short time, then you have to !
-

14 reopen that question. |

15 The indications are so far that that won' t be the

16 case, but as I said at the start this morning, there is no

17 question that there are questions that remain unanswered.

18 That's one of them we're working on.

19 ; MR. ETHERINGTON: The warning that the low
!

20 | temperature at Three Mile Island could have contributed a
!

l

21 | little to the problem, would this be in order? '

22]l
i

DR. MATTSON: I think I understand what you're
s
'l saying. As a result of reviewing the information that's come23 i
d

24 in for the moment, the things that Steve Varga was talking
, ere newnn. snc. ,

25 ;! about off the bat this morning, and as a result of continuing
.

s
.i

*|
{,

L.= *c,,

e
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I to review the information that we're gathering from you here i

i

2| today and things that are still coming in from the plant, if

3 I
such warnings can be derived -- it may very well be that they

, i
I

i

# can -- then of course we'd act promptly through the bulletin
I
'

process to get that information to the operating plants. ,

i

I
6 DR. OKRENT: But I didn't see anything in the !

!

, .

' responses I've read that addressed the question of natural j
l

0 'recirculation. Did you?

9 DR. MATTSON: Well, that's why I said the informa-

10 '
tion we' re gathering here today. I think one of the things

,

" '

I learned this morning was the significance of the attempt

12 lto establish natural circulation some hours into the accident, i
-m i .

13
s .

and the relevance it played to being able at that late
-- ,

"
juncture to turn the accident around.

1

15 '
Those awarenesses are coming with each passing day,

16
and certainly if the bulletin needs to be augmented to go to

17
i that point, and if on further scrutiny that turns out to be
I

18 an important issue, then we'll deal with that issue.

19 1 I think I said this morning that our concentration,

i

20 t
i up to this point in time has been to avoid -- to find ways to

!21 | assure -- I'll say that again -- to find ways to assure that
3, h

" y'l
the initial sequence of events that eventually led to the

,3 {|needtoestablishnaturalcirculationwiththisdepressurized'

I

24 1 system with some loss of coolant, that you don't get to that
seral Reporters. Inc.

,c-

"j situation.
d c r-

. c r.![G1 .-
!;!
,,

.
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1 I think what we're talking about now is that even I
i

!2 if you did get to that situation, there may be other guidance :
I |

3| devices that could be developed. That's certainly a good idea,'
t

|
|

|4 and we'll be working on them.

5 MR. ETHERINGTON: There is a premise that is |

6, probably correct, but I don't wholly accept that the early
1 ,

J

events are the reason that we couldn't get into natural !
7!

!i '

8 circulation. j
9 I would like to postulate that it's just possible

,

10 ' that we'd of had the same trouble even without the early
Il events.

12 DR. MATTSON: Well, I think I might argue with you
-

I'
13 on that. '

\,-% -

14 One of the early events is the failure of the '

15 | auxiliary feedwater delivery valves to be open, and the
!
I16 subsequent boiling dry of the steam generators, and then the

17 slow recovery level of the steam generators.
18 Had we tried to go to natural circulation without

19 ! those events having transpired, it would be my judgment that
|

26| we'd have gone to natural circulation quite normally and quite
i

21 i straight forwardly.
,

i

22 j MR. ETHERINGTON: You're presuming gross damage, or
\\

23 serious damage to the core during those early transients.
'i

2' " DR. MATTSON: No, sir. I was talking in the same
.ru n.mnm. inc. ,(

25!i sense that we were talking this morning: that after the pumps
4

] - core
n lir a
t

.
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,

|
1 were tripped at the time the plant tried to go into natural

!

!

2 | circulation and didn't make it, and subsequently the core was {
, ,

3 I damaged. -

|

I4 MR. ETEERINGTON: So you assume there was no damage

l
5 after that point, then? i

- |

6 DR. MATTSON: That's my understanding in reconstruc '
!.

7 tion of the transient, yes, sir.
|

8 MR. ETHERINGTON: Then I would agree wholly with
|

9 that. But wasn't an hour and a half enough time for it to

10 ' recover?

.

11 DR. MATTSON: I'm sorry?
,

.

12 DR. OKRENT: Why did the steam generators not fill :

!

^ ~
13 up, and so forth? You know, in eight minutes they were turned '.

-

x_ _ .

14 cn. -

15 i DR. MATTSON: I would point you to a figure -- my

16 figures are the same as yours, although I've got different

17 numbers, and I don't know which one your number is -- but it's

18 the figure that depicts steEm generator level in A and B as a

19 1 function of time af ter turbine trip in hours. The one that
I

20 i looks like this (indicating) . I don't know what your number
1
,

21 1 is. I got these about the same time those were sent down .

0,,here.
22 ;l

I'-
1

23 qi By my reckoning, the B pump, the B loop pumps were

24 ' tripped -- I shouldn' t put it on the record without the numbers
w i n.conm. inc.

25 } in front of me. The B loop pumps were tripped at 1-1/2 hours,

o
-

1,. E_< . . a
.
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I and the A loop pumps were tripped at 1.8 hours.

21 I

I If you look at this figure, you will see that the
|

31
; B loop pumps were tripped when the steam generator level was
I

4|' at about 5 percent of the operating range, and shortly after

3 the B loop pumps were tripped the A steam generator level !
t

6 began to rise rather rapidly.

i7 Yet, the aux feedwater to the A steam generator and i
6

8 the B steam generator had been flowing since about 8 minutes
|

9
1 into the accident; but the level in the A and B steam

,

I i

10 '
generators hadn' t risen out to more than an hour and a half

" '

into the accident.
.

|
12 | MR. ETHERINGTON: Yes, but we don't know how that

3 level was being controlled -- or at least I don't.
!

UR. MATTSON: And I do not, either. And when I

15 !
.

.

said the appreciation was dawning on me this morning of what

16
you were talking about: Was it an operator action that caused

17
the level of the A steam generator to begin to increase

18
abruptly af ter the B pumps were tripped? It may very well be

19 '
that when the B loop pumps showed that they needed to be'

,

!

20 ! tripped and the operator tripped them, that he took some
'

21
, action to begin to fill the secondary side of the A loop.
1

2 |! MR. ETHERINGTON: Or, alternatively, for some
i.

91
! reason the water might have continued to ficw in, but it was''

Il
~

24|! all being evaporated for some reason.
teral Reoorters, Inc. j

'3 ;i'

] DR. MATTSON: For some reason. But, if he was

E -

3
.

-. ,,

/C' f 'ca..
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1

2| attempt to do after he turned pumps off, or after he turned i

'
i

3 I !the first set off, he would know that he was in the potential
|

# jeopardy of having to turn the second set off.

51 And if he was reading his A and B steam generator !
!

levels, he knew they were low and he would know from his !6

!

7 operating procedures for loss of off-site power that he needed
I

8| high center of heat, as we were discussing this morning, to |

!
9 i establish natural circulation.

I
,

10 !
So he had begun to fill the A and B steam generators

11
to the best of his ability at the time the pumps were tripped.

MR. ETHERINGTON: He needed the higher level of .

..

33
.

the water, but there's no evidence that he had thought of it -

m.
14

before 1.8 hours. So why did he suddenly get smart and decide '

15
to do this?

16
DR. MATTSON: It may be that he didn' t anticipate

17
that he was going to lose the pumps.

18
MR. MAC MILLAN: Mr. Chairman, I believe the

19 | reason that the water level was increased at that point was4

I

'o la

i that it's an automatic function of the integrated control
1

21 | system, that when you lose your active coolant pumps, the

'2 !! denand is to increase the water level to approximately 50
'

,,
I
l

23 1
| percent of the operating level.

24 So I believe that was an' automatic function resulting
_ , , ,

'S] from the securinc of those reactor coolant pumps.*

0

|| 67-MS
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1 DR. MATTSON: Which would be an automatic function !
l

!2 associated with getting optimum conditions for starting i

6
,

t

3 !natural circulation.
~

l

!4 'MR. MAC MILLAN: Getting the level up for natural
,

5 circulation. !
!

0 DR. MATTSON: But, John, do you know the answer as

7 to why the level was low up to that point?
'

|
8 MR. MAC MILLAN: I don'* !

i
9 MR. ETHERINGTON: Roger, I don't think there's sny

10 f basic disagreement between us. I think there's just a slight .

II !difference in our feeling of the urgency of getting word to

12
the operators at least to watch this situation and give them j

13 'some kind of a guidance or warning, that's all, the urgency
N _-

t"
of it.

15
DR. MATTSON: We'll take it in tomorrow morning

16
first thing, sir, and we'll address that question right off.

I7 DR. OKRENT: It seems to me there's some obscurity
,

I8 at least among those present here as to why the steam generator
19 i

level stayed low up to that point. I'm not sure again that

20 ! this has been factored into your thinking about "are there

21
adequate instructions with regard to natural recirculation

|

22 O| modes"?
'

23 |i DR. MATTSON: It may not be in the top of my mind,

2s ,
Dr. Okrent. We may be underestimating the work that's going

3efal Re00rteft, irtC. ]

*0oj on while this meeting is going on. Certainly there is a lot
I!
m
" i 57-279

.
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1 of it. |
t

2 MR. ETHERINGTON: I know you didn't mean ani~ _ag
I

2' by it, but I would like to dispel one possible misunderstanding.I
i

4| I

You mentioned that I had heard this discussed out i

l
5 at the site. This is true. However, I was concerned about |

!

|6 this before going to the site, and Tom McCreless and I spent 1

' '
,

7 .a couple of hours the night before I went out tryint to find i

I,
8 out from the SAR actually what the levels were.

|
9 And as far as concern over natural circulation is

,

10 ' concerned, this is an old interest of mine. It was addressed

II| in the chapter in a book that I wrote on furnace technology
-

12 | iin connection with natural draf t, and as far as, solubility of ;
t

~

13 gases is concerned, this is also an old interest back in the- '

s_ -

q
14 '30s in connection with steam condensers when I was assistant

,

15 j engineer to the Engine Condenser Department.
16 The book was written in 1937, so I'm not quite a

i

17 Johnny-come-lately in this thing.
18 (Laughter.)

l9 { DR. MATTSON: I understood that background as I
|

26| was talking to you, sir.

21 One feature we can' t lose track of, I think, in
!|

22] trying to understand this is that the first several hours of
l

23 !| this transient were evidently believed by the operating staff
'i

24 3 to be a rather normal sitiadion that they were dealing with,
um nemmes. inc. q,

25.| with an intact system.
1

j 67--280
-

.
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I

It wasn't until 2-1/2 to 3 hours into the transient
i
|2 that they realized they had something different than that. And!

!

_ 3| in that sense, there may not have been an urgency to raise

|4
that level. '

I
5 I think those are the kinds of questions we have to |,

|

6 answer rather quickly in reconstructing that event.

7 MR. ETHERINGTON: I in no way blamed the operators; j
|

0 I just suggest that we try to warn othe.r operators in as timely f
!

9 a fashion as we can.
,

10 ! DR. MATTSON: Yes. The point is very well taken.

11
DR. CARBON: Paul?

12 '

DR. SHEWMON: To make sure.I understand the '

I
.

13
,

( situation, Harold, the things which B&W has urged, and that

14
the staff has urged, would make this a third line of defense

15
if the pressure had been kept up so there had not been flashing,

16
i and they had better analyzed whether or not the relief valve

17
was open or shut, then we would of not had to get to the

I8
natural circulation.

19 I
j It's just that this is an essential fallback

I position? Is that the interest in it?,

i

21 ! MR. ETHERINGTON: That's the interest. I don't
1

'2 '1' think the intention would be to go to natural circulation if'

li
13'' you had full power. Just in case you didn't, then you might,

24 : be forced to crecipftcusly.
.eai n.oonm. :,c. -

*

2~5 '
DR. OKRENT: If they cut the first line, you lose

!! 87-281
.
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1 the power to your coolant pumps, possibly -- not necessarily, |
|

2 but por 'ly . |
| 4s

3' DR. SHEWMON: Then you've still got -- you may have !
l

4|- |
pressure, yes, but the question is whether you are going to i

I
5 have 20 percent of your system, whether you're under- |

i

6 saturated or over-staturated, or which way is up on the scale;
i

7 whether you've got steam in part of your system may not be

8 the situation there. It is here.

9 Having enough pressure is the first line.

10 ! O_".. CARBON: Does that finish that topic, then?

11 (No response. )

12 DR. CARBON: Let's move on, then, to the next *

13 subject.
^ '

,

"
5

14 Roger, are you the spokesman for the staff? !
,

15 ' DR. MATTSON: The next two subjects are:

16 One, the status of the plant today; and then a

17 summary of the activities that are underway in the plant that

18 are in motion for placing the plant in the long-term cooling

19 ! mode.
!

20 l Vic Eenaroya, branch Chief of the Auxiliary Systems
i

21 Branch, is going to give us a summ mf of plant status, come
!

22 | numbers and things like that, to bring you up to date. That
|

23 j shouldn't take more tpan about 15 minutes or so.
I

74 !i Then Carl Berlinger will talk about the ongoing
nr. a.oormi. inc. . .

25 : work.

67-282
a
b

.
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MR. BENAROYA: My name is Victor Benaroya. I am;

2 |
Chief of the Auxiliary Systems Branch. i

I
'

3; First let me give you a brief overview of the
._

I i

!4 NRC organization at the site. There are about 100 NRC |
''

|
5 personnel at the TMI site, most of them from I&E.

There is the NRC Command Center un'er Harold6
i

Denton. I
7

;

8
There is the I&E operation at the TMI site. |

|

'

9 There are two main groups of I&E personnel. There

10 ! is the plant operational surveillance and the radiological and

11 environmental surveillance, which covers both health physics

12 and environmental surveys. .

- -. 13 The environmental surveys group has a helicopter ,

.s .

at their disposal, and a mobile lab.'
14 .

15 i NRR has several groups at the site. In the turbine

16 deck area, there is a group that reviews and approves all new

17 plant procedures, including emergency procedures.

18 The procedures are also reviewed and approved from

19 | the ALARA point of view. Ihere is a technical review team
:

20 | to review and approve plant modifications.
I

21 One group is overseeing waste management activities..

22 h All emergency technical specification changes are being
i!

23 j! reviewed and approved at the site.
!

24 ! Then Bennie'Ross coordinates the industry group
er.i neoorters. inc. 'i *

,

25 0 activities with NRC. However, most of the analysis is being
F

'I

I
d G7-283

.

-
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in Bethesda. As of 9:00 a.m. today, r.he heat removal path !
I

2 is from the reactor to the reactor coolant pumps to a pump !
l

3 2-A th2 cough steam generator A. Steam lead is through bypass

|i

4 around the MSIV of steam generator A ter the condenser.

5 '
The condensate return to steam generator A is

6| via the condensate pump. The pressure in the reactor is 810
,

7 psig. The inlet temperature to steam generator A is 250

degrees, and outlet is 246. !
3

'

I

9! The pressurizer temperature is 534 degrees. Se
,

i

10 F
boric acid concentration in the primary coolant is approximately

11 -

3400 parts per million. i

i
12 The five highest in-core temperatures as of 9:00 !

I

-w ' I3 o' clock this morning are location H-5', 342 degrees -- that's
'

q -- ,

.
the highest; H-8, 335; G-5, 312; M-9, 299; and L-6, 275 degrees.'14 -

!

15 '
The letdown flow is varying between approximately

16 10 and 24 gpm.
i

17
One HPCA pump is running in the makeup mode, and

18 two are on standby.

19 | The containment is at -1 pound and a temperature of-
i

I

.O | 82 degrees Fahrenheit.'

.

21
Three of the five pumps with a capacity of 170,000

'2|| cubic feet per minute in emergency mode are operating.
'

;.

I
l'31
; One of the two hydrogen recembiners w:Lu. a flow rate*

24 i *

J of apcroximately 95 cubic feet per minute is in : service. ' 'hei
seral Reoorters, Inc. : e

'v'
e-8 "' other recombiner is on standbv.-

I

i

[i 67-284
.
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CR 4051 1 The latest hydrogen concentration is around 1.4
TMAN t9

. .c 1 2 percent. There's about 17 to 18 percent of oxygen and 80 to
I.

i
3 81 percent nitrogen. It's estimated that between 150,000 and !I

i

I4 200,000 gallons of primary coolant, with 5,000 gallons of i

|
5 caustic, is in the containment.

6 A second primary coolant sample, unpressurized, was

7 taken on April lith. The sample was sent to four labs --
i

8 Savannah River, Oak Ridge, Bettis and B&W. The analysis from
I

9 the different labs differed by less than a factor of two.
I

10 ! That's pretty good.
,

11 But unfortunately, any caustic in the water might
12 affect the iodine and cesium. As an example, the Oak Ridge !

I'' '~~
13 analysis shows that the iodine 131 is 8.2 times 10 micro-

'

\_ . - i

14 'curies per ce; cesium, 137, 330 microcuries per cc; strontium
15 90, 50; barium, 140, 219.

,

16 The pH of the primary coolant is arounc 8, and there

l'7 was no detectable uranium or plutonium. For a 15 mile radius,

18 2 million population, the total doce was calculated to be

19 ! approximately 3000 milirem for an average dose of 1 to 2
l

20 'l milirems.
I

,

21 EEW calculated 3500 millirem, and DOE, 2000 to 2500.

22 The calculation is based on 50 to 100 millirem per day,
il

23 || that higher value based on the highest release during the

24 '.|accident.;

w.i a.co,t.ei. iric. ;
25 All three organizations, namely EEW, DOE and NRC,

;

67-285'
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pmcc 2 1 agree that the maximum dose to an individual is less than

2 100 millirem. Most of the gaseous rad waste is in the |

|
~

3 containment. The two waste gas decay tanks were vented to the

l!

4' containment after some plant modifications, i

!
5 Today there is practically no gaseous rad waste from |

|

6 degarsing. The pressurizer is being degassed into the

7 containment of the reactor building, as it's called in the

8 plant. The pressure in the makeup tank is being increased.

9 As a consequence, there is nothing at the moment going into
|

10 ! the waste gas decay tanks.

II 'The main activity today is to locate the sources of

12 iodine releases and to change the charcoal filters. There are

I.. ~
13 240 filters that need to be replaced, 160 of those in the !

\~-' !14 auxiliary building and 80 in the spent fuel building. A '

|
15 charcoal filter bank has been installed on the exhaust of the
16 i condenser vacuum pumps to reduce the potential iodine releases

17 frcm that source.
.

18 A backup charcoal filter to the auxiliary building

19 ! vent is under constr' action. There is approximately 50,000
'

i

20 | gallons of primary coolant in the bleed tanks and approximately
21 10,000 gallons in the miscellaneous waste storage tank frcm

22 post-accident conditions in unit 2.

I
23 | 5600 gallons.of' post-accident primary coolant was

24 i transferred to unit 1 liquid rad waste tanks. All the primary
m.i neconm. inc.

25 coolant that!was in the auxiliary building sumps has been

n

!a! 67"28G
..
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pmec 3 1 transferred into tanks. A solution of ten percent caustic,

tenpercentthiosulfateand80percentwaterwassprayedinthe!2

.m.

3 sumps, tied on the iodine.

4 At the beginning the generation rate of liquid rad i

|
5 waste was about 100 gallons per day. By cutting down pumps I

|
6 seal leakage liquid rad waste has been reduced to 25 gallons !

,

7 per hcur from leakage and 35 gallons per hour from sample

8 decontamination. I should say 100 gallons per hour, not per

9 day. I'm sorry -- for a total of 60 gallons per hour.
I

10 1 Under those conditions the holdup volume that's

11 presently available is good for 17 to 20 days. The main i

.

12 activity today is the installation of tanks in the spent fuel l
!

/~70 13 pool with a capacity of 100,000 gallons and facilities to I

N_
_ .:

i14 accommodate tanks. |

.

15 A multitude of schemes are being considered for
i

16 modification of the chemical cleaning area to eventually |

17 process the primary coolant. That's all I have.

18 ; DR. 3EEWMON: The primary coolants you're talking
i

19 1 about is also the stuff that goes in your sumps, not neces- '

I
20| sarily inside your primary system.

I

I ,

21 MR. BENEROYA: No, there is quite a bit that was in

22 the sumps. All has been transferred into tanks. ;
i

! -

'

23 h DR. SHEWMON: And they will try to lower the volume
-

24 ||ior condense it, or how will tha*t be taken off site?
w i neoorr rs.inc..

25 MR. BENEROYA: They are proposing to make
,

a
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pmec 4 1 modifications in the chemical cleaning area, the chemical

1

2 cleaning section of the plant, where they're going to be de- |
. -

3 stroyed eventually. !

|

|
4 DR. SHEWMON: Does that end up with solid plus pure i

5 water eventually?

I

6| MR. BENEROYA: It depends on the scheme that they |
1

7 select. It might be clean wates. It might be solidified at

8 some point. It could be dagasified at some point. This is

9 under consideration.

10 ' DR. SHEWMON: How do they normally do it in an
i

11 operating plant? !

!12 MR. BENEROYA: In many plants they use evaporators,

"
' 13 taking the overhead, demineralized, particularly in the .

*
.- i

14 bottom, solidified in many areas in many cases. I

I

15 DR. MATT 5a.O Vic, I think you're talking about the
:

16 cap gun. Isn't that right?

17 MR. BENEROYA: The cap demineralizers. They have

18 been demineralizing also, which is one of the ways of doing it.

19 | They have demineralised cuite a bit of coolant already.
I

20 i DR. MATTSON: There's a portable cap gun that was in
i

21 unit 1 that's been running now for, I guess it must be close
!

22 !| to two weeks. There is a larger scale, permanent processing
l'
I

23 ! facility being built in the auxiliary building of unit 2, I
1

o'
24 , believe, for processing these wastes.

erst RecorTers, Inc. .

25 MR. BENEROYA: In the chemical cleaning section,

c
i
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pmec 5 1 chemical cleaning building.

2 DR. SHEWMON: With this demineralizer you then
. .

3' take normally with the demineralizer on the primary circuit, j
t

I i

4j at least you backflush. You're doing with this one what you ;

I I
Si normally, obviously don't - you then take demineralizing !

I
a

6 material out.

7 DR. MATTSON: Some of the tanks have low level waste

8 in them from normal operation. Process that and dispose of

|

9 it in the normal manner. Then you capacity for higher level
i
I

'0 ! waste in those same tanks. The processing of the higher level

11 waste, I think, as Vic said, there's a variety of schemes '

.

12 being discussed and that kind of activity will be underway

'^
13 soon,

1s_ - *

m
14 DR. SIESS: What's the status of the instrumentation I

15 that you need to monitor the present mode of cooling?
,

16 MR. BENEROYA: The pressurizer has one good level

17 indicator and one so-co. Also they tried to install a gauge
.

18 as a backup, and that line was being tested, and it didn't

19 1 come out very well.
I

I
20 1 DR. SIESS: What other instrumentation do you need?

I
,

21 DR. MATTSON: Thermocouples and thermoccuple

22 || readings in the hot leg are things that are especially
23 | important as you go forward into natural circulatir;n. Those

24 h are thought to be good.for the indefinite future because the
3eral Recorters, Inc. .

25 transmitters' instruments are hardened in the sense of
',.
J
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!
pmcc 6 i radiation. They've been performing well. There's no reason '

:
2 to expect those to be lect. |

i

:. -

3I DR. SIESS: That'll take you into transition:to
I

,

!
4; natural circulation, and after you get in natural circulation,i

1

5 is there any particular instrumentation that you need that you
I !

6| have any concern about?
I

7' DR. MATTSON: Yes. There's another instrument on i

i

8 the primary system I should mention, which is primary system
I

9 pressure. A system is being designed-- I think Carl's going
'

i

10 to talk about it briefly -- for positive pressure control over
,

i

11 | the long term as a backup to that instrumentation.

12 j DR. SIESS: Do you know where the instruments in !

13 |' ~ '
! site containment are located with respect to water level in.-

- | *

'~

14 unit 1, I guess it is?

15 ' DR. MATTSON: As Victor said, there's some uncer-

16 ; tainty as to where the water level is because of the uncertain-
I'

17 ty as to exactly how much water was delivered from the primary

13 ;| system to the containment floor and exactly how much was pumped
i

19 i over into the aux building early in the transient.
,

20 | But the best estimate says that the water level is

21 |, in the vicinity of the transmitters that have been failing.j
''
.

22 ' Now, those transmitters are also non-safety grade transmitters
S

23 I in the sense that they're used for normal operation, not for
.

:

24 safety systems, and they woEld be predicted to have radiation
.csi n.oorrees. inc. |,.

25 :, sensitivity at the stage of the accident, in fact, some time
I

i
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pmcc 7 1 ago. That's why backup level instrumentation was one of the |

2| high priorities early on, in the event that level transmitters !
l
.

3' were lost. The water level is probably over those transmitter
i

' |4' locations today. ,

!
5 DR. SIESS: The instrument Steve mentioned are ;

6, separated. Is there any separation vertically?
,

7 DR. MATTSON: No, maybe a couple inches, but ,

8, nothing significant. They're in instrument racks in the
!

9! bottom of the containment.
!
i

10 DR. SIESS: You mentioned that those instruments
i

11 ||were not safety grade. The reactor coolant pumps aren't safety
|

12 | grade, are they?
i
1

~ '

13 DR. MATTSON: In the run modes the reactor coolant
.

-

14 pumps are fine. In the start mode there's a sensitivity of

15 one element in the starting circuit when we tripped the pump
-

16 and had to start a second one, and it started without

!
17 difficulty. And tnere's reasonable expectation that, if you

18 had to start another one, it would start.

1

* 19 , DR. SIESS: But they're not safety grade. This is

20 ' gratuitous.

21 ;, DR. MATTSON: They're safety grade to a certain extent
h

22 |j because of their location relative to the primary coolant
i
l

23 . system during normal operation. So that they're hardened
I .

2a ' more perhaps than seme of these transmitters that are located
er, m.m ners.inc.; e

25 | way outside the outside containment wall outside the shield.

; Gr291
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pmcc 8 1 DR. SIESS: The loop system, the electrical systems, |

2 are they expected to survive an accident? !
-

, .
. ,

3| DR. MATTSON: The design basis accident doesn't
I i

4' establish the requirements because they're not used for it, i

!
1

5 but they have some margin because of the location.
t

6 DR. LAWROSKI: What kind of decontamination factors ;

7 are you getting on your charcoal filter for iodine removal?

,

8 MR. BENEROYA: I don't know. Roger, do you know?

9 DR. MATTSON: It's not high. Calculations of how

10 much iodine should be in there say that there should bd plenty

11 of charcoal left, but there was a moisture problem because of

12 all the water that was in the building, and so for some reason ,

f" 13 the CFs are not very high. That's why they went back to a
.

14 backup charcoal system on top of the auxiliary building.

15 ; It's been a little slow changing out the filters,
!

16 I and we're disappointed that it's taken so long, although we're
i

17 convinced they're doing everything they can to get them changed.
,

i
18 ; It's probably going to *, urn out that the backup system is

!
19 : going to available at about the same time as the changed one.

i

20 So we'll have a double filter system. But it's taken a few
I

21 days longer than we had hoped to get it.
i'

22 y DR. LAWROSKI: The ones from the WPPPS site were
.!

23 j delivered last -- a week ago?
241|

-
.

DR. MATTSON: There were 26,000 pound filter banxs.

*rai Aeoorters, tric.

25 j transferred by CSA from the state of Washington. They're still
i

___- .
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pmcc 9 1 being installed on the roof of the building. j

2h, DR. CARBON: Other questions of Mr. Beneroya. !
-

I3 (No response.)

I !
4' DR. CARBON: Thank you very much. i

!
51 DR. LAWROSKI: Could I ask one more question? What '

i

!6, else is in the primary sites of boric acid at this time? What
l

7 else is in the water, the primary coolant, besides water?

|

8 What is the boric acid concentration?
I

9 MR. BENEROYA: 3400 parts per million.
I

10 DR. LAWROSKI: Is it boric acid?

11 MR. BENEROYA: Boric acid.

12 DR. LAWROSKI: I didn't know how serious it --

'

13 MR. BENEROYA: It is still boric acid. Okay.
*

\,- ,

14 MR. BERLINGER: Gentlemen, I'll be discussing the
,

15 proposed TMI-2 long term cooling plant.The licensee and B&W have1

16 proposed to use natural circulation for long term core cooling
i

17 for decay heat removal. The proposed plan is known as the1

1

18 |;base case summary plan and is shown in my first slide. It
i

19 i should be noted tnat the base case plan involves several
i

20 , preliminary plant maneuvers and plant modifications.

I

21 h (Slide.)
0

22 j The procedure will start at point A, and initially
1

23 :, the system will be degassed by lowering the system pressure to

24[ point A prime; the degassing. procedure from A to A prime is a
mi memor m. inc. ; .

25 maneuver which is ne.eded.to remove noncondensables frem the
o

i 67-293
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pmcc 10 1 primary coolant and also to eliminate any gas bubbles that may i

2|. be trapped in tha control rod mechanisms in the upper part of !

,

l

3| vessel. '

i ,

4' This operation from A to A prime has been completed.
!|

5 A prime pressure was ultimately reached at around 300 psi, so ,

6 it's lower than is shown on this chart. The plant was then ,

7 brought back up to point A and frem point A to point B is a

B| procedure where the reactor coolant system temperature will be
!

9| reduced to approximately 230 degrees. I say approximately.
i

10 , At the present time this procedure is ongoing, and the mode of
i

II operation is to run the A steam generator in a steaming mode,

12 , in which the steam through the main steam line bypasses the

13 turbine.,
:

, -

14 | You do have one reactor coolant pump running. You
i

15 ; are using for pressure and level control normal pressurizer
i

16 operating mode, and this procedure going from A to 3 has
!

17 reached approximately 250 degrees as far as that cool-down is

18 ,! concerned, and at this point I'm not certain how much furtner
I

19 .. towards the 230 degree mark they'll be able to achieve, but
!!

!

20 | this mode is continuing.

21 DR. MATTSON: It's my understanding that the 250
'!

22 i seems to be the natural limitation on this mode of operation.
o

22 1 They estimate that they can get to 230. It looks like L. s

24 going to bottom out at around 250.
.<., 9,oeners. anc.

25 ] MR. SERLINGER: Thank you, Roger. In going from

ii
4 67-294
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mcc 11 I point B to C the plan is to fill the B once through steam

2| generator water solvent. This will be done on a clored cooling:,

i
-

3| secondary system. Also steam generator A will be isolated, and-
1

1
4' by operating on only the B steam generator, plan to reduce the i

(
,

5: reactor coolant system temperature to approximately 100
'

,

6 degrees.

|7 The reduction from 250 to approximately 100 degrees

1

8I is made possible by going to the water solid mode of operation '

9 on the secondary side. During this mode of operation the A

10 ' steam generator, which will be isolated, will have a

II | modification, a major modification made to the A steam

12 ! generator, such that a closed cooling loop type of system will

13 be made available for the A steam generator.Qi
14 In addition this mode of operation is p:.eferable

15 ! because it enables modifications to be made to the A steam
;

16 ' generator and the E steam generator allows the water solid
i

17 operating point to be reached;rather than from a steaming mode,
I

18 it will be more or less from an isolated mode and eliminates
!
!

Mi the potential problem of water hammer.
I

20 | Now, by the time we get to mode point C there will

21 ! have been modifications to both the B steam generatori

!I
22 3 secondarv side, the A steam generator secondary side and, as

i;

23 ,| I'll point out later, there will be some other plant modifica
,

I -

24 , tions which will be complete.
.ra! Rescriers, Inc.

25 At point C this will be the initiating point for going

'
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pmec 12 1 into the natural circulation mode. The reacts coolant system

2h will be approximately 100 degrees. It will be (..Ang normal
|

'

1; reactor coolant system pressure control. A and B steam

|i

4' generators will be operating in a water solid mode on the i

!,

5 secondary side. ',
,

6 The flow on the secondary side from feed pumps will ,

! :

7I be in the three to 5,000 gallons per minute range, at some- |
,

i
8 , where in the vicinity of slightly below 100 degrees .

|

9| fahrenheit. Ir initiating natural circulation mode of
1

10 ' operation the reactor coolant pumps will be tripped. Once,

I

11 | natural circulation has been established, the reactor coolant

12 system will be brought water solid by turning off the heaters
.-

13 in.the pressurizer and allowing the system to be brought solid

14 ||
.

using makeup;wnile operating ir. a water solid mode, the primary

15 system will use a new pressure and volume control system which

16 is being planned for installation, and the system pressure

17 ! will be progressively reduced in steps, slowly maintaining
I

lend #9 18 ; a stable, subcooled margin and operating in the core region.
I

19 :
?

20 |

21 hI
.!

22 :i
i,

'

23 d
o

Ne.<,

erai Rexrters, Inc, q

25 'l

4
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pv 1 In addition, I should point out that the
)

2 modifications that I have mentioned in general are snort-ter,

3 modif ic a tions . For long-term node, tnere is an addit ional,

4 more reliaole modification which is planned which will permit

5 the secondary side steam generators to be operated at-a

6 pressure in excess of the primary systen pre.ssure. This will

7 act to reduce any primary to secondary leakage. This

3 high-pre ssure system will be transf erred into operation when it

9 is available. And it also is a closed cooling loop systen, and

10 it will operate at approxinately 750 psi and provide flow of

11 approximately 5000 3pm.

12 As I have mentioned, in preparation of going into

13 this pref erred mode of operation - " pre ferred" being defined .

, _ ,_
by the base case operating plant - the licensee is performing14

15 several plant modifications. And I will describe the se at this
L.

,

16 point:

17 These modifications involve the short-term 'A steam

13 generator modification and the snort-term 3 steen generator

19 modification, the long-term A and 3 steam generator

20 modifications and modifications to the decay heat re-oval

21 system, pressure control system. And at the present time there

22 is an evaluation in process or in orogress in which tney will

23 be evaluating the potential elimination of the short-tern B

24 steam generator nodification -- and I will explain tnat

25 shortly.

.
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pv 1 It should be noted that these modifications are in
/

2 various stages of design and f acrication and installetion, and

3 that the ultimate configuration that will exist at tne plant

i 4 when natural-circulation mode is initiated will ce dependent on

5 availaoility and on schedules.

6 The licensee has been advised by S&d that these

7 modifications should be completed prior to plant transition to

a natural circulation. But, if necessary, in the event that they

9 hava to go to naturel circulation before they are planning on

10 going to natural circulation, the available systems nave cesa

11 ready, and they are capaole of sustaining natural-circulation

12 operation.

13 4R. MI CH AELSON: Question: Ma ybe I missed it, but

14 would you explain again in the snort tern how you are keeping

15 the overpressure on the primary side?s,.

16 MR. BERLINGER: In the short term?

17 MR. MICHAEL 503: presently, for instance, now are you

18 keeping the overpre ssure?

19 MR. BERLIdGER: The crimary side is maintaining a

20 bubble in the cressurizer.

21 MR. MICHAELSON: Okay. Now, as you go on to the

22 natural circulation, how oc you intend to naintain the

23 overpre ssure ?

24 4R. SERLINGER: .1 hen you go -- cefore you go into

25 natural circulation -- no, af ter you go into natural

.

o
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pv i circulation, you will remove the bubble from the pressurizer
/

2 and run the primary system water-solid.

3 MR. MICHAELSON: The question is, then: How are you

4 keeping an overpressure on the system? Are you going to put a

5 small pump in? Are you using the main charging pumps?

6 MR. BERLINGER: Okay. This is the new pressure and

7 volume control system, which is in design at the present time.

8 I don't know exactly what stage of construction they're in.

9 JR. MATTSON: I don't believe they're in

10 construction. I believe they're in procurement. And the

11 central part of the design was complete several days ago. But

12 it's a nakeup pump with surge tanks on the outlet with the

13 nitrogen overpressure to maintain pressure control.

14 MR. BERLINGER: Right. And the surge tank is really

15 a series of surge tanks, the last one of which has the nitro;ens _

16 buccle on it, nitrogen overpressure.

17 1R. MICHAELSON: Is the systen redundant?

13 DR. MATTSON: I don't remember the answer to that

19 cuestion, Carl, but it's a good question.

20 MR. SERLIdGER: The system has two positive

21 displacement pumps. In that respect, it's redundant. As far

22 as the other flow paths are concerned, it does heck into the

23 normal nakeup system. I will take that back. I t do e s h cok

24 into the normal makeup systen, out through the pressurizer

25 spray. I don't know if it's re dundant; I really don't know.

.

.

.
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pv i DR. CATTON: As I understand it, there are going to
i

2 be two loops on the system, as wellt isn't the re ? And if there

3 are, as I understand it, either one of the loops can have the

4 low flow.

5 DR. MATfSON: Let's stick with the pressure control

6 Just for a minute.
7 Now, the pressure control system is redundant in the

8 active senset that is, there are two pumps available to do it.

9 and they've been originally designed to work in tandem. The

10 isolation valves would open and all tnat good s tuf f . The

11 passive portion of the system, and th's degree to which it's

12 redundant, is, I think, what Carl had aimed at. And I don't

13 remenber the drawings. To the extent ' could say to yous Carl,

14 it was a good question.

15 VR. SERLINGER: de'11 check it through.

16 DR. MATTSON: I think the other coint here was that

17 the two solid secor.dary systems are reduncant, one to the

IS other; and that's true.

19 (Slide.)

20 MR. BERLINGER: dell, let's start over nere. Okay.

21 Depicted on this slide is the short-tern A stear generator

22 modification. This modification will utilize existing

23 condensate and feedwater systems. From the main steam line,

24 from the stean generator, there will be a cypa ss system through

25 the condensor makeup line to the concensor. lhe ovpass line
,

.

3 .

.
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pv i will bypass the turoine. From tne hot well in the condensor.
/

2 it will go through one of three condensate pumps. Now, one

3 pump will be run, and two will be kept in standby. From the e

4 back through the -- I take that back. These are the heat

5 exchangers, I think. Let me regrouc for a second.

6 Okay. From the condensate punp 't will go tnrough
'

7 these pumps, which is a booster pump, and the main feedwater

S pump. The impellers on these two pumps will be locked in place

9 and then backed up through the main feedwater lile for

10 injection via the steen generator.

11 MR. MICHAELSON: Que st ion: Is the main f eedwater

12 pump going to be steandriven, or are you just driving tnrough

13 it?

14 MR. BERLIdGER: The main f eedwater pump will be not
-

'

15 in operation, it will be idle.

15 MR. MI CH AELSON: But you will be running the booster?

17 MR. SERLINGER: The booster will not run, either.
,

13 It's just relying on the condensate pumps.

19 DR. MATTSON: And tney will have emergency power?

20 MR. SERLING1R: That's correct. In the event of loss

21 of of f site power. '.ne condensate pumps will have a cackup

22 diesel power system, which is, I chink, a 2-1/2 egawa tt

23 diesel, which will provide power in tne event of loss of

24 offsite power.

25 On the service water systen, which is used to cool
.

9

98

.-

67-301



R51.10.6 295

pv i the condensor, we're going to be using the normal cooling
/

2 system. But in the event of loss of offsite power, there will

3 be available from a river water source, again, diesel power, an

4 additional source, to take over in the event of loss of off site

5 power.

6 MR. MICHAELSON: On that slide, is the new line you

7 show up at the top of the condensor going to the sprey towers

3 on the condensor? I assume this condensor probably nas a spray

9 tower at the top.

10 4R. SERLINGER: I really don't know the answer to

il that question.

12 DR. MATfSON: I should, because I heard it discussed

13 the other night.

14 The point of the questior. is relative to tne

15 location. The point of delivery is, one, to bypass the
.

16 turbine, and, two, to put it et the point where you know that

17 the condensor can stand the added load of the solid secondary

18 sytem. Tha t's o ee n l ook ed a t , and that's the reason.

19 But where it goes, I just can't remember at tne

20 moment exactly which location it goes to. I heard that

21 discussed the other night.

22 VR . MI CH AELSON: So how mucn elevation water do you

23 have in the condensor?

24 JR. MATTSON: If I could answer that ouestion, I

25 could answer your first one.

.
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pv 1 But it was chosen on the oasis of the elevation being

/
2 an elevation, and they were certain that would not cause any

3 damage to the tubes in the condensor.

4 MR. MICHAELSON: Okay.

5 DR . MATTSON: And there was some discussion of that

6 because one entry point was evidently at a place where they

7 thought there might be cotential for that. Another entry point

3 was at a place where there wasn't cotential f or that. I don't !

1

9 know which two they were talking about, but they chose the ;

la lower one.

Il MR. BERLI:iGER: Any other cuestions up to this coint?

12 (No response.)

13 (Slide.)

14 MR. BERLINGER: This slide depicts the short-tern 3

15 staan generator modification. Un to this point there is a

16 suspicion that the 3 steam generator may be leakingt and,

17 therefore, the licensee and S&d have croposed to use a .

13 closed-cycle cooling system to contain any contaminants that

19 might have leaked into or would continue to leak into the

20 secondary system.

21 This modification will utilize existing closed

22 cooling system neat exchangers and cumps. These are

23 cross-connected from the main steam line upstream of the

24 turb ine into the feedwater line, downstream uo the feedwater

25 cump.

67"303
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pv 1 In the event of loss of offsite power, diesel power,

2 again, is available through the closed cooling pumps. And this
-

3 will be as a backup in case there is a loss of off site power.

'

4 The water in this system will be demineralized water, and a new

5 mixed-bed demineralizer will ce installed.

6 MR . MI CH AELSON: hhere are the pumps and heat

7 exchangers located?

S DR. MATTSON: The basement of the turbine ouilding.

9 MR. BERLINGER: That is right.

10 MR. MICHAELSON: Is that right?

.I l MR. SERLINGER: Yes.

12 DR. MATTSON: This might be a good slide, rather tnen

13 going to the next one, to talk about the point that's in

14 controversy at the moment, not in the sense of antagonistic.

15 but in the sense of planning.x_ ,.
,

16 The closed cooling heat exchangers are 150 degr ee

17 Fahrenheit design. The manufacturer stated that they're good

13 to 200 withcut leaking, but they're nonwelded tubes.

19 MR. SERLI.iGER: Pres eed fitting in the tube sheet.

20 yes. .

21 DR. MATTSON: So, we initially had a concern that

22 that wasn't a high-quality system in the sense of secondary :o

23 tertiary leakage, if you will. About the same time we raised

24 that concern several days ago, tney f ound some heat exchangers

25 and some pumps at the WPPPS site , same place they got tne

*
.
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PV I filters, which are good enough for the inog-term modification

2 which he's about to describe.

3 So, the question is now whether you can actually

4 achieve the long-term raedification of the secondary side steam

5 generator 8 at the same time you could have achieved the

6 short-term modification and at the same time get a better heat

7 exchanger and better pumps. The y're good f or 750 pounds. The

3 next one is much better.

9 MR. BERLINGER: Let me point out, R og e r , tnat one of

10 the reasons they're able to get this equipment more readily

11 available, as coposed to the short-term modific ation, is that

12 this system could be stid-mounted, and it is very much similar

13 to the skid-mounted system that's being develoced for the decay

14 heat removal system.

s . 15 DR. MATTSON: That's another alternative also. The

16 point ceing that the critical path in the construction of this

17 modification is the welding of piping, not the placement and

13 the installation of the heat exchanger at the pump. So it's

19 quite likely they'll make a decision to do the long term and do

20 it in the same tine frame that tney were originally going to do

21 the short term. That isn't on the critical path yet, as we

22 say. It could take a little time. I would expect it in the
.

23 next day or so.

24 Sut the piping layout, the piping procurement, the

25 p ip ing installation is proceeding on the assumption if you put

67-365
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pv i it in the same place it requires the same piping. The pump and ,

2 the heat exchanger have actually ceen procured and were

3 supposed to arrive at the site Wednesday.

4 MR. MICHAELSON: Mould you care to comment a little

5 bit now on what would happen if you, for instance, had a tuce

6 rupture in the steam generator in this situation?

7 DR. MATTSON: That's w.sy it's attractive to go tc the

a h.igh pressure, because then the leakage would be inward instead

9 of outwardi and tne design that they're proposing is an

10 alternate to the short term. It's a pre f erable design, there's

.11 no question about it.

12 MR. MICHAELSON: But aoparently, you can't go to high

13 pressure with these heat exchangers and pumps.

14 DR. MATTSON: These particular heat excnangers, no.

'- 15 With the long-term modifications to both A and B, you can go to

16 high pre ssure, and that was expected to take on the order of

17 four to five days until this novel concept dawned on people

la about Friday of last week.

19 MR. MICHAELSON: This is a short-term question.

20 DR. MATTSON: Well, A steam generator is a pretty

21 good steam generator, the way it looks. S may not be as bad as

22 we originally thought. It was in operation for three months.

23 And A looks like it's holding up pretty good at this point.

24 There's no sign that there's increasing leakage there.

25 I think it's more of a plant contamination problem

I''
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pv i than an offsite-dose problem. If you make calculations, what

/

2 if you start to get leakage and what if you went to the B steam

3 generator in its current status for steaming, the signs are

4 pretty positive. It looks like, as far as onsite is concerned,

5 that it's not a proolem. It would be a problem onsite in the
..

6 sense of contamination at some low level, certainly, of the

7 turbine building and the condensor. It could, you know, just

S exacercate the eventual cleanup proolem. We're trying hard to

9 avoid that.

10 (Slide.)

11 MR. SERLIliGER: I would like to point out that, as

12 noted on a previous slide and on this one, provision is being

13 made to hook up the long-term cooling system, which will be a

14 h.igh-pressure system. And that system will look something like

15 this.s_-
,

16 (Slide.)

17 Again, you come into the system as shown on the

18 previous slide. You go through two new heat exchangers, which

19 are welded heat exchangers1 they're high pressure. There will

20 be para llel trains. They will be cross-co nnected, as no ted

21 here. The encircled items would not be required if only one

22 steam generator is required for cooldown.

23 DR. MATTSOF That was the point we were just talking

24 about a minute ago. I.think we're about to come together on a

25 conclusion that the two steam generators, solid, are redundant

'

.
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pv I of one anothert hence there is no need to make the secondary
/

2 cooling system here redundant. So, the box would be removed in

3 the sense that it's not needed f or long-term cooling, and in

4 the sense that it cuts down the. construction process to get

5 this whole thing finished by quite a lot.

6 MR. ETHERINGTON2 Would it be co nnected alternatively

7 to both steam generators?

8 MR. BERLINGER: Yes. This system would be hooked up

9 to both A and B steam generator.

10 DR. MATTSON2 One such system for each of A and B.

JI What I was talking about a few _ minutes ago is that

12 that one such system .for B is in the air on its way to the site

13 now. It will probably be installed first on B, rather than

14 short ter.m. If the schedules and the constructors and the

( , people who have to worry about getting construction people in15

16 there and what have you can agree that the two, in fact, can be

17 delivered on the same time frame. There is a need to get on

end#10 18 with the secondary cooling system, and time is of the essence.

19

20 .

21

22

23

24

25 .

.

.
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1 MR. BERLINGER: Okay. As ? mentioned earlier, the I

2: decay heat removal system is also going through modification.

2 This is being done in two stages, with a third stage to follow.
I

4' The first two stages are ongoing simultaneously. They consist |
!
.

5 of taking a look at the decay heat removal system that exists

6 in the plant, running pre. operational tests, and if any leakage
,

i

7 |, is determined to exist, to seal the heat as best as can be done..
i

| 1

8' And if that means welding flanges together, that's the way it'll;
9 be done.

,

10 ' In addition, pump vibration monitoring instrumentation
11 is going to be installed. And at the present time, there isi

. >

12 ; an evaluation ongoing of both the valve and pump seals to
'

13 determine their radiation resistance.,

\- .
i

14 There is also a new decay heat removal system which

15 j is being designed and installed. This systa., will tie into the
i

16 DHR Frop line and the two cold-leg injection lines . It will
i

17 usa skid-mounted pumps and coolers, whict will be mounted

18 outside the auxiliary building at ground level.
I

19 ' The secondary side of the new decay heat removal
i
I

20 system will be a closed cooling system. The new heat exchz.ngers
i

21 (, and pumps will be connected to new decay heat service water
0

22,; cooler systems, which are in turn connected through to the
'

23 ' tertiary ultimate heat sink, which would be river water, which
I

24 , is river water coolin'g heat exchangers .,

'

.eral F. socf fers. Irsc. 3,

25 j In addition, there is what I call a long-term decay
t

; G7-309
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I

1 heat removal modification, phich is really part of the cleanup

2 | system which is being developed at site, and this is going to |

l

31 be mounted somewhat underground alongside the auxiliary building
'

i
|

4' foundation. As I mentioned, it's primarily for decontamination ,
i

e

5 purposes later on.
:

6 DR. CARBON: Let me interrupt just a moment and

7 remind the staff and guests that if you have cars parked in
4

'

8 this building, they have to be removed from the garage by
,

9| 7:00 p.m. or I think you don't get them back until tomorrow.

I

10 Is that correct?

11 (Laughte r . )

12 DR. CARBCN: If you do have them in this building,

13 get them out by 7:00 o' clock. Go ahead.

14 MR. BERLINGER: bThat's assuming the meeting ends

15 before tomorrow morning.

16 DR. CARBON: Which it may or may not,
i

17 ; MR. BERLINGER: I'm finisned with this portion of my

la presentation.

19 j MR. MICHAELSON: I thought that was the case.

20 In considering the present DHR system, that type 01

21 [ pump that is normally used in this system uses centrifugal
||

22 ] separators for seal-water cooling, very often, at least. In

:|

23 j this particulas plant, are they using the so-called cyclone
i

24 separators for ceal-water cooling off the discharge pump 3?
me nexrmi inc.

25 .1 _Let me just say, you may not know. The only poin
!

G7-310
,
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1 here: that those cyclone separators have throat diameters off ,

2 about an eighth of an inch and they' re very easily clogged

i

3 with particles circulating in the system, and you want to be

1
4 real careful, because if you use the cyclone separator the seals,

t

5 go very fast. |

i

6 DR. MATTSON: Carl, are you referring to the
;

! ,

7' Westinghouse?

f8 MR. MICHAELSON: I'm referring to the present DHR
i

9 system already installed in the plant, which I understand they

to ' may consider using.

11 t DR. MNTTSON: Westinghouse is putting in an identical
i

12 system which uses skid equipment.
i

13 MR. MICHAELSON: I might add that the Westingnouse
\s-

'

4 system is also using centrifugal separators.

15 DR. MATTSON: They're not Westinghouse pumps; they're
3

|

16 I B&W pumps. Let me turn to the B&W people.
I

17 Jim, do you know the specifics of the design?

!
18 MR. TAYLOR: They have centrifugal separators .

19 ; MR. MICEAELSON: Yes , but you 've got to be careful.
|

20 | You can't put it in that little bypass circuit for the seal
|

21 ! coolant, because you'll clog up the filters in a hurry, unless

!j ou put a very large one somehow in such a very small circuit.y;;

!!
123 q It's a very small bypass flow, about a gallon a minute, more or

24 less, and it clogs. very easily because o f the very small throat
. .

erai a.aerem. inc.1
3j in the centrifugal separator.

1

't

j G7-311
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|
1 DR. MATTSON: I understand your point, Carl. The |f

2 preferred mode of operation doesn't involve this decay heat |

3 removal system. This is sort of a tertiary backup, if you
I

,

!

4' will. Several steam generators, plus the ability to inject |

|
5 high-pressure coolant. In the preferred mode of operation of -

|

6; this system, you'd be drawing from the hot leg of the reactor,
i .

t

7 and chances are pretty good, I think, that you wouldn't be
>

8| drawing crud at that location, especially since, from the

)
9 ! samples that have been takan, you don't find crud. So the

!

10 ' chances are pretty good that, operating with the decay heat

11 removal system, drawing from the hot leg where it normally

12 ' operates, the system would work.

-

13 I think it might be more of a concern if you were

14 drawing from the sump.

15 MR. MICHAELSON: Generally, I think that the systems

16 draw off the bottom of the hot leg. I don't know in this
i

17 : particular case. If it does, you've already got a beautiful
I
L

la j crud trap that might be full of crud before you ever get started.
I
i

19 i So just a precaution. If you're going to go that way,

20 , keep it in mind.
I

21 DR. MATTSON: It's been in mind for a couple of weeks.

22 MR. BERLINGER: At this point, I'd like to give you an
:

123 :; idea of the ongoing sta#f review of the proposed natural circu-
, .

a .

24 , lation mode of operation. We are reviewing presently informa-
efal E#3Crrett. Inc. ,e

251 tion which has been trovided bv S&W. We have been in contact
:

I

G7-312'
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1 more or less constantly with the licensee. We have people at j

'

2 [lthe national labs who are performing calculations for us, as
!

-

3 well as consultants.
I .

l4 The situation, as you are wall aware, is a rapidly |
!

5 developing and changing situation from the standpoint of which ;

6; configurationwe'regoingtoendupinwhenwedogotonatural{
\

7 circulation. The NRC has identified issues in the proposed

plans and these will be required to be resolved before we go
8| !

9 ! into natural circulation.
'

10 ' DR. OKRENT: Unless you lose your pumps.

11 MR. BERLINGER: That is correct.
i

12 ! CR. MATTSON: The issues have to do with some nuance
4

13 and a difference between emergency procedures going into.

(-
14 ! natural circulation and let's call them ,more conservative

15 procedures for going in intentionally, and things have to do

16 | with what are the proper indicators that natural circulation
|

17! has been achieved and you stay with natural circulation, as
!
I

18 opposed to trying to return to the present mode.
!

I

19 | MR. BERLINGER: At the present time, we are preparing
!
i

20 ; a report. The report will include these general topics: The

21 description of the core will be characterised; an evaluation
|

22 c' core flow resistance on the basis of both in-house and

a

23 j out-of-house calculations; an evaluation of natural circulation

24 ( with one or two steam generators in operation, with either of
er.i m.,eners. inc. j

25 , them both solid or both steaming. Core coolability will be

f

G7-313
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- I

discussed in the natural circulation mode. Effects of buboles -

j
/ I

2|
n core ecoling and natural circulation operation; review of

i

3 base case summary plans, as I have described here. T.".ts is |
~

|

4| being reviewed in great. detail, not only in Bethesda, but also

i

at the site. |5

In addition, it will be an evaluation of alternatives
6

I
and contingency plans. As an example of alternatives, looking {i

7
,

at the use of the A generator steaming with the B isolated;a.
1

9||
the B solid, A isolated; A and B both steaming; and other

combinations similar to that,
10

i

I

11 We're also looking at contingency plans from the

point of view of what-if's, that type of question: What if we -

12

I lost the pressuri::er level or we lost off-site power, or weg
\~

y lost natural circulation cooling once it had been established?

15 | We're looking at fall-back positions as to whether or not the

licensee or B&W has considered all alternatives, and we are
16

trying to understand how they've made their recommendations and37 i

make sure they've considered what we feel is an all-inclusive
18

i

19 potential problem.

We also will address in tha safety evaluation the20

acceptance criteria for establishing natural circulation, the
21

i
i!! control of primary system pressure and level, and water chemistry,3 .,

the potential for boron dilution and recriticality, and radio-
23

2.1 logical consequences such as leakage , off-gas and others o f

.<c n aere.... inc. I
that nature.73

a
.

|
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1 Any questions? j

t

2 DR. CARBON: Dave? |
'

1

3 ')R. OKRENT : How many curies are in the containment
I ,

!

4 atmosphere now, approximately? ,

i

5 MR. BERLINGER: If anyone here ha. that number, it f
'6; would be Mr. Beneroya. The number of curies in the contain-
,

| !

7 ment?
|
1

f,g DR. OKRENT: About,

9 I DR. MATTSON: A lct .'

I
10 ' (Laughter.)

11 DR. MATTSON: We 'll get the answer, Dr. Okrent. I'm

12 sorry. '

i

13 DR. OKRENT: A lot is sufficient. 8

\s ' ,

14 Now, you've been thinking about different ways of '

15 , keeping the core cool over the long term, which you properly
|
3

16 should. And obviously you're very interested in keeping this
i

17 I radioactivity in this containment. And, if I understand cor-
1

18 rectly, you're maintaining the negative pressure valve and
I

|
19 , so forth.

1

20 ' Have you developed anomalous possible situations
,

i

21 that night require you to change what you're currently doing

|!

22 ,, with regard to the containment? Have you tried to anticipate
f, *

23 ;j what events , if any, would. lead you to some changed mode of
n

24 l doing what you' re. currently doing with the containment and so
ar., n.acreers. inc. <

,

25 j forth and so on? 'I'

G7-315
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1 DR. MATTSON: Carl, I think I'd like to answer the j

i

2j question. |
! 5

3, MR. BERLINGER: I defer. !

,

I

4 DR. MATTSCN: The: question of whether steps ought to |
i

|
S. be taken to alter the configuration of cne containment is one '

I !

6 ! that's been in the back of people's minds since early af ter |
1

-

|

7 the initial accident. It's our judgment at this time -- and
;

al we've looked at some ways of doing that, prima ily at Sandia !
I !
! Lcboratories -- it's our judgment that we have time available

9| '

10 1 today, given indicators that we could watch for or are watching

11 for, that if the multiple ways now available to cool this core

12 for long-term should somehow become unavailable, we still have
t

,

~ ^
13 time to consider such modifications. And it's our judgment

'''

la that, although the probability of a core melt in this plant

15 i which has seen this accident is higher than in a new plant, a

16 healthy plant that hasn't seen nhis c.ccident, the consequences
I

17 1 of such a core melt, given the amount of decay that has occurred
!
I in the core, are limited. They cannot be as extreme as they18

19 ; could be for core melts in a different plant starting from some

20 other initiating event.

21 } Furthermore, it's our judgment that the core melt
1

22 $ process itself would take on the order of days, and that the
I

I

1

23 q potential for hurting the containment would be something that
.

241 would take several days. So, given the amount of time that
m.aexam.inc.;

25 we're convinced we have available, using the backup cooling

q G7-316
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I systems to natural circulation -- first of all, we 're convinced ;
I

2 j: natural circulation is going to work. T.e're convinced we've I

!

!3' got margin. But in the event we didn't,, there are backups to
I

!i

4' that. There's high-pressure injection, borated water, storage i

!

S tanks. There's low-pressure injection from the same point. -

|

6; There's high-pressure recirculation, piggybacking off the decay
i

7' heat removal systen. There's low-pressure recirculation from
|

8: the decay heat removal system. |
! l

9 1 There will be available, within a very few more days,
I

'

|

10 three trains of decay heat removal systens. You only need one

11 at a time.

I

12 ' So that, in the very unlikely event that there would

13 appear negative indicators, at this point in time we believe
'

14 , the e is still time to take steps, if warranted, to modify the
,

i

15 | containment.
I

16 | DR. OKRENT: Actually, you're answering a different

l!
17 ! question. But nevertheless, I think your answer is reassuring

!

18 | with regard to the question you answered, that you think you
|

19 'j have time in that regard ,
il

20 ,' But I was wondering in regard to the activity that's

21 : already there, you' ve tried to think through whether there are
1
o

22 a. any situations that could change what is now a very favorable;

23 situation where you have inflow, if I understand correctly, and

24 negative pressure, just to assure yourself that some modified
e,ai a.xrms me.

25 , situation couldn 't aris9,o3'1g7 whatever it is, I don't know,#

Gi J
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I

1 an electrical short or the combination of electrical short with j
! i

2 comething else, or whatever. So that you have given it the |

3' same kind of thorough thinking that I'm hearing is being given
'

I
-

| |

4 to different modes of removing decay heat.4

i

I

5 MR. BERLINGER: I think it was mentioned earlier

6 this afternoon at the site, we do have a team of NRR NRC '

1
'

7 people who are removing emergency procedures and contingency

8 plans. These are being very thoroughly developed to handle |
t

j

!

9 |
potential failures that might occur at the facility which

10 : would degrade the present operating mode.

11 Included in these are alternatives to getting the

12 plant to a safe shutdown condition, cold shutdown,

13 DR. MATTSON: Carl, I think maybe if I missed them

N~ ~ ,

14 ' question, you just missed the question, too. The question is,

15 ' what if you lose the containment penetration seal or something

16 like that.

I

;7 , Two things I know have gone on. If you've got sug-
!

Ig | gestions, maybe there are more that could go on. But two that

19 I know of is that the question of the potential for shorts in

'

20 electrical penetrations, leading then to a failure of the
i

21 electrical penetration, hence a breaching of containment --

fl

22 h that's been examined, was examined days ago. And with the
o
'$

23 ' equipment that's operating and with the qualifications and

I21 penetrations that are there, it doesn't look like a problem.
tral A fDCittf t, INC. I s

25 , *here was also n question over a week ago as to the

i
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1 status of the containment isolation signals: Were bypasses

}

2 ||: placed on any of those containment isolation signals? Were

! i

3i any of the valves that didn't need to be armed in fact armed, i

1
-

,
'

I

4| so that they could be opened inadvertently? A very thorough

I !

S' review was conducted of all containment penetrations, one here i

'
6| in Bethesda, one at the site, one by the licensee at the site,

i

!

7| and an independent one b. the NRC at the site. And I believe ;

! *

'

aj the industry advisory group even got a set of drawings and
I !

9 went through that themselves. It was a couple days of hurried

I

10 ' activity on that some time ago.

11 | That also was verified as being in an okay condition,

!
12 a credit to the operator. They had already considered it taken

13 care of.

N-w ,

14 A third thing that has gone on in this general area

15 , is that the licensee has been urging the installation of a

16 method of measuring the water level in the sump, for several
i

^
17 reasons. One, to get a better fix on the location of that

!

18 water level relative to the instruments, the idea being that if

19 ; it's very close, it might be possible to drain off a small

i

20 j amount of it and store it in tankage that's now being installed,

t

21 | tankage that's still available, and remova that source of

22 q instrumentation failure, if it is one.
.

23 Another thought being to get these high-level licuid

0
24 wastes inside of containment under control soon, and an idea

erai a. x n m .inc. ', .

25 I of what oreciselv the level., is is a first step to doing that.
,

I
I

i

f

"
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1 There are some difficulties with proceeding with
,

|2 those things. One difficulty is that to take such a measure-
t '

3{ ment, you have to open a valve inside containment. If you open
e

! !

4- a valve, then you have to answer the question, are you sure i

!
5i you can close it. That's being very carefully reviewed, with ;

6 some backup pr] visions for backflush and that kind of thing.

7 Other than those three, I don't believe that --
;
;

8 nothing, to my knowledge, more has gone on for the event in {
,

9| which you lose the containment, which has performed magnifi-
|

10 , cently in this event, other than the isolation difficulty early
!

e-11 il l in the event.
!

12 !

!

..

'
,

14 i

15 |

16

|I

17 |!
.

18

f

19 li
|

20 I
i

|

21 !,

9
22 a

*1

1
22 1 -

|

24 *

.ef a* Reactfees. Inc. ,

25 !
t
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1 We know that the leakage from containment -- none can be found.

. 2 There was some worry earlier but it turned out to be water that,, ,7 .)
i

E u'/ 3 I spilled over from the AuxBuilding, upper Aux Building. Thei
I '

|4| galleries are dry and there's no source of leakage that I know i

|
5 of.

6 DR. LANROSKI: A a you going to be obliged to remove

7 the filters, the charcoal filters?
I
,

8 DR. MATTSON: Everybody's gotten a little out of his

9 league today at one time or another. I'm afraid that's a

|
10 I question I can't answer, Steve. That's not ml Jield. I don't

i

11 know if we've got people here who can. |

12 DR. LAWROSKI: Have you thought about removing cryo-
.

genically the charcoal for the noble gases?13
-

-_ , ,

14 DR.MATTSON: It's a good question. I can't answer it. !

15 It's something that ought to be factored in. I do know that at
;

16 additional management structure for waste management, as we movei

17 now from the more urgent times to looking forward to the long-

term cleanup of' hF2 a new management structure was supposed to;18

19 i have been in place there today with just that kind of focus. So
|

20 l perhaps those kinds of ideas are best handled there. I'll see
i

21 that yours is factored in.

22 MR. ETHERINGTON: Roger, how soon will it be before
|

23 |you can stop cooling altogether and just let it sit?
,

i

-
.

24 . DR. MAT * SON: Thre are varying estimates. Certainly,
3eral Reoorters, Inc.

25 such a time does occur and 60 to 100 days, depending on who you
t

! G7-321
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I talk to and his state of optimism. Stop cooling in the sense

that it's just a swi= ming pool. !2

I3 MR. ETHERINGTON: Just letting it go through the '
.

!

\ 4 insulation in the building.
I
i

5 DR. MATTSON: That time is shorter if you conceive |
6 of flooding the containment which is also a backup in some of

7 these far out scenarios - flooding at least to a certain level. |
8| MR. ETHERINGTON: Can it stand the pressure?

9 DR. MATTSON: That'sbeinglookedatbypeoplewhoare|
10 I proponents of that particular scenario for the long term, if

11 '

you got into difficulty. I

12 DR. CARBON: Are there other questions?
I

13 (No response.).

% - . I
,

I# DR. CARBON: "fe thank you.
_.-

15 (Brief recess.)
i

16 (Executive Session.)
I7 D R. CARBON: Let's continue in Executive Session at

18 this time.
.

19
Open executive session.

20 I think perhaps the best thing we can do at the moment

21 is to try and lay some plans for the remainder of our meeting.
,

I
22 And the logical, I guess, obvious question that comes up is, Do

1
23 i we want to prepare a letter at thi.9 meeting, and if so, what

!
'

.

24 general topics do we want to put in-it. Ne, of course, did1

eral Reoorters, Inc. ,

25 j write a lett.er I guess about a week ago -- 10 days ago --and we

b

!,! G7-322
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1
will meeting again three weeks from now. I'd like to get ex-

2 ||
| pressions of opinion from you as to whether we should prepare

el
~

_

a letter tomorrow morning specifically.!

4
DR. PLESSET: We are having a subcommittee meeting

5
next week, is that correct?

6
DR. CARBON: Yes. The current plans that have beenj

7
laid out with respect to continued activities in this general

8
vien are,of course, our meeting today and tomorrow. Then we

9
have a subecmmittee set up which will meet a week from today and,,

I i

10 '
a week from tomorrow -- a two day meeting. Depending on whether|

11 i
'we get airline reservations, maybe no one will be there

12
I'll go back and say that we're trying to set up a

' '~
13

meeting here in Washington a week from today and a week from
'

14 |
tomorrow with the subcommittee of Mssrs. Okrent, Plesset, Siess,

15
Mark, Michaelson, and myself. Mr. Michaelson is a consultant

i

H !

i and the intention is that this will be a discussion session. We i

._y;donotplanan1 :

,b| presentations by any group, but rather a discus ;
.

18 h
! sien of the implication of what's been going on -- the inter- !
.

19 4 i

" mediate and longer term -kinds of things. That's in answer to

20 i
Dr. Plesset's question.

'l
D Part of the purpose of that meeting a week from today !^

,, d. ,

" ]l
will be to lay out longer term plans to serve as sort of a

i

23 ;! screening steering committee, make plans to bring to the full
'

!
'

24 !
'

Comittee for activities Continuing on cown the road.eral Reoorters, Inc.

25 :
MR. FRALEY: You mentioned that is going to be here

c
e

11
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I in Washington: We armounced it originally in Los Angelos but

lwe'retryingtochangeittoWashington
I

i!*
i DR. CARBON: At the moment, I think no one has --
i

#
DR. SIESS: If you can get to Denver, you can get to

5 Los Angeles.

6 DR. OKRENT: I have no trouble getting to Los Angelos.

7 (Laughter.)
|

8 DR. PLESSET: If nobody else is going to say a word,
f

9 I would say that at the moment t think the letter that we |
1 i

10 ' ;
already sent to the commissioners seems better and better, at

,

.

11 '

least to me, as time goes on. I don't know whether we should

2' 'really try to write another letter at this time or wait until
,.

13
after the next subcommitte meeting, to see what the full commit-

x_ i,

I#
tee would like to do on the basis of tha*

;

IS '
However, I would defer to more knowledgable people; '

'e|ithat was my view. I like that letter now very much -- better i

- |!|
l' and better.

I

18
(Laughter.)

,

'. ? i

DR. CARBON: Dave?q
i

'O ; DR. OKRENT: I'm not sure whether I know how to answeri
'

| |
'l l

'
'

]your question without having some discussion about things like i

,, t i

''1the following: Are there specific measures related to the B&W '

1 i

'3 i] plants that the commissioners would like to have comments on?'

.1
-

21 l
If we can decide that there are none of these that would need toer. n.co,mt inc. ;

9 4 .|
''?-- one possible inclusion if we would decide that there are some

o
il
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I -- might lead the other way, as an example.

2| DR. SIESS: Can you: remind me what the staff was sup-"

|

3' posed to have a position on, by midnight tomorrow night?;

I
4^ Darrel Eisenhut was going to have something done by

5 midnight tomorrow night.

6f MR. FRALEY: I thought he said the rest of the answers
|

7 went in by midnight tomorrow. Wasn't that it, to the remaining

8 questions that I&E posed?

9f DR. MATTSON: Yes. And then I think they said that ;
l i

10 the review would be complete by Friday.
[

l
'

11 i DR. CARBON: I think in answer to Chet's question, a I
; ,

;

I2Lweek ago Darrel had indicated that the responses to 0509A were

13 !due in last Thursday or thereabouts. And by tomorrow night, .

G 0 I

I4 | midnight of the 17th, you pretty much have your position on
! :

15 |things that you're recommending in response to the words that

M came in.

. _ H.
'

; DR. fiATTSON: So Mr. Vargo's presentation this morning,
.. .

I3 represents somewhat of a slip from what fir. Eisenhut estimated.
t

I?! ''

,I would hope the summary you heard this morning would suffice

20 | for the general nature of what we're receiving so that we can
! |

21 keep pushing to get the thing done by Friday, or sooner if that's
,, h i

" a passible.
U

i i

23 | DR. SIESS: Well, the point is that one thing this !
I

24 '
,: committee does is to give the commission advise relating to

seras Reoorters. Inc. j

. positions the staff has taken. We also give them advise where
t

1 G7-825 '
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I the staff has not yet taken positions. But it appears that the

2 | staff will have no formal or new position regarding other B&W
I

3| Plants or other PWRs, other than what has been put out in the

# I&E Bulletins so far.

5 ~

But we have seen I&E Bulletins related to other PWRs

6 since last week. And the staff has no formal position yet on

7 the procedures for going to natural circulation other than the

8 earlier things we've heard. It's still under review.

9 DR. MATTSON: Which natural circulation -- the one at

10 ' Three Mile?
,

.- - ... . . . - - . - - . ..- -. .

< ' ! DR. SIESS: At tree Mile. I think the t:c inmediate questicns t

'-
| - - - - - . - - - . . . . . . _ . . . . . _ _ . . . ..

" are operation of other plants, and what's being dcne at tree Mile. We've
- - - - - - . _ . . _ . _ _ _ . . . _ _ . _ . . _ . . . _ . _ . . . . _. ..

_

13 heard all you know acout that and *.at pu plan to do?
C. |iI# DR. MATTSON: Right.

15 ' DR. SIESS: And you're still reviewing and approving? I
,

'6 1'

DR. MATTSON: Yes, sir. -
.

,i .

..,

DR. CARBON: Dave?'
,

I3
i DR. OiRENT: One of the items in IE Bulletin 79-05A .

"

I
'

w"!related to the review of any transients similar to the
I

20 | Davis-Besse event. Any others which contain similar elements --

|!

21 I guess that's what's called Item 2. |
, ,

'2 !| I must confess I had thought that sometime during
'

'
,

0 1,3 ;! today either from the staff or from B&W, we might have had some-

1
24

eral Reoorters. Inc.4 detailed discussion as to what the input * of these events was,
'S* and so forth. Not that the time wasn't spent very interestingly

1

*.*

1 67 326 -
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1 but somehow we didn't get to that area. It's, I guess, not

2 | inconceivable to me that we might still hear from one or both
|

3' of those groups before tomorrow noon,in this area, that might
I

I

4'
_

or might not provide a basis for some committee thinking. So
i

5 there's, at least to me, an example of one of the things that

6 we didn' t do, 'and there night be others of this sort that at

7 least we might reflect on.

8 DR. SIESS: Could we ask the staff to what extent they

9 reviewed the utilities' submittals on that item?
!

10 DR. MATTSON: I think Mr. Vargo summarized that this

11 morning, saying that he didn't think that the staff was going !

g { f 12 to find in the 05A responses, any startling type transients

13 that they weren't already aware of and in the process of evalu-'

\ -
--

14 ating under the program that Mr. Tedesco~is responsible for. I |
i

15 thought he indicated this morning that he is not at a point yeti

I .

16 ' where he can draw conclusions from looking at those transients. i

i

17 Clearly he would be at a point by the end of the month :
I

18 to report. It might be, that meeting with him again tomorrow

19 1 might be counterproductive to generating that information. It '

I

20 | might also be a few days down the road. It wouldn't be counter ,

i
21 productive in the sense that after he's had a chance to look at

.

22 y it a little more and his people have, it would be a good oppor-
I i

23 tunity to have an exchange with this committee or some subcommit-
,

24 h tee and let him say what he's learning and what his thoughts are,
=w 9.conm. inc. ]

25 :| so that you can have input to that process before it's finished.
.

g
,.

, 1
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1
I'm certainly not reluctant to do that. I think if

2
we bring him down here again tomorrow morning, he's not going to

I

3'
i be in a position to say anything much different than he said

4
this morning on the same subject.

'
DR. PLESSET: We didn't have a meeting scheduled with

6
the commissioners tomorrew?

7
DR. CARBON: Yes, we do -- unless it's impossible for

,

8
us to get together at the agreed upon time. But yes, we have a

9
meeting scheduled. ,''

i

10 1
DR. SHENION: What time is it scheduled for? ;

11 I

DR. CARBON: The end of the af ternoon. We had had it |
12

I scheduled for 2:30 to 3:30. They wanted to postpone it until

13~ ' '^% 3:30 to 4:30, and that won't work for us. Currently, we're try ;
\m- 14 I

ing to see if it can be 3 to 4. j
15

DR. OKRENT: Well, if I can pursue it a little bit, {

Dr. Mattson, there was this memorandum dated February 28th from
i

17
Mosley to Thompson, concerning notification of licensing boards ,

18
which referred to an event where pressuri=ing levels went off

19 ]
j scale and thus and so, forty comments by J.S. Creswell and
!

20
i Streeter. I don't think we've ever had the opportunity of '

i !

211 :

;getting comments from the staff about this and whether it bares !q
'

22 !
the general question of behavior of these reactors in transients.

23 ) DR. MATTSON: That's what I'm saying. That's whatj,
24

Tedesco is doing, and that's what his report is going to be., y ,,, ,,, ,,,, ,,
I

' 's 25 To the extent,he could summarize, it today and answer your ques-
i;-

i!
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I tions, he did. The particular memo you referred to had several

2 features in it.

3 One had to do with the level indicator, which is some ,
i

4' thing that Steve Hanauer addressed this afternoon. I think we

5 do know much more about that subject today than we did at the
'

I
6 time of the Board notification. There are other elements in that

7 memorandum dealing with the transient behavior for the B&W

|
8 reactor, which are being studied in a way that Tedesco described'

!
9 this morning.

10 ' I guess I don't understand your point.
|

" DR. OKRENT: I guess -- I had assumed that there hadi

t
12 been staff review of this transient, and actually the previous

13 ~one.
i( l

Id DR. MATTSON: Staff review of the Davis-Besse tran-

15 sient? Yes there was, and I believe a report to the committee.

6 DR. OKRENT: That may be, but in fact I can't recall.

I7 DR. SIESS: We were concerned about how hot it got in

18 the pressuri::er.

19 | DR. MATTSON: That was a year ago or more. It sticks
.

20 | in my mind as about that time frame.

||
21 DR. OKRENT: While I was away -- I'm probably asking'

22 |about something that everyone else is familiar with
.I i

23 '
DR. MATTSON: Is what you're looking for is a review

24. of the Davis-Besse transient, as to what happened, and what was.

eral Reconers, Inc. j,

25 *

looked at, and why it was safe to go on after that transient?
,

s!
-
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I That was done.

2 A review of the Davis-Besse transient, in light of the
!

3
; Three Mile Island event isn't complete. That's what Tedesco is ,

4 doing now in the course of looking at all those other transients c

5 in light of the Three Mile Island event. That isn't done yet.

6 DR. OKRENT: Okay.

7 DR. MATTSON: If it's the former, we can certainly

8 get you a copy of it. And the latter, what I said earlier

9 applies. |
i

10 | DR. CARBON: Does that finish your comment, Dave?

11 I

DR. OKRENT: For the moment.

12 MR. CASE: I think it's fair to say you know every-

I3 thing we know, and that you know everything we're doing. Unless
(_ _ l

14 Iwe work some more, we can't tell you. ,

t

15
MR. ETHERINGTON: Could I ask, is the pressuriser '

.

6
spray designed to take care of the rate of rise that we infer

from the measurements taken up at the pressurizer level?

18 DR. MATTSON: Let's see, is the pressuri=er spray --

19 | MR. ETHERINGTON: As the level rises, there's ne%hatic
i.

| compression of the steam and the steam will go on to superheat, |
I

21 iexcept the spray is supposed to cool it. Is the spray able to
d

22 h
ltake care of that rate? {
,l i

'31 i

j DR. MATTSON: I don't know the answer to that question,
*

d

but that would be sort o,f_a normdl thing for the spray capability.
m.ia. con,,,.i

'

25
MR. ETHERINGTON: Was the rate of rise observed

I i

1

'
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1
greater than the design rate?

DR. MATTSON: I don't know, Mr. Etherington.

3
| MR. MAC liIIIAN: What was the accident that was invol ,

# ved here, Harold?

MR. ETHERINGTON: That will cause an increase in the

0 steam temperature.

7 MR. MAC MIIIAN: Right.

8 MR. ETHERINGTON: Does the pressuri::er spray take care

9 of the rate that you observed, the rate and the magnitude.

10 i
MR. MAC fiIIIAN: In the early phases of the transient,

,

11 I

there's a rapid rise in pressure. '

12
liR. ETHERINGTON: Rapid and big-wise.

~ 13
!!R. MAC MIIIAN: It's not'comoetent to handle that.( ,

-
i

'
14 I

That's why the electromagnetic relief valve was opened. Even

15
with the electromagnetic relief valve open, the pressure con- ',

16
'

tinued to rise until the reactor scrammed -- the reactor shut :

17 down. That turned the pressure off and brought it back down.
;

18
The spray is not capable of handling that rapid an increase in

19 | '

; pressure.
i

MR. ETHERINGTON: But the electromagnetic valve is '

I

21
capable of limiting the temperature rise. Obviously,it is.

I22
MR. MAC liILLAN: In this transient, the relief valve

I
23 | opened. But with the reactor still running, it could not turn

24
.around the pressure,and the pressure did not turn around until

. -- erst Reoorters, Inc. ,

after the reactor scrammed. Ehen in a combination of a
l
i
:t
"
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1

scramming reactor and with an electromagnetic valve open, it

2|turnedthepressurearound,andthecodesafetyvalvesdidnot
,

3!
I relieve this.
l4

g ,u na. Erazarncron: Thank you.

$

6

7

8

9' i

!

10 ' i
i

11 |

12

,a -

(.
u I

!,

15 i

,

16 |

17 '

.

18

19 |

20

| .

21 |
|

22 ,
I

!

23 h
n

-
-

24 ,

eras Reoorters. Inc. f

25 '
.,

i

I
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'

DR. MATTSON: Now that I understand the question, Ij

2|
agree with the answer.i

CR. CARBON: Roger, were there a couple of cases prior
3

i

3| to the accident that we're discussing where they had a pressur-
~

l
izer level, indications that it went off the scale? '

5

DR. MATTSON: Well, the question of a pressurizer-
6

i !
' level indication has been something of recent concern within the!

7

|
staff and the nature of the concern was the kind of thing that

|8,

|Steve Hanauer was explaining with his three slides up there
9;!

,

'

earlier this afternoon. To some extent I think that concern has'10
fa

ij been resolved by some pretty intensive looking post-Ihree Mile'

Island. Whether it's really resolved -- I guess I haven't been |12

|
tapped in that closely to that element over the last couple of |- 13

|weeks.ja

15
the question is raised in the board notification, the

i
|

16 question that was raised by the internal memorandum in the reac-

j7 tor systems branch,to the extent are those fully resolved? The

! work that Hanauer has done, it's not completed at this point.18
I
i

19 | MR. FRALEY: Roger, I understood there were two inci-
i

20 |
dents where the pressurizer level, you know, went to zero during

21 . transience when relief valves opened and perhaps failed to close. -

I'm not too sure on that latter. And there was some concern
,2 il-

i

23 that the bubble from the pressuri=er got out into the primary
!! -

24 I cooling system, but calculatfions indicate that it did not.
eral Recorfers loc. J

25| I understand that this happened twice at Three Mile
!l

h

j G7 333
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I Island. I think it was Unit 2, but it might have been Unit 1.

2I
I Do you have any information on that?
!

DR. MATTSON: You're over my head again. Unfortunate -,

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

__ _ _ _ _ _ j
4!

_ .__._m____.__ ___ _ _ _ _ _ _ .

'.ly, a lot Vf my people have gone. . -

- _ . . . _ _ . _ _ _ _ . _ |-

'MR. FRALEY: I was told it happened at 'Ihree Mile Island, also.
. .- _ - . - - _ _ _ - - _ - _ _ _ . . _

t CR. MTCTSON: Ycu're talki.g about scmethi.g I haven't heard
|

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

-- _ _ . . . _ _ _ . _ __ __ !

8
d DR. PIISSET: What difference does it make? Unless it's ncn-

9 ||__cm*-Ne you w:uldn't care if it got out into the primarif.
. . _ _ _ . - . _ _ _ . . _ _ _ _ !

|
,

l

10 ! MR. FRALEY: Most of the hydrogen that's in the primary

11 I

coolant system is up in the steam space of the pressurir.er. '

I2 ' |'
DR. PLESSET: Now you're talking about the accident. j

|

I3 |
' '

fir. FRALEY: I'm talking about other accidents where(. i

14 I
the pressuri er level was lost and there gas concern, you know,

15
i that the bubble from the pressurizer got out into the system.
I

16 I
!,Part of that is steam but part of it is hydrogen.
r'j DR. PLESSET: Should they have significant hydrogen in

I
'8 ; the steam generator bubble?
*

!

19 '
MR. FRALEY: I believe they had quite a bit. I'm not;

;

O! sure how much.
6

i

21 ! DR. PLESSET: Do you know about that - a gas like i

'2 | hydrogen in the steam generator?*

1

. ' , .''3 ] MR. MAC 21ILLAN: I'm sorry, I didn't hear the question.

' DR. PLESSET: It's been suggested that there's hydro-
wee a.aorrers. inc.

m
''' | gen in the bubble in the steam pressuri::er in normal operation,

i w asa
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I let's say, which would be a noncondensible gas. Is that the/

case? i

!

'

| MR. MAC MILLAN: There is some hydrogen in the pres-
!

4-
surizer. We maintain a hydrogen overpressure in the makeup

tank in order to maintain an excess of hydrogen in the reactor !5

coolant system. And to the extent that spray water containing
.

I

disolved hydrogen goes into the pressuri=cr, itwillrelievethe|7!

|
8 '

hydrogen in the pressurizer and preferentially seep the gaseous
!,

9 base. So there is some hydrogen in the pressurizer bubble.

10 ' DR. PLESSET: If the pressure is high enough, it might,
11 i !

|
redisolve.

|
12 ' |MR. FRALEY: So that's the equilibrium condition.

I

DR. PLESSET: Okay. I

\s._ . . I

14 |MR. TAYLOR: The sampling of the steam space in that

15
pressuri=er usually produces a partial pressure or concentration!

.

$$

~ } in the 15 to 40 cc per liter range which is just about the same
I

concentration that you have in the makeup storage tank where the

18
partial pressure is about -- the gas pressure is about 40 psi.

19 ' '

DR. MATTSON: Given all that, which is what I under-

20
stand to be the facts, I still don' t quite understand, Ray, your

4

'l i
'

point.' '

t

'2 !
! MR. FRALEY: Well, we heard that these two incidents'

I
1 '

13 |had occurred, and I was wondering if there was anyone on the
-

'

24 : staff who knew about them and could describe them to us. It
-

e,at Recorters inc. ;
ec ;
" |might help in conection with these other concerns about other

:
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vi types of trans'ients.

2[ DR. MATTSON: Well, I certainly asked to the limit I

'

3 that I understand what two things you heard about. But maybe wel
I

coght to talk on the telephone and you give me some more specific |,

4

|
5 .information and we'll get the answer to you. I can't place what:

I

6 you're talking about.

7 DR. SIESS : I can give you specific information on I

8 one. It's on LER, Three Mile Island.
.- . . . - - - . - -

.

9 DR. SHEWMAN: It was in my handout today.

! '

lo ' There is no number on it. This is a special report
I

h !

11 j transmitted with a letter July 24, 1978. '

12 MR. !ULTHIS : 7821-3L i

|

13 DR. MATTSON: If it's an' LER, of course it's in I(' - -

|

14 Tedesco's scope and he would try to explore it. !

15 MR. FRALEY: I though maybe the project people had

16 evaluated it earlier.

17 I DR. MATTSON: The LER may very well have been evaluated

18 but I didn't do it. It's over my head.
6
!

19 'i DR. SIESS: Would 7832 be an LER number?
||

20 i} DR. MATTSON: Was the -- the first time you gave me

l7821.21

1
22 DR. SIESS: One incident we.s on March 29, 1978.

t.

22 || Another was on April 23, 1978.

24 DR. MATTSON: This is EMI 1.,

wei Reconni. inc.

25 , DR. SIESS: EMI 2.

..
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I DR. CARBON: Dave, I guess that finished your question

2 | to Roger somewhere back there,| is that correct?
,!

,
~

j I guess we're still at the point of trying to make
i

4'

| some decision. I guess the only firm -- well, two -- comments
IS' I

so far: One, perhaps there's nothing to write on, and Dave's

6 ' other point that perhaps we ought to discuss some of the things .
I

7
related to the B&W plants.

81
j Harold, do you have comments?
e

!

9| MR. ETHERINGTON: No. I don't feel impelled to write
i

10 '
I a letter so soon af ter the other one. I believe the staff has ,

I i

11 1 '

i said they will give some consideration to a warning to operators'

12
i to watch out for this conversion from enforced circulation to

13 l
|
natural circulation. And if I understand that correctly, I

;,

14 '
don' t think it's necessary to write a letter on that point.

i
i And
i

15 '
that's the only one I feel a little uneasy about.

'

16
DR. CARBON: Steve?i'

I
17!
~~; DR. LAWROS7.I: It seems to me that's a very reasonable

!
18

position r.nless something develops between now and tomorrow when
i

19 -
we will have discussed this further. We still have anothern

n
'o ,-

executive session tomorrow.
,

! i

21 i

DR. CARBON: All morning.
, , < ,

'' j MR. ETHERINGTON: Things are moving rather quickly now 4
4

'3 ;;*

i!and there will be new slants coming out, I think. I think it
a

2a
hasn' t quite crystal,li::ed to the point where we want to be toom Reomm. Ir*,,

,c,
~~

ispecific about additional concerns.

|
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1
DR. CARBON: Comments?

i2i
I MR. MATHIS: No.
!

,,
~

1 DR. OKRENT: I think we heard from BEW this afternoon,
I

4'
| I guess, that in general they had no problems with what was said

S|
about -- by the staff. In the bulletins, I'm not sure we had

6

j the benefit of detailed discussion by B&W of the various points

in the Bulliten 79-05A. I don't know whether they think they

8
could discuss this during this meeting, but if they had some

91 i

j information or opinions and so forth that they thought were ,

10 '
relevant, it could be useful.. And I think there might be time.'i-

i

11 | |
;, DR. CARBON: I think we have plenty of time in the '

o

12 ! I
morning if we want to ask for more information.'

r' _ j3

Let me ask, Did you hear Dr. Okrent's comment here, .

!,-

14 1
pand could you respond to it, John?
i

IS '
fir. MAC MILLAN: I apologize. I was reading LZR --

,

15 4
whatever -- and I didn' t hear his question.

[|
._ .

DR.OKRENT: I was saying that there might be various
I

18 '
! specific comments that you could make, you in the general sense
i

19
-- the people from B&W, concerning the several points raised in

,

Bulliten 79-05A. I mean, I assume that you're active in working
.

21 |

.Iwith the various utilities in responding to 79-05A, and '6at you
||

, . , .

" '' have thoughts cn what are the f actors that relate to the various
,,

items. And if so, that could be interesting for us to hear.
I

'

24
21R. MAC'MILLAN: ,I thought that was the thrust of a

.r. a. con m .inc. ,
c

^~

' portion of my testimony this afternoon, that in fact addressed

i,
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I each of the six items which were identified in any I&E Bulletini

||
2 and indicated how we assessed the relative importance of those

,
''

i factors.
i

4'
DR. OKRENT: Well, I agree that you discussed at least

5 portions of the Bulletin this afternoon. I guess it wasn't

6: clear to me that there weren't more things you could say about
-

!

7 |measures in here. Maybe I'm wrong.
! |8I
i MR. MAC MILLAN: I guess I'd have to know what ques- !
I I.

9
| tions you might have and then would have to respond to those. ,

; . ._ _ _..__ _ _ _ i

p! MR. CASE: I think as a general matter, it seems
I

11 ! '

; fair to me, correct me if I'm wrong, that you're agreeing with
.

I

12 |what's in the Bulletin.
.

-

13 MR. MAC MILLAH I think I said in my statement that( '-

j |
-

in essential agreement with the findings of the NRC in them --

15
! bulletins that have been issued, 05 and 05A. In fact the

!
'

16 !
' advisory, I think I said this, the advisory is that we send to

the utilities,were int congruence with the I&E Bulletin 79-05A
i

18 '. relative to the importance of maintaining the pressure in ai

d
m.,

''.;sub-cool condition and keeping the HPI pumpa on for a period of

time on the order of 20 minutes.
'

21
!I DR. SIESS: Suceose that some other responses from the

~2'

japplicantssuggestedthatkeepingthepumpsonarbitrarilytor
20 minutes might not be desirable and that they had another:

!

24 .

'W*M
f er. n.oorters. inc.

MR. MAC MILLAN: I have not read all of the responses,

.; G7-339
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.

I but I believe that one of them did raise that concern.

DR. SIESS: I think it was Duke.

v | DR. MATTSON: That is one of the points that is being
!

#|
iterated in the process of reviewing the responses. It's clear

that that is an important safety question to ask. But I think

6 it's also clear, as I understand, what Vargo said this morning

7 and what I heard him say last night, that that problem is in
1

0 hand and will be dealt with in the NRC response, the licensee's
!

response to the Bulletin. ,

10 !
MR. CASE: I haven't heard any comments from any ;

'

sources that that is detrimental to safety. The question was

raised about damage to the plant and the water level of the |
12

;

13 '
containment -- that kind of con,cern. But as a matter of fact,( ' _

!
"

we discussed the same thing with the other PWR vendors and they

15
all agreed in essentially the same language and the same length

16
of time as not being detrimental to safety and appropriate for

17
this interim period.

I8
DR. SIESS: That's not what I read here. It says:

19 | Depending upon the nature ci the low pressure transients.,
.

20 | appropriate action may be required for the operation of the
,

21
, higher pressure injection-system and/or the reactor coolant

I
22 || pumps , in Order to prevent an unsafe reactor-coolant-system

n

23 !'| condition.;

'

24
DR. MATTSON: Well, that was the initial response to*

me neoorters. inc.

25 ;'the Bulletin, as I said.

!'
I
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I DR. SIESS: I was speaking to Ed. You agree with me,

2 Ed disagrees.

I !
3| MR. CASE: I'm not up on that comment. ,

#| DR. MATTSON: I don't think I'm disagreeing with Ed. 1

!
5 What Ed said is right. There was a point of understanding to !

t

6 work out with that particular licensee as to the intent of the
1

7 procedures in the Bulletin. And having communicated that intent

1 I
3 my understanding is that the dif ference between the licensee '

I

9 and the staff is gone, and that that will be documented in the
,

10 i course of the staff's response te the licensee's responce.

11
DR. SIESS: I'll wait. '

I DR. CARBON: Gentlemen, I wonder if we're at the point

13 of saying let's stop for the evening and think about it over-s

L-
I# '

night and perhaps discuss in the morning Dave's point about
,

15 specific matters related to B&W plants. And certainly, if we

16
end up having a meeting with the commissioners tomorrow after- ,

I7 |noon, we'll want to go over our beliefs and stands with consid-
18

erable care to reach a ec= mission position. So I guess where we

19 ]
write the letter --

|

20 | DR. LANROSKI: I thought you said commission.
!

*l! DR. CARBON: I meant committee. So maybe it's not too
'

i

'2 'lj, crucial at the moment whether we aim toward a letter or simply-

1
23 j' discussion. If that seems reasonable to you, we'll adjourn for

:1"
2 'd

' the evening and take up at 8 :30 again tomorrow morning.
. erm a.oorms. inc. ? ,

,c.

end 13 ''' (Whereupon, at 7:45 p.m. the hearing was ree?ssed to be
i
f

1 resumed at 8:30 a.m., Tuesday, April 17, 1979.)
a
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- SIX SIGNIFICANT FACTORS

DELAYED AUXILIARY FEEDWATER

.

a PILOT-0PERATED PRESSURIZER RELIEF VALVE NOT

RESEATING AND LACK OF RECOGNITION OF THIS

EVENT

e SECURING HIGH PRESSURE INJECTION PR91ATURELY

.

o CONTAINMENT ISOLATION .

_ .
.

s INAPPROPRIATE EMPHASIS ON PRESSURIZER LEVEL

INDICATION

e SECURING REACTOR COOLANT PUMPS

.

I

.

G8 -012
;3
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,

PRIflCIPLES FOR CONSIDERING FUTLRE ACTIONS

.

o ASSURANCE THAT SYSTEMS IMPORTANT TO SAFETY AR.
'

AVAILABLE

o FOCUS-ON FUNDAMENTAL PHYSICAL PROCESSES WHICH

' ASSURE CORE COOLING

L ~

-

. .

o CONSIDER ALL ACTIONS IN THE CONTEXT OF TOTAL

PLANT SArttY

.

9

%

e
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TMI-2 INCIDENT T. RAINING
*

.

,f
.

SCOPE -

DISCUSSION OF TMI-2 TRANSIENT*

SIMULATOR DEMONSTRATION
*

HANDS-ON OPERATOR INCIDtNT RECOVERY TRAINING
-

*

. '. LL REACTOR OPERATORS*

.

DURATION 1 DAY -
,

't
.

START DATE APRIL 9, 1979
_

.-

o

.

G8-014
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.

TMI-2 OCCURRENCE - TECHNICAL REVIEL COMMItFtE

.

CHARTER
_

n.

e REVIEW TECHilICAL ASPECTS OF THE TMI-2 OCCURRENCE

.

e DEVELOP REC 0f?!ENDATIONS FOR EQUIPMENT IMPROVEMENTS,
,

'

OPERATOR INTERFACE, RECOVERY REQUIREMENTS AND

INCIDENT SUPPORT.

e ASSESS IMPACT OF THE TMI-2 OCCURRENCE AND POTENTIAL

RESULTING CHANGES IN PEGULATORY REQUIREMENTS ON

NUCLEAR POWER GENERATION DIVISION TECHNICAL ACTIVITIES.

-

,

o
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(1) Degas at A; Lower Pressure (A" A') while degassing,
,

then return to A.

(2) Continue Design / Installation of static and active
systems for primary makeup / pressure control and
secondary cooling system for "B" S/G.

(3) Reduce temperature (A a B) by steaming on "A" S/G
~ (4) Take "A" S/G solid - drop primary temp. to minimum (B+ C)

,

(5) Trip RC Pump "A" - Establish natural convection -
Establish cooling to "B" S/G if available.

,

(6) Drop primary pressure to selected value (C- D)

(7) Take primary system solid - Control pressure &
makeup with static or new active system

'

END POINT

Primary - Natural Circ, solid liquid, Long-term P/V Control

Secondary - Solid water, Long-term Heat Dump Sys tem
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I . PUBLIC NOTICE SY THE
1

2! UNITED STATES MUCLEAR REGULATORY CCMh. ICN'S
|

3| ADVISORY COMMITTEE ON REACTOR SAFEGUARDS'

r i

41
|

5! Tuesday, 17 April 1979
?

6 The contents of this stenographic transcript of the
,

7! proceedings of the United States Nuclear Regulatory
;-

8| Cecmission's Advisory Cc=mittee on Reactor Safeguards (ACES),
i

9f as _ reported herein, is an uncorrected record of the discussiens
!

10 recorded at the meeting held on the above date.

III No member of the ACRS Staff and no participant at this
;

i

12| meeting accepts any responsibility for errors or inaccuracies
i ,

13} of statement or data c6ntained in this transcript.j
s

!

14|
I
i

15;
|
1

16; - ,

!

1
i17 .

I
!

18i
-

I
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!

20i _

!
I

21,
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24 .

Ace-Fecerci Recorgers, fx.

2"* <-

08 024

,



i ,

,

| 336;

I I

CR 4126 1' CNITED STATES OF A}! ERICA |
i

2! NUCLEAR REGULF" CRY COMMISSION |
,

'

3 Advisory Committee on Reactor Safeguards
'r ,

.

4, ,

i

i

5t !

l
! e

6; i.
1

7' Seecial Meeting
!.

3

!

9'
|

Rocm 1046, 1717 3 S treet, N.W.,1

10 Washington, D.C.

11 i Tuesday, 17 April 19 79
|

6 !

12 ' ""he Special Meeting was called to order, pursuant '

I i

13 | to adjournment, at 8:30 a.m., Dr. Max W. Carbon presiding.
i
I i

!
14 PRESENT: I

!

15 Dr. Max W. Carbon, Chairman
1

i Dr. Milton S . Plesset
16 Mr.-Harcld Etherington

|| dr. Stephen Lawroski
17 ; Mr. William M. Mathis

| Dr. David Okrent
18 | Mr. Jeremiah J. Ray

.

; Dr. Paul. G. Shewmon
19 Dr. Chester P. Siess

.

20 Also Present:

21 Raymond F. Fraley, Cesignated Federal Employee
James F. Jacobs

22 q
._

,

23 :|
.

i
24 (Recording of the special meeting was,

ac .s.c.,ai nece m ,s.inc.a commenced at 9:15 a.m.)
25 !
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I 'ebl .P R O C E E D INGS---------

2 "'
! DR. SIESS. Assuming it was analyzed.

,
*

. I 'm no t sure tha t this = articular secuence was("- .i -

i,

# analyzed, but it's different, what I think we're interested in.

5' '
And one aspect of different is worse, or potentially worse,

0 what we ' re concerned with. |

7 MR. MATHIS: Well, I support Dave's position, except
.

1

3
I'd li'ce to move into it a little bit earlier and say that we

9
: should concentrate on those items of instrumentation that will

10
: assist the operator and give him detection of when he is getting
i

11
into some trouble and thereby hopefully prevent any kind of an,

l'' | accident. Let's worry about it i efore the fact rather than
|

'
13 i

's i after. -

-
i

14 '
DR. OKRINT: I'm in favor of both areas. Th e thc=.c-,

1

15 '
couple one was an effort *c help him not get into worse diffi-.

16
culty. In any event, as you can certainly tell, I certainly

f avor them getting a better handle on it before it degrades .
- DR. SHEWMON: I guess my feeling is we can write one

19 '
so vague and general that we'd be another five years having

.

"O h to define it to cur satisfaction before we did scmethinc--*

,1 l
'

DR. OKREN~' : I think it's true that the Staff can
v. .

C_ '' | take another five years. I don ' t know why thev. took dat 10 nc..
,

23
'#

l this ti.'t , in fact, because the matter I think was clearly
i

24 ,

. defined the first time and they persisted in not locking 't
'

AG-etrief 44 ReOOfttft. IMC. .

|
g'~ ,

{thisI think for scme while and finally, after it being scme
I,

! G8'02G.

.-
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,

l'
eb2 [ years a generic item, started to accept it. And then I didn' t

2 p;
understand why they put it in terms of reactors to be built.

3 -

I think it is time that we tock a f airly s trong--

i

A
|

| recommendation en the situation. ,

!
$

DR. SIESS: I agree. I'm jus t trying not to hang

6
!it on Reg. Guide 1.97, which is already hung up.

DR. OKRENT: I tried to say we shouldn't recommend
,

3
it in terms of 1.97 in the beginning of my comments.

9
DR. CARSON: Fine. Go on to the next.

10
DR. SHEWMON: I don't think there is general agree-

1;

ment until we see what we ' re talking about.

12
DR. CARECN: Well, to try something.

I 13
'!

'

DR. SIESS: We have 1.97 in the folder. I don't'

14 1

| think it will do what we want.

15 '
DR. CKRENT: New an area where I'm left -- what a

16

h the word? -- well-versed and feel little bit less sure in my
.

i7 '
| cwn mind is the folicwing:

13
For things like, for example, the need for natural'

19

.

circulation or for thines like the need for systems that have

20
to work if vou lose main feedwater er so forth, one can ask the

121 -
| question whether there can ce steps taken in the current opera-

,,

(- j tion to reduce the frequency of challenge of systems that have
-.

23 !
t to work.

24 ;
ac,.s.cer.i n.nor m. i nc. , New one question I raised yesterday was whether,

.c . !i

|forexamplebyusingbase load or base load mes t o f the time
,

i

j GS~O27
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t

'
!

eb3 I rather than load following, that would lead to a signiff - n e.

2 f differ 3nce in this sort of situation. Again I don't have any

2 direct kncwledge, any specifics and so forth.
, ,

!N
f

There may be other things one cculd do to decrease
.

i

I
i

5 the frequency of challenge. I do have the feeling that there {
6' were quite a few challenges arising frem the feedvater inci-

7 dents, for example, but they weren't related to the question of
. >

:

3' base load or load following. Maybe certain kinc of challenges

9'
do go that way.

10
1 I'm not in a position to make a reccmmendation. It

11 looks to me like we might suggest an early study of this area;
l ''

; that is, whether the number of chillenges to these systems can
13 !

,-

be appreciably reduced. It's a somewhat vague kind of a sug-
,

14 gestion, but maybe Harold or scmebcdy can offer ccaments on it.1

15
DR. SHEWMON: Have you heard of any evidence that

i

16 ' /ou think wecid be particularly onerous or could upset thsg
:,

l '' -
svstem?

18
- ; MR. E"HERINGTON: No, no particular problems.i

19 :
DR. SHEWMCN: I haven't either.

.

MR. RAY: I'm not versed with the widespread appli-

21 . cation of reactors in the entire industry but the couple that
, v i(- " a, I know don ' t f ollcw leads. They go on because of the over-

i

nl"

whelming econcmy of the operation at base lead and they don' t
24

'

swing. The eccncmv of creration of a power system would dic-ac..:.c r, accon rs. mc.j - -

*C

" j, tate that kind of operation.
I

i 68 028
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Ieb4 If the day ever came, using the past tense, where

21 you had 90 percent of your capacity on the system then you
,

would have to have lead-folicw characteristics and capabilities ,
*

,_

!

#
but I would think that in general it would be cheaper to use

5 one kind of peaking capccity to do that, and that would be much

6,
more flexible frem an operating viewpoint. '

7

,

Certainly the Staff would have information that'

t

3
could tell us whether or not there is a predcminant operation

9
within the industry of lead-follcwing with nuclear plants .

10
DR. SH.".dMON : I think the question of cperator

11
preparation for these things is certainly a point that ecmes

l''
up. Do we feel that's so much within the purview of the Staff ,

( I3 ! and so much on ever1bedv.'s mind at this .coint that we would
.

9

14
rather watch and listen than make reccmmendations in the area?

15 It's certainly nothing we have to bring to anybcdy's attention
16

} I guess, where some of these others are points that we feel
1

! have been neglected and might continue to be neglected.

- DR. CAR 3CN: 'd e l l , I dcn' t knew . I'm mixed up on

19 '
the last trend of this point here.

i

*0'
I think Dave's basic point has to do with lockang

2''||tcward challenges.
i

nm.

( "l DR. OKRENT: The frequency of challenges. Well,
!

,>

" I let me put it this way--
:

24
'

DR. CARECN: And that's independent of--ac swra a.cor m. inc. ;
25 '

DR. SHIWMCN: I wasn't speaking to that point. I

j 68'-029
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1

eb5 thought we had lef t that. I don' t knew that there is consider-
,

2 'i
' able support for the concern, but then he may well be right.

3

g- I was bringing up a dif f erent point.
i

4
DR. CARSON: Well, back for a minute on it, it seems

>

5:
to me very reasonable to lock into whether challenges fre-

'

6'
quently occur and if there are, to try to reduce them. It may

,

be that in sc=e of the cases there could be simple changes made

3
that would reduce the frequency of challenge.

9
MR. MATHIS: Well, most of the challenges to the

10
various systems ccme frem the method of testing. They are

11

challenged and tested so frequently we wear them out in a lot-

12 -
of cases. .

13 ,
DR. SHEWMON: And then they're out of service wnen

14 '
you need them.

15
I think what Dave _s suggesting here is just not in

16
the experience of the people. I haven't heard of it; Harold

i

17 -
doesn't, off-hand. Certainly the maintenance and checking

18
operations has continually been broughtup as a source of danger

19 '
to the system, usually the source of excursions.

20
DR. OKRENT: Well, I don't want the load-follow

21 | question to cloud the issue. The real question in my cwn mind
i

22 ,
( _ j is whether there shculd be a icok at the frequency of challenge

23 |
because certainly to think about things prcbabilistically, if

2a !
.tc..%, a.conm. me. * you consider driving a car, for example, if every time you came

,!
4.

to a stop light, semebody came thrcugh the other way, when ycu
3
i
.

I
'

GS 030
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Ieb6 had the green semebcdy came through late and charged through,

n
,?

' l| = cst of the time you might see him and step and either have

3 him miss you, but there could be an occasien when you didn' t,.

4 and he hit you. So that's a question of frequency of challenge.

<

And it's similar for any time when you have to react'

6; in haste, or whatever it is, in order to meet a challenge.

I Again, maybe this is an item that we might flag as

3 one that might be put down for relatively early review by the

9
Ccemittee and ask that the NRC Staff be thinking about it sc

to
that when we have time in the not too distant future to talk on

,

11
it, say, there has been some preliminary thinking done.

12 ' It may be that cut of the task force tha t they're

13 ,>

talking about that I guess Tedesco is dealing with that they ' ll

1.t
develop scme ideas in specific areas.

15
DR. SIESS: What kind of challenge are you talking

16
q about? Loss of feedwater in particular, or anticipated

17 !
transients in general?,

18
DR. OKRINT: Well, I really thing both. Loss of

19 '
feedwater is in vogue at the moment but I think the question

20
warrants a more general leck.

*1*
" DR. SIESS: There has been a pretty extensive chal-
]

- , ,

(_ " 1 lenge new of anticipated challenges.
,, l
"i DR. OnRENT: But that was related to a challenge on

24
the def ective system, the scram system.ac m_er. a.cornn. w. ;

'S !^
t DR. SIESS: But there are other historical ones,
I

f
I

i
4 GS--031
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eb7 I what anticipated transients to think about and whether they

2.r| represent a single category in terms of what happens, or
a

7
diff erent ones , and they could certainly look at these and see-

._
/

4
hcw they might be affected by a lead-folicwing =cde versus base

'
c '

load.*

1

6 DR. LAWRCSKI: I want to bring up another suggestion'

7 for the Cc=aittee .

I
3 'DR. CARBON: Are there more thoughts on this parti- '

9 cular one?

MR. RAY: Maybe in vicw of Dave's last comment, it's,

11
an item that would be worthy of addition to our list of items.

l '' , DR. CARBCN: It could be.

U MR. RAY: The B categories. You'll reme.ber we had

14 A, 3, and C.

15
DR. SiiEWMON : Generic?

16
MR. RAY: The list that was made up at the last

i
1

17
=eeting. Tcday we acted only on the letter to the Cc= mission.-

- MR. LIPINSKI: In connection with icoking at the

19
challenge rate, we should also consider the dif f erence between

.

cnce-through steam generators and recirculating steam genera-

'l'
1 ters in doing these studies, and the effect on less of heat
I

}$ .

(- | sink.
^^

i

The other one that was alluded to yes terday cas

24 '
_ to miticate

ACS 79Ceral AeOOrTers, INC. |
* the transients on less of heat sink bv not delaving* *

25 '
i the scram. In the particular case where you lose your heat

.i

! G8-032
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eb8 i sink and delay the scran, the area under the power curve repra-
'

,'
sents the energy that has to be absorbed by the primary system.*

,

._ This gets translated into system temperature increase, volume-

4 increase, pressure rise and level rise, pressure increase and

5 if the pressurizer doesn' t have enough volume, then you pass |

6' water through the valves . !

7 So the benefits of scramming early on loss of feed-

3 Iwater or turbine trip should be included in this.

9 DR. CARSON: Let's go on.

10
DR. OKRENT: Why don' t we let Steve Lawreski have

11
a turn?

12 L DR. LANROSKI I'm going to raise-- The point that

I3 ;'
I yesterday mentioned was one of mv concerns, and that is the

: i

14
matter of the releases of icdine. It's been scme time since

15
plans were laid at Three Mile Island to get another chareca]

16
f filter in operation, bu I thi, . Je might suggest and I would--

|I

17' like to have the Ccmmittee censider whether or not we saculd
18

suggest to the Staff that it re-ex3mine the situation with

19 1 respect to iodine removal.
.

'O'
It seems that the performance of the ecuipment in

#1*
1 this regard there has been marginal, and we would have been
(

,-

( " :| considerably worse off had we not had as goed a containment as
i
Iog

'~! appears to be there. I don't knew who built that but it
i

24
' accarently has stayed tight; otherwise we might have been see-w.cm a.oorms. inc. j --

ac 1
'' | ing larger-- I kncw it is being maintai5ed negative , but the

.

I
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eb9 I fact that it is tight makes it easier to do so at negative

,?-J pressure.
,

,

But I think we ought to loc.: again to see why it is-

4 tha t the charccal filters presumably lost their capacity for

5: removing the icdine because of moisture.
I

6 DR. SHEWMON: Mcw are these things normally designed?
,'
' Certainly in a water eccled reactor there is very likely to be

i
3

,
water and steam running around.

,
)

9 DR. LAWROSKI: Yes. That's why I'm concerned. If

10 you should encounter =cisture, I don't know what measures are

11
taken to get around that.

12 ' '
MR. RAY: Steve, would some kind of a cherical bank

I3'

through which you pa ss tais--
i

14 '
DR. LAWROSKI: I don' t knew. But the releases here

15 ' have-- Well, one attempt to mitigate them was to add scme
I

16 hydroxide of thiosulf ate to the liquid was tes which presumablyi

a

17 '
were both in the aux. building and I guess in the reactor

18
building which had sizable quantities of radioicdine.i

'

, But we cught to 1cck, I think, again at whether we

*0' really have as gecd information as we should for contending
'l

with icdine . It's one of the more important, if not the most
'

,,

( " l important, fission product to prevent frem releasing.
i
t,

',
*

MR. RA?: Certainly this wculd be a gcod research
-

'

24 .

Item.
Acm ; ce-w Recornrs inc. ,

as
'~ ! DR. LAWRCSKI: I don ' t know that the details involve

!

G8-034.
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eblo I' this particular one.

2 d MR. CRCCKED: The filters that are on 'ne vents from

,

the containment normally do have a preheater to make sure-

,

r

#
that there is no moisture getting into the charcoal filter

,

,

S' banks. My understanding is that the iodine frcm the TMI

6 accident is frcm the sump water that actually got pumped out

7' into the auxiliary building, and in the process of cleaning it
,

3 up new, we are having trouble with the iodine re?. eases.

9, The filter banks in the auxiliary bu21 ding, while

10
there is charcoal there, I do not believe they nonaally con-

11 ' tain a preheater to get rid of moisture. You wouldn't expec

l '' '
to have moisture up in the 70 to 30 percent range out in the

iauxiliary building normally,

14
DR. SHEWMON: The heated water doesn' t get rid of

15
it Is it z'.rticulate water, drople ts , that are particularly

16
botherseme? The relative humidity would change? You might in

17 !
essence des tory any droplets but you don ' t get rid of water by

18
: heating it.
; -

19 :| MR. CRCCKER: No, the idea is the charcoal filterq

'O'
banks-- The moisture apparently gets on the charcoal and it

'l*
'I will not absorb the icdine, so the idea is to preheat the air
I

,, I ccming through or the gases coming through so you can get"

rid
,,t'' ;'

of the mois ture.

24
DR. SHEWMCM: It's getting rid of it that bo thersm . m- ., a .m,,,, . me.

,e
"

| me. You think it then dces not absorb when it is hot air but
.

1

1
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Iebli
.

the iodine still dces if it's at higher temperature, which is

2 apparently what happens?

3 MR. CRCCKER: I'm getting considerably cut of my-

:

4
. field but I think that's correct. '

I i
.

C

', DR. OKRENT: I'm a little curicus about this . If

6 they hadn' t gotten water into the auxiliary building but if

7 ] they had gone onto the RHR =cde and recirculated water with
3 pumps in the auxilia y building, we have heard expressions of

,

,

: concern that there might be leaks over a period of time and

10
you might have gotten into a pcsition where ycu had both iodine

11
in the atmosphere in that building and moisture fren another

12
source. .

i
.

e
13 .

So we cvula La.. sacLan to this situation possi--

h
14 II bly down another route. So I think the ques tion that Lawreski

l "'
raiges in terms of the auxiliary building and what provis tens

16 j it has should be folicwed. In fact, there is clearly a longer

17
term need to lock at whether the RER system as currently de-

i

18
signed is less of a desirable, you know, fallback or,in fact,

10 i
I suppose I might say the first line of defense than tae Staff

'O'
and everyone else has been defining it as.i

|
21 I

I In other words , if you're really concerned abcut
1

,, ;I '' ' leakage arising from the RHR system and not that we 're relcctant
!

e, l to use it on a short cr long''
term, new what is this all abcut?

24
So I'd like to take Lawroski's ques tion and Crocker 's2c..r_ :w i a.oo,tm. me. ,

25 4
1 answer and suggest there is a broader area. I ' m. sure the Staff
i

.i

..
"

G8-03G



.

i

| 348

ebl2 I is conscicus of this, I have no doubt. But it's something I

2 e thi nk the Committee may also want to look at. I'm not suggest-

3

ing we make a recommendation teday, hcwever.-

<

4 MR. FRALEY: There 's ano ther point, that the radio-
i

<
, activity was contained inside the containment and in some ways

6 it's fortunate that it's a concrete containment that provided

7; considerable shielding for activities onsite.

3 It may be that for other kinds of containment it's

9 more important to get that activity inside the containment down

10 so that you can do onsite activities af ter an accident of this
i

11
nature. I think that needs some thcught.

12 | DR. OKRENT: I think we always have shielding now.

I
3 i DR. SIESS : We don' t have any containments without

i

1.1
concrete.

15
DR. CKRENT: San Onofre 1 used to be a steel shell

16
but it is changed now.

1
DR. SIESS: Those thicknesses varv.

i

18 ' MR. FRALEY: But we normally cencentrate en the<

19
control recm. We do not examine carefully other onsite acti-

.

'O' v. tie s that may be needed, like hecking up the hydrogen burners.
'l#

! DR. LAWROSKI: But not being able to get that iodine
I

j out of that volume of gas has hampered activities on the site
i

-.i
'd > and getning on with what needs te be learned about the acci-

y''
dent.

AcsJaccral ReDor*Trt, IPC.

*C
..

| DR. SHEWMON: My ccmment is tangential. I don't knew

1
I

GB~037
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ebl3 I
! whether to raise it or not, but it seems to me that something

,,
.which was verv 'aarly absent the first week or tio days of the'

,

accide 't- eas ad-c,uc e chemical kncwledge or capability in the
-

c

,

#
.

S taf f f 'en knowing where to go to ask the right question,

5} or even what the right question was. |

1 -

6 I don ' t kn',4 whether it's a research project er not.

7 - Certainly an organitation and staffing and seme research capa-

3' bility in the area of water chemistry and things of this sort

7
would have been a fair help in mental anguish to the public

10
and the statements made.

11
DR. CARSCN: Are there fin ther cc=ments on Steve 's

12 point here?
.

'
Dave, I know, has more points. Would other ople

1.1 | like to inject some at this point?
l ~e

Let me turn to the consultants and see if there are

16
any points they would want to raise.y

i

17 ;
MR. LIPINSKI: I have a long list of items if you'd4

18
like me to run through them.

!

19
DR. C.uSCN: Why don't you start?

.

20
MR. LIPINSKI: We 've talked aboat che instrumentation

21
i to folicw the course of an accident. We dir,cusse<' the require-

1
,, . ;

(, ments for meeting ft'.11 range. We also made the point during
"'

_

,, | the early phases of an accident environmental considerations'~

i

24
'

W E*Cef 81 decOffff1. Inc. |are not c.ha t important, therefore, this business of full rangeA

. .
i 2.s .
1

| 68-038
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ebl4 I' Consideration of new imstrumentation, new instru-

2,
ments , reactor water level was one of the missing parameters .

,
'

Now containment water level is a missing parameter., . -

',

s
t

#

| As to whether natural circulation is present, that '

,

5

5
can be developed by proper instrumentation to give direct

i

6' readout to de operator. i

7[ The suggestion of giving the operator a chart to
.

3 tell him where he is with respect to T saturation, he can

9' actually have a presentation given to him based on the nargin

10
from the hottest point in the core wi-h respect to che actual,

f

11
system pressure, and then naturally core cutlet temperatures

l '' : -

they 're notare very beneficial. But as has been pointed out,4

,

'
13 ,

! put *here for the operator only to get core operating perform-

14
ance information. That should be a requirement for operator

15 ' information with respect to reactor performane s.
16 '

I have already made reference to the benefit of an

17
i early scram on less of heat sink.

la t
In connection with the instrumentation to folicw

19 -
the course of the accident, we have seen miscellaneous charts

20
presented, taxen from varicus points in the control recm in

71~
i an attempt to try to do a point- to-point correlation between
I
i

7* Ie

~~l charts to see what the sequence of events were.

e, |
"

There are systems in operation called sequence-cf-

24 i

_ events recorders where vou take selected variables, select aACs efceral AtOCr'Trs. Inc, 9 *

*C |
*.

! sampling rate, and record these continuously prior to an
i w oas,
.
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I'etl5 accident. If an accident does not occur, the information is

2'
erased, and new information is continued to be recorded.

,
~

, - - If the variables go out of bound the system is

4
triggered, you retain the data and you continue to record af ter

5'
the accident is initiated. It's kind of like a flight recorder

6'
in an airplane. You can then recover this information and

7 get a time sequence correlation of events to help determine what

3 I it is that took place.

9
Such a system is in operation on the EBR 2 reactor

10
in Idaho.

11
This particular event caused on of the steam genera-

tors to fail. I think the reliability of the heat source
i

\ 13 |

; should be reassessed.- The system only has two steam generators .
1.t

Fortunately one is still working.J

15

i
In the case cf the Clinch River reactor, the three

16
g heat transport systems were considered insufficient for resi-

17 ''
dual heat removal. That nystem is required to have the separ-

18
ate heat removal system.

19
New I should draw a correlation. You can blow

'O' sodium once through a system and dump it into the containmenc
21

because that's your design basis. So the water reactor dces

,~! have a benefit in terms of the ccolant. But the ge.ner - ques-
"

Ie,
"

taan of heat dump reliability I think should be reassessed as1

i

24
_ to whether the numbers that come up in this exercise are ade-ace-nwo neoorms. Inc.

._<
quate.

a
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t

Iebl6 There was a problem with the gas bubble in the

2
reactor. There should be< a remote operate event on top of the

i
I i9

*

reactor vessel such that if there's any gas bubble formation-s

#
in that vessel you have the opportunity to release it from the

I
,

5,
p centrol rocm.
d -

6:
Similarly, at the highest point in the system

7, natural recirculation shculd be established. There shculd be
.

3 scme control to vent that system if gas does form at the

9 highest point.

10
We talked about the safety pcwer-opera ted valvr not

11
having direct pcsition. indications . It's only inferred from

12
solenoid operation.

13 |
'

\ All the safety valves in the system should have
'

14
direct position indication of their stems. That has to be in-

15 '
ferred in terms of what their s ta tus is . In this particular

16

g dcwnstream thermoccuple does provide additional infor-case the

17 '
mation. Even though the position indicator would say the valve

18
is closed, it still may si==er. Consequently, the thermo-*

,

19
couple provide additional information.

-

no'

We have discussed this once in a previcus meeting

21
in terms of status indication of all emergency equipment. TheI

,, ,I
" ! emercency equipment is diff erent frcm the plant pro tec.._an

|
,

'3'
system equipment. In the case of the gravity-driven rods if,

i

24 "
ace sw a.mnm. inc. I we have a ecwer f ailure, generally we have an auncmatic actua-- -,

1

25 '
i tion of that sys ten. g-0M
!

,
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1

1ebl7 j The emergency equipment is designed with a reverse
,

?' 1

feature. Yec must apply energy to actuate the final device,*

3
be it a valve or a motor.

#
! We discussed previously when breakers have been left

c
opc.a on safety systems. All the safety equipment should have*

,

6' indicaters on it such that you can determine the status of the

7 safety system from the control rocm as to its availability
i

3
1 such that if a signal calls for actuation, you have some degree

9 of assurance that that system has been set up and it will
1

10
actuate when called on.,

11 i
DR. OKRENT: What about block valves?

12
MR. LIPINSKI: I would put indicators on all valves

'

13
that had to do with the op9 ration of the saf ety system. It,

I

e

14
should be indicated that they are not in proper position for

1 ~5
safety system actuation, and this would include breakers. If

16
the switch is not in the proper position it should be so indi-

3

17'
cated.

18
You can carry this further with interlocks to pre-

,

19
vent operation, and this is also something that should be cen-

'O'
sidered. Indication is a minimum. As to whether you inter-

S1'
I lock is another consideration.

, . l,-.

"| Dave has already made the point en the f ailure end
,,1-

~~! of the plant control system and the challenge rate that is
i

b-
Act-rectral ReOOrffr1 Inc. i given to the plant protection system and the engineered saf ety_

;

25 ,
; features. I'd simply like to reemphasize that enis is an
i

l

i 68-042
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ebla ', i=portant consideration.

2 Now, in designing safety systems the single failure

,

criterion is invoked and what this doec is incroves the re-*
-

f

# liability of the safety system and insures the availability of
|

ci '
. a safety system when it's called on.
I

6,i When we do our transient analysis I think a similar

7 rule should be invoked such that when you do your transient
,

3', analysis you should also then invdke a cingle failure to see

9
what the effect is .

Now we've concentrated on having safety systams
!

11
available to perform their function but we have not looked at.

l '' , them to see what the effect is if we can' t prevent them from

!1 13 i
continuing to perform their function; namely,'if a valve doesn't

14
close or if water does not stop being injected, then I think

,

15
this should be a consideration in our transient analyses.

16 '
As we always look in a forward direction, the ques-

3

17 '
tion is if we cannot prevent a system, once it has been acti-

,

13 '
i vated, this should also be a consideration.

19
DR. SHEWMON: Let me stop and back you up one.

_

20
On that one, what we assume or push upon the appli-

,-
^

to make it safe and if they have it hung wie.h enough] cant is
* ,9

.! hangers and have, where we.put it in the plant, it's certified"

i
'

,, ! as safety grade, then it's assumed to work invariably. Is tha t
^~

!
24

Ac, s.:n. a.comn. n,c. | the philosophy?

25!
] MR. LIPINSKI: No. The philosophy is if it is
1

! cs-o43
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!

Iebl9 safety grade, then you'll get it when you want it. But the
,

reverse is not necessarily true, that having had it, can you
'

,

,

get rid of it? And in this particular case, with the relief*

#* valve open, it went in the proper direction to the initial '

.,

i4

5: benefit but not being able to close it got us into trouble.
1

i

6
.

DR. SHEWMON: Let ne back you up one further.

7! You had one on challenge rate of the plant protection

3' system. Can you be more explicit on what you suggest there? ;

9
MR. LIPINSKI: Well, as was pointed out, there are

10 1
i no criteria that say that if a control system f ails nore fre-

11
quently than a certain number then it is unacceptable. I've

l '' ' been involved with the Canadians. They do have such a number
!

l

13 | that says that if the control system has higher than a certain
?

'
,

14
failure rate it is totally unacceptable , and they've got to take

'S'
measures to reduce the failure rate to the prescribed number.

16
DR. SHEWMON: Is the failure rate the result of it.,

i

17
not performing satisf actorily on a periodic check?i

18
: MR. LIPINSKI: No. It's in the event that you get
i

19 ', safety actuation or the system gces out of limits when it's
,

called on to do so. In other words , f eedwater can go in both

21
I directions. Ycu can have excess of feedwater and you can have

,, 4
.

' '' | less of feedwater, and if it does this as a result of a failure
t

'3'

it's classed as a failure. I.t's not performing as it's in-
!

24 '
tended.Aa-emeral Reoorters, irsc. ;

25 i
And if it does it more frequently than a prescribed,

t

G8--044:
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I'/eb20 number, then you must take measures to correct it. And they

,

have prescriptions as to what the numbers are.''

,
* DR. SHEWMON: Ycu're talking about clant Orotection,, . .

# 'systems new, or are you talking about normal equipment?

5 '

MR. LIPINSKI: We're talking about control systems

6; that challenge che safety systems. The Canadians do have

7i numbers that apply to their control systems such that if the

3 centrol systems malfunction more frequently than prescribed,

9
action must be taken.

10
We do not have such numbers. I think consideration

,

11
should be given to performance requirements on control systems.

l'^ f'
'

DR. SIISS: Are these performance criteria based on
I '

.

13 | actual operation experience or on calculated failure ra tes?,
,

14 ,
MR. LIPINSKI: No, the criteris as to whether you're

15 | conforming or not is based on actual operating experience be-
t

16
:I cause they have a calculated number that sets the prescription.
f

17
i But then af ter you go into operation, if your statistics of
i

la '
failure exceed that number then you must correct your system.

:

19 !
DR. SIESS: And the linit is on over-all control

lo
system failures cr--

'l^
MR. LIPINSKI: It depends on the particular system.

,.
mA |(

'

I mean do they have a separate limit enDR. SIESS:i

'3 l
! feedwater malfunctions and ancther one en scme other control

'

24
Aca-Wrf 31 ReOOrteft, Inc. .| func tion ?_

I

25|' MR. LIPINSKI: This I couldn't say. I'm familiar
1
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Ieb21 with the fact that they do have limits on the control system.

1

3 1' -' Just how they are apportioned between the systems I couldn't
, |"

- say.
|

4
DR. SHEWMON: Could we get a copy of the documents,

1

5; or whatever they call their Reg. Guide or something that he 's
'

.
.

6 referring to?

I MR. FRALEY: The Canadians?

3 CR. SHEWMON: Yes.

9
MR. LIPINSKI: The information I have is in the form

10
of a set of Vugraphs that were given at a meeting with the

11
prese nta tion . I can forward them to the Ccemittee. As to

l''
whether you can get the equipment information also I don' t

- - 13 ,
know.

14 'i'
MR. FRALEY: If you'll give me the information I'll

15
find out.

16
MR. LIPINSKI: Ckay.g

17 '
DR. LAWRCSKI: You said one of the steam generators<

:

18
f ailed as the result of this . Have we had that ascertained?

19 '
MR. FRALEY: I think it has been unclear whether

20
that's the generator that's actually leaking. It apparently

21
I is available as a heat removal scurce if it is not degraded,
i

2 '' l'' but there is scme concern about leakage which is an off-again,
!

.,. I
on-again kind of thing. It may be leaking and it may not.

24 |
DR. CARSON: If Wal: is finished, let's take a ten-ac.;.c m a.m m n.inc.,

aC 1
4.

| minute break.
68 ~ - GelG
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eb22 l ', , (Recess.)
1

P2' DR. CAPSCN: Let's go ahead with our discussion.
,
*

Steve, you wanted to make a couple of points?,

# '

DR. LAWROSKI: Yes.
f

I

5
In addition to having remote capability, for example

6' venting the reactor vessel that Lipinski mentioned, there are

7 other things that he has probably included, but people continue

a

*| to examine this accident and see what should be done should

9
another one like it ever occur, in order to be better prepared.

10
And that would include such things, for example, as looking

11
into provisions for remotely being able to sample -- being able

i

l '' l
; to sample remotely some of the important systems like the

!'

13 ; primary system, for example. There had to be real limitations
^

14 <
on the number of samples taken because of the concern for over-

15
exposure.

16

h We're pretty well set up with plants to take sampling

17
under normal operations but very poorly, not only with respecti

i

la '
to primary coolant but scme of the other things , for example

19 ,
getting goed samples of the containment, and perhaps there are

20
other things.

21
1 Another item that-- I'm sure this will receive a
|

22 i
J great deal of attention by industry and I hope by the NRC as
i

22 iy well, and that's the matter that apparently has been so long
i

24
neglected despite the experiences of the Chalk River accident2c,.;.c.c., a ,oo,.n. ire. ,

n.6

scme years ago, the SL-1, namely the lack of emergency ecuipment
i

j 68 047
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Ieb23 having been carefully planned for and provided to be able --
2

! and have it available for dispatching.

,

That equipment should include such things as -- I-

i

4 will just cite an example -- robots that are available with
I

3 capabilities tPat are f airly broad in what they can do. I

6' think a great deal more needs to be done. And of course the
.

7i matter of emergency planning, if Dr. Moeller were here, he
t

3 would certainly comment on. But I think this. is something we ' re

9
going to need to discuss at some length, and we'll need to

,

10
follow up to see what industry and the NRC have developed, to

11 '
see whether we consider it adequate or not.

'

DR. SHEWMON: Could I comment on one of those?
,

13 1'
, On the remote sampling, the sampling of both con-
!

"
tai =nent and primary cooling systen are entirely set up for

15 '
normal operating conditions only? Is tha t it?

16
DR. LAWROSKI: Pretty much so. I think I'm correct,

J

1
in saying that. It has required quite-- It was quite diffi-

18
cult to arrange for the primary coolant samples. I believe

:
19

we have gotten -- what? -- a total of two so f ar, Larry?

70*

MR. CRCCKZR: I'm trying to get a reading on the
,,
''

latest right now. I don't know how many they've taken,'

l
, , -

'~l Dr. Lawr: ski.
i

'3'
! DR. LAWROSK7- *"4s may mean something like long

'

1
24 i

Ac3.nrferal AeoorMf t, Inc. ' lines that are shielded and that one is capable of taking out_

25 ,
a larce volume before you get the representative sample .i

1o
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l

eb24 I( DR. SHEWMON: I fully agree. I just hadn't realized
1

3 '|
-9 whe th er--

,l
DR. LAWROSKI: Isn ' t that true? I'll ask*

_s

# Mr. McMillan if that isn' t so?

5'
i MR. MC MILLAN: I think I'm correct in saying that

6 there have been two depressurized samples taken of the reactori

7 coolant system. And over the weekend they took a pressurized

3 sample in order to get an evaluation of the gas.

7 DR. SHEWMCN: The ques tion is the design procedure

10
for accident conditions.

11 '
MR. MC MILLAN: It's for normal operations, sampling

l '' '
the reactor ecolant. no determine the gas concentrations and,

i.

-
.

13 i'

determine the pH levels and the impurities in the reactor'
s

,

1
coolant system. They did take samples here through that sampling*

15
system. And as you point out, they do have to circulate this

,

16
;l sample for seme time in order to make sure they're getting a-

representative sample.

IS '
: They can do Saat while they move away frem the

19 '
sampling site but in order to get the sample, get it into a

bottle and get it into a flask, there is a radia: ion exposure

71'
1 in an accident condition with the levels they presently have.
1

,-'' l; The first sample they took had a contact radiation
i

9}.flevelof1000rperhundredmillilitersam'

ple. The subsequent,

24 , one, taken I gue~ss ten davs later, that radiation level had
Acs- m_ eras Reoorters. Inc. ;

*

ec
^~

I droc. e. ed off to about 17 r, but it was a 40 milliliter samcle,
, -
t

b
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Ieb25 q somewhat smaller than the original.
J

2d But that still is a significant radiation level and

,

the system is not built to do post-accident sampling.-
,.

<

# DR. LAW"CSKI: The long delay in being able to cet
i

5

another primary coolant sa.7gle meant that we weren ' t as early>

6- knowledgeable about whether or not, for example, core melting

71.070 had occurred.
;

3 MR. MC MILLAN: I think that's right. Of course

9
there was a great deal of interest on our part as to what the

10
dissolved gas level was in the sample and therefore, the need

11
to take a pressurized sample. And that has only been acccm-

12
plished over the past weekend.

I3
DR. OKRENT: While Mr. McMillan is standing, do you

14
happen to know when there was an indication on some instrument'

15
that lecked at the primary system liquid itself,that the

16
g activity in the primary system has gone well beyond what one
i

I
would consider normal so that it indicated either that many

'a'
fuel elements had perforated or scmething equivalent to that?

19
Is that information now available to B&W?

*0'
MR. MC MILLAN: Specifically I don' t know the answer

21
| to your ques tion. I don' t knew when daey firs t got an indi-

,,i

": cation of the high radiation levels in the ccolant.
,

The first place where that would be-- The firs t oppor_
24 |

w.cerm a oormt inc. ' tunity .veu ' d h_av_e_would_be_ _to no tice the high levels in thei

,c !
- - - - _ _ - . _ _ _ _ _ _ _ _ _ _

'~ J letdcwn system let down into the makeup tank and then back inco
l

.
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Ieb26 the reactor coolant system. And I delieve the first indica tion
i

,

would have been in high radiation levels in the gas base of'
i

,

the makeup tank. I don't knew specifically when that was first
-

,

4 observed, but we can find that cut.
,

5 DR. OKRENT : There's been a long-standing generic

6 item concerning instrumentation to provide early warning of '

7' gross failure of a fuel element. I was just wondering whether
,

3
the instrumentation that would normally be associated with the

9
primary system and its appendages gave early, definitive indi-

10
cation that something like this had occurred and whether this

11
information was clearly available to the operator and so forth,

12
whether it was on a basis that you cculd translate it from the

13
fact that you had perforation to you had fission products

'

. ,

1s t
moving cut into the coolant cutside the gap.

15
Again this could have been intelligence telling you,

16
y at least let's say af ter two hours, you shouldn't assume you
i

17:
had your original geccetry or something like this. It could;

I

18 i
; have given perhaps earlier warning.
,

19
But what I'm trying to ascertain now is what the

20
system was and in fact whether it gave information directly ec

21

Itheoperator.
, , ' ,
.. i

! MR. MC MII.I.AN : I simply don't knew the answer to
,, 'l

.

^~l the cuestion. I think that's scmething that cught to be deter-
24 i,

, _ mined. In fact,'I can't answer it.
dCS + fC9fal Recor*Tff.Inc. ,

I

25| DR. OKRENT: While we're talking abcut tcpics I
.

,

i
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Ieb27 q would call attention to th a t . It's a generic item which, for

'1t

'l many years, again the Staff seemed not to be able to find a

,

real reason to pursue. Maybe new they will re-lcok at it
-

#' MR. MC MILLAN: I think maybe I ought to say scme-
,

5'
thing in respense to that, and that is in the post-accident

6-
evaluation of the sequence of events that took place and the

7 assessment of whau the condition of the core was, i t 's the

3-
consensus of those who have looked at it that the significant

9
damage to the core occurred in the time frame in the two- to

10
four-hour period af ter the accident was initiated. That's in

i

11
the range of 6 :00 a.m. to 8 :00 a.m. on the morning of March

12 -
2 8 th . --

s 13 1

.

That you'll recall is in the time pericd after the

14
reactor coolant pumps were secured.

15
I don' t believe, from what I have been able to

16
assess of the situation, that at that point the opera tor-- Let

3

g:
=e say that dif f erently.

13 '
I believe at that point in the incident the operator

19
recogni:ed he had a serious problem on his hands, and the evi-

20
dence of additional indications of high fission product levels

'l !^

l in the letdown I dcn' t think would have caused him to do any-
|

,, .
"'

thing different. But obvicusly that's speculation en my part.
, , .
'~

DR. CARSON: Dave, I was making a note while jeu
'

24
were discussing this. Would you repeat for me tha--ac. ,w.i a.cormt inc. ,

25|' DR. OKRENT: I was just saying for a long time there
1
I

G8-052i
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Ieb23 has been a question about whether it could be useful to havel

i
1

,1
i instrumentation that would give early warning of gross fission'

,

i

7 i
prcduct release, if you will, frem a small portion of the core ,*

,

4 or scmething equivalent to this .
|
.

<

And while I'm not able to say what the operator knew~

6 ;l or what he could have done, I think, for example, if there Pad
6

.|' been knowledge at four hours that the fission product leve.

3 corresponded to not just gap activity but frem the fuel being

9
at substantially higher temperatures than you would normally

10 * have expected, again that would have given scme intelligence

11 i
to pecple tnat they didn ' t have .

,.
''

Again, this event has cccurred. I hope there are
1

43'

no future events of similar sericusness, but I myself don't
,

1.t
knew why we don ' t use tecls that exist like thermocouples and1

l ~a
devices that can measure radiation that could give useful in-

16
formation. I have for a icng time not understcod this . And

17
after a postmortem like this, I find it even less understand-

:

13
able.

19 '
MR. LIPINSKI: There is one other source of informa-

"O'
tion and tha t is the neutron flux in this reactor. It's ner-

*1*
I = ally a quiet signal. At the presence of boiling in the core

,,!
.

" I you do have boiling that can be detected in the fin signal,
:
1

23 1
* and it was an appropriate. signal processing. This can be an
|

24
' indication that boiling is takinc place in the core .sce e_,ee,e necom, . Inc. -

-c,
*~

! I've not seen the flux traces as to what was
:

.i
|
e

I

q8-003
- r.-



i

365

eb29 I displayed on them, but this is another possibility. '
q
,+

DR. LAWRCSKI: The covering of the core has always!|
6

1 i

been given special importance. Could you tell us how much this
*

-

.

4 was emphasi::ed in the training of personnel in the instructions?

lb 3' >

. 6:

7~
.. -

h

?

!

I10

. I,
,

11

12 '

-
13 '

s
,

' .

14 ' '

15

16

:I

17 "

t

18

19 'l

10

21
i
l

1
-

m
.4 i

I

i

23 '.

i

$A

Am Kweral Recor?ers, Inc. ,
^4
*.

.I
:!
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1

1

1C agbl MR. MC MILLAN: Dr. Lawroski, I'm going to have to
2p

plead ignorance on that particular point. I'd be happy to
3

try to get an answer to that frcm the people who are specifically
4 !

|
' involved in our training pcogram. j

5
.

!

I think you're asking in detail what we instruct
,

6' '

the operator as to the importance of maintaining the cooling
7:

configuration, forced circulation cr, in the absence of forced
3 |

c2rculation, making sure he has subcooled water in the core.
'

9'
And that really ought to be answered by semebcdy who is on the

10

| firing line day-to-day with the operators, and I prefer to handle
11

,

it that way.
12

DR. LANROSKI: I'd like to see,.if there is a
13 '

,

.

i

tabulation, what are the parameters that he might avail him-:

14
|

self of to crovide assurance that he, indeed, has the core<
-,

15

covered.
16

MR. MC MILLAN: Okay.
,

17
i

DR. CARECN: And in that connection, would you include
18 '

not only a list of the parameters, but an idea of the priorities-
19

or the importance that. is . attached to each one?
20

I mea.., sometimes a person can be given a list of
21

]acoupleofhundreditems, but sc=e of chem surely get high
n. . i. ,

1 high priority, high emphasis. And if you could
23 ]| attention,
24 | clarify or spell cut that aspect, it would be useful.

i
Aces.cerai seco,-ers. ir c. MR. MC MILLAN: Okay. We'11 do that.

.c.

DR. SHEWMON: I would like to ask the Staff if there's

c p r .,bdbO'
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I

l i
agb2 another chtonology which lists when activity spikes were'

2

either in the letdown tank er what information was available'

'
3

on the activity. ,

I

4 -

In looking over the chronology, it was obviously |
5 i

developed by somebody who has a profound interest in thermo- |
'

'
. 6-

!hydrology but much smaller interest in activity levels. Yet

7
some of this is available in the -- a lot of it is available

,

i3
in the control recm, I would expect. Am I not looking at the

9
right list or doesn't the list exist or what? .

10

MR. CEOCKER: The only list I have seen are the
11

ones the Cc==ittee has avai' able to it. I can check and see
12 ;

if we do have sc=ething else on the radiation level chronology.
I

13 ;
| DR. SHEWMON: In the plant or in the letdcwn level ,
,

14 j

| accu.aulator, wherever it comes. I,mre have to be failed fuel

15

detectors on the primary - .acuit. These things certainly read,

16

:i up there in the ccatrol rocm.
17 :

MR. CRCCKER: Yes.
18 |

| DR_ SHrdMON: And when it gces off-scale, it might
19 4

not give Dr. Okrent all he would like, but it sure does let the.'

20
, operator know that something is out of normal.

21

] ME. CRCCKER: I can eneck that back througn and

22]
3

see what we can get for you.

23 ''
| DR. LAWROSK : Still en the same topic, essentially-

24 |

2wr. cum n.mnen. inc. |
the same question I would like to see pesed that we .tave

25

asked Mr. McMillan to provide, but new ask of the Staff.

GS OSG!
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,

!

1

gb3 : Because it's not only for C&W reactors that the core must be

2 p. I
.

covered but for all reactors, therefore, what have they done'
-

3

in connection with looking at the qualification of licensex
: i

4

! operators in this regard. |
,

5 '

! MR. CROCKER: I can get that for the Committee, ;

6 *
- Dr. Lawroski.

7
DR. CARECN: Can you get as well specific informa-

3
T

|
tion on the Three Mile Island operator training? j.

9
MR. CROCKER: I'm sure we have it, yes. We'd

10

probably have to back it back out of the system. But it must
11 i

be available, Dr. Carbon.

12 - |DR. CARBON: Gco d.
:I

'' 13 i i
iJerry?.

,

i *

14 ; !

MR. RAY: Max, you may recall in our last meeting
.3

we discussed the idea of an on-line computer to assist the
16 '

p operator as to what the status of his plant was. After
17 '

Harry Walter's suggestions of the need for monitoring informa-
i

13 ,

! tion to the operator and the last several points that Dave has
19

brought up, I think that we -- I would suggest that we take
20

a very active aggressive attitude toward this and recommend

21,| an on-line computer be added to the plants at the earliest
'

22 1
1 possible date.

23 ,I
i Now this can be used to survey, if you will, on
|

24 g

a .;.c ru a,cor ,n. inc. A command from the operator all of the ple.-+. status items :c

Iw,se .

| the valves that are supposed to be closed i- _ normal operation,
;

.

'-
*e-

vd(Q
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|

|

1 !
iiagb4 the valves that should opened for normal operation and so on. -

2 |1

| Temperatures, thermocouples in the core could be |
3 |

'- ' transmitted into the computer and at his option, he could press,

'
4, I

' i

a button that would test, if you will, and survey all his valve |
5 ,

i; positions for that configuration of plant. ;

. 6! I

j
The computer could be programmed cs to what would ;

7i |be normal for this plant's condition and respond af ter having '

i

!3'
|t

checked the transmitter or the converter, if you will, at the i

9, ;

various points for desired information and give him a positive' '

10

indication.,

11

He could very quickly, in effect, as many times
12 '

'

during his shift as he wanted, check whether or not some
13 f |

'

.

i abnormality has caused maloperation of automatic controls and i

14 , i
'

|

; closed the valve that should be open and so on.
15 '

To the extent that you might formulate, by the
16

1 various engineering disciplines, the transient development or
17 !

; the consequences of a change of status within the core or within
la

i

the pressurizer or within the steam generator, to the extent
19

; that that can be formulated and incorporated into the computer
20 ,

program or the brain of the computer, as it were, he can checki

21 ;

whether or not he's on the verge of an emergency.
22 ]

All of this has been done in the electric power
23 ]j

transmission systems. There are on-line automatic monitor and-i
^

24 }
ac. s. n a.conm. inc. control computers which the system operator -- and it's

-c
h

particularly useful in large scale interconnections of systems.

68-058
.
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i,

1, i

agb5 He has meters in his station, all of the current transmission ''

2 ii |
| lines, the generation out of generating plants, individual units'

3 ,

'as well as total plants, it's all available to him.
4 !

i And incidentally, the breaker positions are brought j
5! |

! into that position. And he has a dedicated series of cathode !
i

6!.
!
I

ray tubes that are colored, seu up on a console. !

!

7| One could survey the high tension, and does. The
8! . !

high tension may be the 500 Kv system, another one the underlying
9j

i'

transmission system, the 230 Kv and so on. But as many times as i
10

; he needs to tell him the information that's critical to specific
11 !

portions of his system.
12 !

'

He also has the transmission substation delineation '

13 ! !
| in the single line, if you will, of all the major trausmission :
i

-

14 ; \

| subs.
15

| Well now, the limit here is how much he can formulate

16 |
|I and incorporate into the computer program. And the last time

17 !
,

i we did talk about this, we relegated the status of such a
t

18 ;
suggestion to D. I think it should be an A.,

'

19

It's a simple matter. For instance, in the electric
20

systems, the computer has been endowed with a program which will

21 ]_calculate the load flow on the system and it also knows what
22 ] the emergency capabilities; -- the normal capabilities and the

23 | emergency capabilities of tdue various
; transmission elements for

24 j
ac -e.c= a.corrm. inc. .! particularly the more important ones , the backbone of the system.

25 '
And when anything happens on the system that would

GS-059



!
1 371
t
i ,

!t

agb6 I! overload that line, it i==ediately telegraphs this into the
i

, ;'|
.

'

'i computer and.an alarm sounds and he looks up at the CRT that
3

has that delineation on it and he sees a red figure that tells,_

,' i
'

him what the load is, and the fact that, if it isn't relieved,
;

.

5
something is going to reswitch the system, reconfigure it, as it

i

|
I

6
were, and he's going to have a burndown and so therefore he

goes to work . !

8 I

Now he can also ask it what the proper configuration!

9) should be to eliminate that overload, he doesn't have to remember
,

10
that, the computer knows that. And if he has a line that trips,

'

,

Il i

he can ask the ccmputer what's my next emergency that I should
12 ; be concerned about and, therefore, what should I monitor and !

,

13 |
-

!'

i
; watch. -

| i, .
,

These things have been done. And there really is
,

15
no reason why we should wait. To the degree that we want

16
monitoring of valve positions or temperatures in the thermo-

17
couple -- thermocouple temperatures from the core and so on,

18 it's just a matter of putting the right components into the
19

system to pick this up and crank it into the computer.
20

DR. CARSON: Thank you.
,

21
Dave?

, , ,

'' 1 DR. OKRENT: As you know, I'm interested in the
i

23 "
copic Jerry Ray just mentioned. I think myself that there are

24
aa.-m-m a mo,wn. ix. some things that one could do early, there are other things that_

25
will take a reasonable amount of time before they can be

US 060
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ii

i

j *i

11
4'

agb7 implemented. |

2| !
But I think we should consider the possibility or '

,

-

3

(" staged use of computer guidance, computer aids to the operator.
'- 4 |

| The topics I had remaining on my list, in no
|

5 i

; particular order. One that I think I will =ention now as !i

. i

6
i

! something that perhaps we would like to hear from the Staff at '

7;
i

a future time is whether our experience at Three Mile Island
,

8; |

: raises any questions for sites that have shared facilities.
9'

And, as an example which may or may not be relevant,'
10

; I think cemetimes there may be a shared auxiliary building.
11 !

Assuming that there is, and assuming that they had an accident ini

12 ! I
1.320 ; one plant that required recirculation of an active fluid into ,

13 | I'

! the auxiliary building with the kinds of concerns from leakage
,

14 ; !

and so forth that there have been on the Three Mile Island 2

15 |system, have scme impact that I think -- that may not be a good
16 ;

;l example.
17 '

; But at any rate, it seems to me that some looking at

18 |
| shared facilities probably warrants attention, but I'm not
.

19 ,

suggesting that that's an i==ediate item. I just wanted tot

20
mention that.

21

Another item that I would like to raise for
22

Co=mittee consideration is a little bit related to points raised'4

23 j
|by Lawreski and Lipinski, namely, should we recommend an

24 :
acr ;.cerai nemmri. &c. , initiation of what we might call' contingency studies. These

25j
t can take various forms. And we've heard a couple of specific
1

cob,-061
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li :

,

agb8 types of such things mentioned. i
,

2i j
' '

I, for one, think worthwhile for both the industry
3

and the NRC to give this some early attention and to see what .i

4 ', !
i

! kinds of things are developed out of such studies and see what j
5 i

'kind of things one might want to recommend for implacentation;

6: |

in, say, various stages, various periods of time. !

7
t

But I think different people looking at this matter
3, . !

from their own perspective will have ideas that when we have'

o. i
. ,

i them all before us for consideration will be more useful than
'

10 '
t

from a single perspective. I have certain suggestions, but I
11 ,

know there are others that I would think of.
12 '

: . So I don't know whether at this meeting or a meeting!
'

13 i i

| soon, but I would suggest that the Committee seriously consider
14 1

i
| recommending all contingency studies at a relatively early

15
!

time so we can see what makes sense to do.
16 '

j! DR. CARSON: I personally share that view to a
171

strong extent.
,

! LR. OKRENT: I don' t have too many more things on
19

| my list.
20

Carl Michaelson mentioned, I think it was yesterday
21

and he has mentioned it before, that one sometimes has to be
. ;l

i

,,1 careful about the isolation of breaks. I think he's mentioned
6.

.

24 ]. that you can have a problem in isolating small breaks under
I

ace Secerai Recorrers. Inc. sCme situation.
25

'l It might be a possibility for isolating initially

1
.i GS-062
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! i

1t |
!a medium sized break, I don't know. I don't know whether thatagb9 i

2! I
' ' requires any special kind of training tr information or so forth.

3 |
that we're now able to define, but I think we ought to ask the'

,
,

! NRC Staff to think on this, to let us hear in the not too
i

5 i

; distant future whether they see any unusual circumstances that ;

6' |'

could arise from this kind of situation.
i

.

'
IIt might be a situation that occurred because the

a- !
cperator was doing what he was supposed to do by precedures.

,

9,

It might be a situation where the operator thought it was a good:4

10

idea, there were no procedures, and he didn't necessarily have
11

the information or really all of the analytical capability
,

12 t I

right on-hand to forecee what the. consequences might be. I
'

13 1 !

- And maybe this has all bedn studied and people
,

14 j |
have ascertained that there are no untoward results. But I,i

15

for one, would like to see this given at least a sort of a
'

16 |
;i short-term review if it hasn't been done.

17 '

And then if significant areas arise out of a short-,

18 '

| tern review, then they can icok at it in a more sophisticated
19 -

way. In other words, I would prefer not to see three years of
'

20

study using the TRAC code before I got any information on the
21

iq subject.
,, i

.. ;

[t I would recommend, if it has not already cen looked.
23 1

at adequately, that we get a sort of elementary examination tc
24 :

.

2c..s.cers a.merm. n,c. ; see what are the important questions.
25 '

.! I don't know whether Carl has anythin~v to add in
.

| GS 063
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i

I
~

1

agbl0 that area.,
,

2' .i1

' MR. MICHAELSCN: I was going to comment on that
3

: area i: just a little bit. ,

i i

4, i
DR OKRENT: Okay. i

1

5 !
'I think the only other comment or question that I
'6-

have is one, again, that the Co=mittee may want to think on, I
i

7; !
and that's whether we want to recommend that the NRC get its

'

i

3' i
'

own capability for simulation of what I will call anomalous '

9

transients for the kinds of reactors it's licensing.
10

; These would be transients that go beyond what the
11 |

operator is trained for on the commercially-available. simulators.
12 : i

13 ;
and so forth, and this would be aside from anything that the .

\ t

ii

i industry might decide to do on its own "olition. I think we ,

14 , !

heard that they have not done a large amount of such studies ,
15

! or at least those we 've spoken to. But it seems to me that
16 '

t

|| this could be an area for early consideration by the NRC.
17 |

And you know, in discussions about the safety
la '

research program, people asked are there things you can do withi

19

a million or two million dollars if you could find it frcm the
20

LOCA ECCS program. Well, here's one area -- or maybe four
21

3

|million dollars, I don't know.

d DR. CARECN: That covers them, then?-'

23 j
DR. OKREF2: Yes'.,

|24 i

acea.cerm A comn. me. ; DR. CARECN : Carl, can I call on you. for corc ents?
25

MR. MICHAELSCN: There were a few items that I did

68-064-
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|

'
i

1;
agbli want to discuss here. 1

,

2h 4

i First of all, I would like to continue to endorse

3 i

the ACRS letter that was sent a week or so ago. I think -- at-'

i
4

i'

least from what I've heard here so far seems to substantiate ,

:

5 !

the concerns that were expressed in this letter. !

So, getting on to more specific questions which are

7'
.

now coming up, one of which Harold Etherington has pursued,
I

3
| is the question of natural circulation. I think ihis is a very |

9
important question for the operating plants. i

10
I have some questions or concerns about it that

11 '
really need to be considered. They may have come out just a

|

12 ' !
; little earlier this morning. For instance, the availability of
\'-

13

i the pressurizer heaters on the diesel generators. I think it's ,
I

14 |
important that the pressurizer heaters be on the diesel

15

generators because after loss of off-site power, it's imperative
16

: to retain pressurizer control as long as possible.
17 '

I would think the NRC would like to co and check
, -

18 '
real quick to find out which plants can put their pressurizer

19 !
heaters on the diesels. I would also recenmend that they be'

20
put on in dual banks, namely, a portion of the heaters on one

21 ] generator and another portion on another generator.
,,
.. q

q This really isn't all that difficult to do and it

23 '
can be very helpful.

24 j
acss.cn.i a.comn. ine. . DR. SHEWMCN: What sort of power are we talking about

I

-c

there? M-0W
q.
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I1; ;

agbl2 MR. ETHERINGTON: 1300 kilowatts, I believe, isn't
2 I: ,I.

: it?
,

3

MR. MICEAELSON: 1600 to 1800 kilowatts. It's a
|,

4
I

| substantial load. You might be able to show by analysis that '
5

1

$; i

Imaybe you don' t need all that.
.

6' |
MR. ETHERINGTON: That's in several banks or no.

7,
1

MR. MICEAELSON: That's right, seven or eight banks
3

or so. It may be shown by analysis that you don't need to
9

retain all of them for the retention of the condition that you
10

' want. It takes some analysis.
11

I think it should be looked at, though, because
12 : i

: if the plant is not prepared to go on the diesels then, as soon
13 ;i <

. I

; as the pressurizer proceeds to cool off, you can start creating
la

difficulties.
15

This natural circulation is a fairly complex
16

;I question. I think that became apparent from some of the B&W
17 :

! discussion that we had at Three Mile Island. It's a cuite
la

! complex condition, and it: s very important that you retain an
19 ;

adequate thermal center , an adequately high thermal center.
20

So to do this, it's important to know what the

21 | temperature condicions are around the loop. And I think

22j
'

; Mr . Etherington has pointed out now that you don ' t want, of

23 !
' course , to approach the saturation condition.
,

23 |
acea.cerai a. corms. inc. I would question whether or not the thermoccuples

25(
|in the hot leg are really necessarily indicative of whether or
i

j G8-06G
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I

l, i
.

t i
i !

I
agbl3 or not natural circulation is in progress. You can, for instance ,

!

2j lose natural circulation anc aave the thermocouples in a hot leg;,

,

t~

level off very nicely at what appears to be below saturation
'

,
'( i4

4
j conditions when, in reality, the core is getting very het and |

|

5 i

i the voids are forming in the core and the top of the reactor i
i !

t

6'
vessel. !

i

So it's important to lcok at more than just the het
,

L

8
'

leg. The temperature on tbp of the core is a very good thing<

,

9
to compare, and I think this was brought out a little earlier.

10
this morning, that you really want to monitor the top of thei

il

| core as well as the hot leg.

12 '

DR. SHEWMON: Let me stay with that for a minute, |

.

13 4 '

| Carl. The flow meters don' t work down there. You're telling
i

14 ' me that it takes a fair amount of sophistication, at least, to
'

15
get it from the thermoccuples around and you could be confused.

i

16 i

g Just how does an operator tell unambiguously that

17i
he has established and maintained natural circulation?'

18 ' MR. MICHALISON: Well really he can tell it with
!

19
reasonable certainty if the ther=ccouples at the exit of the,

.

20
core, which are basically en top of the fuel, are really the

71 ''

same as the ther=ccouples in the het leg and that the cold leg

y 9
'' 1 ther=occuples indicate an appropriate delta-T which he could

,

73 'l be instrucced to know how much it shculd be'

If you've got.

I
24

I
- that situation, things should be all right.ce-cacerat Recor ers, Inc. j.a

25 I
| DR. SEEWMON: Ecw far down from the pressure

G8-067-
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I

i i

i

l 'l ;
a gbl4 g temperature are the het leg temperature indicators? .

2p !

: MR. MICHAELSON: The hot leg, it's up from the
3 i

pressure vessel. ,

i

4'
i

! DR. SHEWMON: From the top of the core. How far !

5 i

'
; apart are the ther=occuples? Is one well out of the way of the

6- ;
'other?

7'
MR. MICHAELSON: Generally, the the=ocouples for |

3' !
'

the exit temperatures are up along the hot leg and vertical '

9 ;

section up near the flow meters sc=ewhere generally and well ;

10

; reccved from the core.
11 .

I

And of course then we have the temperatures .

12 ' 1
,

immediately above the core, at least as far as we know, on the '

,

13 !
'

'

B&W plants. And we have the cold leg' temperature below the
14 i

i

; pump a little bit. I'm not sure exactly, I think it's a foot
15

or so.
16

So it's important, I think, to instruct the operators.
17 ;

! And I assume that this is already going on, but I think it is
is i

i well to reiterate that the instructions must be written for
19

. natural circulation and they must incicde monitoring all the
20

things that might help to assure the operator -- not again
21

mislead him because he may be only watching, say, the exit
,, i

-' | temperature up near the flow meter and again get misled.
, ,

i

23 j

j A couple of other points on natural ciro__ation.
24 i

2a s-ce -' moorms. inc. .Of course, we certainly do need some goed procedures. But the
25 i

jnext question one has to ask then is, well, what about single
!

!

1 G8 068
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i

1 '
'

I

! |
1

agbl5 | failures during natgral circulation, should we assume that
i

2
i natural circulation will be done without~ single failure analysis?

i3'
We also have to ask, how about unwanted actions during the

,

i

I
.

4
natural circulation course? These are actions generated by '

|
Si i

spurious opening of valves or things of this sort. i
!

l
i6'

These are questions shich I think some guidance I

I
7

needs to be provided on. '

3
Going to another subject, that's the question of

9' these very small breaks that one can experience, such as with
i

10
open relief valves. It's quite important, I think, to get on.

i

11 i '

with the analysis of these very small breaks as soon as possible|
12 ; I

and I think that's what the ACRS letter basically was saying.
'

,

i i
13 1

I think to verify how well this is being done, it ,

,

would be ideal to have this as an early agenda ite= to find

1 *5

out just where we're really at before making further judgments

16 !
on operating plants.

3

17 '
In this regard, of course, there's the question of the

la '
suitability of hat leg instrumentation, which I assume is being'

i

19 1
pursued now for both its practicality and its usefulness.

20 -
Another consideration relative to this is the one

91 1'

: that you brought up, Dr. Ckrent, the question of operator
,i

'' I intervention in an undesirable fashion.
',,

! An example, for instance, is he may have a very small
~~

>

i

24 :
-c. -scerai a. corms. inc. ;, break loss of coolant accident in progress a:id he finallv. .

-

'
*C t'~

j figures out where the break is and has the capability, in some
a

i GS 069
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I
'

i

1 'agbl6 , cases, to isolate it. For instance, a letdown line break can
il

,

,
i,E be so isolated.'

i

.
',

~
~ If he isolates it after he has lost his natural

i

4{ circulation, which is usually very early in the game, but before!
!

5'
he has established a proper evaporation condensation mode of f

.i
*'

operation, to terminate it at that point means he must somehow !

7'
get back to natural circulation since he is not yet functioning

3 i

using the steam generators as condensers. |

i

Unless this situation is analyzed, it would be
'

i

10
highly desirable for him not to intervene and interrupt the

11

break, particularly if your analysis shows if you don't inter-
,

12 I

rupt the break that you can then taxe care or :.t in the; i

' !

13 | condensing mode. So it really needs to be considered. |
,

'

DR. PLESSET: While you're en that, it seems to me

1 ~5

that there should be no problems in principle or difficulty,

16
q in making these small break analyses. Do you agree with that?

17 :
MR. MICHAELSON: Yes.

i

13 :
. DR. PLESSET: Scmetimes large breaks give you a
i

19
lot of trouble.,

20
MR. MICFAELSCN: These are so slow moving --

,3Ae
DR. PLESSET: Yes.

-, i

l MR. MICFlELSON: -- that you could do them by
~~

,.I
" | step-wisecalculations, sort of on the back of an envelope.
24 |

. - OR. PLESSET: Richt.ace-etr:tra$ Reoorters, in:. ,
; -

., ',

4. -

| MR. MICHAELSCN: They're not highly sophisticr :d.
i

|
1

J G8--070
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i i

[
' I

9
i 4

1

agbl7 -i h At least I don't believe they would be highly sophisticated
23 - \

I

calculations. t

3

DR. PLESSET: I would tend to agree with you. So '

i
4 i

it's not a difficult task to do these thoroughly and to cover !
,

S *

| r-

a spectrum of possibilities. '

i6- ,

i

MR. MICEAELSON: I would not think so. A computer
;

7:
would be desirable mainly to mechanize the process , so you

3- i,

could look at a lot of possibilities. But as far as the degree
9

of difficulty, I think it is strictly -- you could do it strictly
10

by static calculations a step at a time.
11 ;

Again for the very small break analysis, it's
12 t

quite important to have procedures to either, you know, make,

,

13 i -

| sure that the operator is adequately instructed as to whether or'
14 | !

not he could intervene in the process and that could be verified,

15

by calculation.
16

;l If 'the calculations show that intervening at any
17 ;

! point in tine is an acceptable process, then certainly
18 '

instruct the operator to isolate the break if he can figure cut!

19

where it is and has the capability to isolate it.
20

One subject which hasn't been mentioned too nuch
21 ,

)but I think is one which we perhaps need to think about a little
, ,

~).6

$

lbit relative to an event of this sort, an d that is the possi-
,,-|
..

| bility for hydraulic instabilities that you can get into.
24 ;

a a era, a coners. inc. Here we 're talkinc now about a core dr7out situationc

m..
i

iwherein cold water was being injected into a superheated steam.
1

G8 071'
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! I
1

I'agbl8 This can create some rather severe flash condensing phenomena, I

i
'', .

'' when you inject cold water into steam. i

i

3
And we haven' t really kicked that one around too

I4
. much, but I don't want to lose sight of it because it can cause '
I l

5' i
warping of the core barrel and things of this sort. So perhaps j,

i

6 !
at least it 's worth thinking about. I

\ ,

7! I'd like to -- i
,

3 i
!DR. OKRENT: Excuse me. In that regard, is there;

i
9

; any prior problem in the secondary generator? Are they designed.

10
i for dryout and then cold water coming in and so forth?

Il i

MA. MICHAELSON: I don' t know the details of that. '

12 , |

I would think that would be a good question, though, to ask the,

i

ta i !'

appropriate people, yes., -

i

"
I was more concerned about the safety injection

15
in close proximity to the annulus of the reactor and the fact

16 !
y that late in the game we appeared to have dried out this region

17
and it was occupied by superheated steam, since the core vent

la !
valves can open under this condition and, therefore, one might

19
be concerned.

1

And this would depend very much on the injection
21 rate, which might, on occasion, have been very low and then

, ,.

" I turned up with very high values.
i
,

,,

"| We don't knew yet the time history of how this thing
24

_ went out in time when they startinc doing a larce number ofAC3+ 9 riff at QtOOf ttf t, I f5C. " "

$bImaneuvers.

! G&-072
e
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i

!
I

I'agbl9 But in such maneuvers wherein you essentially shut i

d

'?e
,

i~

l off the cold water and then later inject it very rapidly, it
,
~ is a good setup for flash condensing the steam in the region,

!.
*

and that creates then some good knocking. ',

|!

Si
DR. SHEWMON: I don't understand. It seems to me .,

..

6
you' re talking about flash evaporation as much as flash

7 condensing. You're at one end of the scale and I'm at the other'.

3' I

MR. MICHAELSON: Right. You could do both, of |
9

course. In this case you have a pipe filled with high pressure ,

10 high temperature steam in which you sucdenly splash cold water,,

,

11 ;
which then creates an ideal condensing media.

.,

12 '
It's like a spray tower, I guess, in a way, because

!
13 4 '

.

't the water is ccming in vertically and splashing around ---

o
i

"
DR. SHEWMON: You're using that as sort of a

'

15
pressure reduction and inversion?

16
MR. MICHAELSON: This is what you have to look at.q

.

17 :1
People have gotten into the situations wherein they have steam,

IS '
filled pipes in which they inject cold water, feedwater lines

10'
particularly, they've done this sort of thing.

e'*
They allowed the water to disappear from the

*1'
feedwater line and then bring a slug of cold water in, and it

| creates hydraulic instability. You get flash condensing of
-\
" Isteam.

, - ,
"'

And I'm just saying acain this is scmethinc that One2.cs.4.c er at accorwet me. - - -

~|ac

lought not lose sight of to make sure it is not instrumental,
I
i, c-

| uh,, 073
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!
Iagb20 the effect here. Because there is no provision to gently

'l
7 '| !'I inject this into the pipe, or to try to keep it trom rapidly
,

condensing the steam.
'

|
'

#
t DR. PLESSET: You could gec first a collapse and

5 '
then a re-expansion.

|

6'
MR. MICHAELSCN: As I understand it, it's primarily

,

'| the collapsed steam that does that.
I

3'
DR. SEEWMON: Co you get a water hammer? Is it

,

o
'

first cousin to that?

10
DR. PLESSET: Yes.

11
MR. MICHAI'LSON: You trap steam bubbles in a water

12
,

'

line, for instance, in the process of drying out and refilli{.g, '
'

n!-

and the rapid condensation creates a little problem.
"

I want to go on to another subject which was kicked

1 "5
around just a little bit ago. I guess _'m going to have to be

16 '
the devil's advocate on this one, because I can't fully agree,I

with the idea of using status nonitoring in an extensive sense.
la

In a process system, a fluid hydraulic process

19
system, it's very difficult -- it's possible but extremely

0 difficult to monitor all the kinds of things that can prevent
21

ithe system from working, keeping in mind you're talking about
!

'! instrument valves, you're talking about the process valves
I

,,lthemselves, you're talking about seal water coolers on pumps,''

l24
. Re00rMft, Inc. | water ccolers on T.o tors , literally hundreds of valves whichA ct. * ec er ti *

,e
''

would have to be nonitored if you want to assure yourself that
!

i

!

G8 074'
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, ,

,

i

1 '. 'agb21 every aspect of this system is ready to run. i
d
.

.

2{
.

'

I've looked at it myself a little bit because I
,
~

think, again, it's an ideal thing to think about. But when you ,,

!
4

istart looking at the practicality of it, it's realy hard to
|

,
i

!

5
i justify.
i

1

6'
IYou can create safety problems, of course, by
t

unusual degrees of complexity, which this would entail, and
,

iS' '

it's just not practical on, say, a half inch instrument valvei

9
! to try to figure out how to put a li 4 t switch on it to monitor

10
its position. The limit switch is bigger than the valve.;

11 1

It just creates a number of problems and then you

12 I.
have to multiply them by thousands, and. it gets very complex

,

to do. So I think at that point you have to trust administra-
'

,

14 i

tive procedures.:

15
DR. LAWROSKI: Wouldn't you be farther ahead to

16
at least get the DC valves displayed and --

17l'
MR. MICHAELSON: By all means, all main lina processi

la
| <al':ss should have status monitoring, that includes maintenance
,

19
valves particularly, because those are the kind the LERs

,

20
indicate people forget to open when they finish their maintenance.

21
.I But to go down into the ancillary systems, and
I

22 1
lq attempt to monitor their status is very difficult on fluid

1

23 ! systems. It's relatively easy on electrical portions. But
|

24 .

ac.. .c.,o a oom-s. inc. , on the mechanical portions ,. it becomes quite difficult.
125
I DR. CAREON: Any other questions of Carl?
!
,

,

GS-075
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! l

| !
! I' '

.

agb22 I; Is Dr. Stratton here at the =oment? |l
1

2h Do other members of the Committee have topics they'd!
i,
!like to bring up here? We've covered a fairly extensive list.

-

;('' 4 I
:

MR. FRALEY: Well there are some that people are

5 already looking at, and that is the provisions for containment
,

6' isolation. And certainly the su=p pump system, which I
7! understand on some plants has a radioactive monitor which '

IB' isolates them when it starts to pump radioactive water, but on |
9 this plant did not.

i

10
That is an area that needs further consideration,

i

11 i and the signals for isolating the containment, at which you |
t

12 do or don't isolate, but of course the Staff is looking hard !
I3 at that.,

| !

I#
The other thing that was mentioned was hardening,

i

15 '
| some normal equipment, so that it will operate under accident

16 '
or quasi-accident conditions. In fact, most of the equipment

I7 ! that's running is not safety-grade, although it may have been
18 ' hardened with respect to certain things.

I

19

And of course that would include the upgrading of
*0'

the RER system, perhaps to higher pressure and higher capacity.
.

21 : Lipinski mentioned the need for i= proved reliability in they

. , i. l

'' lheat sink, and it might be acccmplished by hardening the RER

'3| system and expanding it and then you wouldn't need to rely en
'

l'

i

24 1

2c,.;, cue meconen. inc. | he ste am generators .
t

ne ! So those are areas which I think may warranc further
"

i
i

i

1
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Iagb23 attention.
I

20 IDR. CARECN: I think it would be appropriate here
i

,
* to recount, to review, just make a list of the things we asked

'

4 the Staff yesterday or this morning to provide. |
t

l
'

I wonder if I could go around and ask, do you have.

6' .

such a list, Ray, or do you have part of a list?

7) Or, Jim, do you have a list, could you read off the
3' 1

list?
'

|

C2 9
MR. JACOBS: It's going to be hunt-and-peck and.

10 , hunt-and-find.
r

11
I MR. FRALEY: Why don't we take a few minute break

12 '
; and maybe we could organize it better.
. .

13 t
-

'

:
') DR. CARECN: Let's take a short break, then, and

i i

14 '
then, Jim, will you go through that, please? i

.

l *t
(Recess.)'

16 ,

:)

17-

la
i

19 |

20

21
I

.i

22 .j
i

.I

i

24 |
2c.swuv a.co,mn. inc.

25 i
!

!
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'
i

,

ld ebl Ih DR. CARSON : Let's go ahead with the meeting.

, ?|\

Jim, can you recount the things that we asked the2.020 ''

,

- Staff to provide us yesterday, or the comnents that were made"

,

~ # to the Staf f on things that we want to see them do , with per-
i
,

3 '

haps emphasis on the last points?;
. I
\ .

6;
MR. JACOBS: I think I can. I will try to give them

7: in the chronological order in which they were asked during
i

3' the meeting. - '

9
Firs t, it was requested that an analysis be performed

10
on the power-operated relief valves to determine whether they,

11 1
can close under all of the fluid conditions they are likely to

'

see, including steam, water, and a mixture of the two.,

1' 33
-

i
! The Staff was asked to assure that the small break
!

14
can be analyzed so that the wrong conclusions are not made by

15 ,
plant operators.

16 '
The Staff was asked to provide an analysis of the

j ,' ';
fission products that were found in the primary ccolant samples.

18
I understand they have analyses. They just didn't have them

19 'I
wi th them .

20
The Staff was asked to provide documentation on

'l^
'i natural circulation tests and on cases where B&W clants have
!

,e .

'' :| had to rely on natural circulation cooling..
!,,

~~

.i DR. CARECN : That was requested of the Staff cr of
I

24

nai aecorrers. inc. | Sabcock and Wilcox?2 ar- m. ,

oc i
~~

MR. JACCBS: I'm not sure who it was reques ced of ,
i

| G8--078
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.

Ieb2 but it was following Dr. Hanaeur's presentation.

2! The Staff was requested to provide adequate instruc-

,

tions to operators on danger signals and how to get the plant~

\

#
into natural circulation mode.

i

i ;

5 They were asked to provide additional in:ormation

- 6 '

on the radiation levels of the Three Mile Island containment

7
i atmosphere.

8 They were asked to look at the dif ference be tween!

9
the traditional steam generators versus the once-through s team

10
generator with respect to loss of heat sink.

,

11 '-

And also they were asked to assess the benefits of

12
early scram on turbine trip and/or loss of feedwater.

i

/ 13 ) '

DR. CARSON: What was the last one?
'

14 '
MR. JACOBS: To analyze the benefits of-- I think I

15 '
have this one reversed, the benefits of early scram on the loss,

16

q! of feedwater and turbine trip. They come simultaneously,

17 1
prac tically .

18
DR. PLISSET: What was the one before that? Once

19
through versus--

20 )
MR. JACOBS: Once through versus the traditional

21
steam generators , and with respect to their reactions , I guess,

79 .

^^ ! with regard to loss of heat sink, or how you lose the heat sink.
i

'3 j
'

DR. PLZSSET: In transient conditions .

2 4 ",
- . MR. JACOBS: Yes.AG-efCFat ReOOrtFS, inc.

z!c
! And then both Babcock and Wilcox and the S taf f were

:|
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I
.

i

eb3 Ih asked to assess the level of training with regard to the need
l

2 h to get plants -- the degree of emphasis in training on the need
,

._ to keep the core covered, and that was asked both of Babcock~

# and Wilcox and the Staff.,

; i

5 The Staff was also asked for identification of the

6: emphasis with regard to the training of Three Mile Island

7! operators specifically.

3 DR. CARBON: This came up this =crning.
,

9 MR. JACOBS: Many of these things came up this morn-1

10 ,' ing.
!

Il i'

The Staff was also asked to provide a chronology of

12 :
the radiation level readings taken out of the plant during,

i

; transie nt.

14
That completes my list.

15 ' DR. CARBCN: The last one, would you repeat it?

6
MR. JACOBS: A radiation level chronology frcm the

!!

1
instrumentation during the transient at Three Mile Island.

i

18 DR. CARSON: Gentlemen, I guess I would ask at this

19
point, again raise the question, do we want to put any of these

1
-
'

things, recommenfations, whatever, in a letter to the Ccmmission

21
today, or do we want simply to discuss them or to handle them1

I

,- .

"| at scme later date?
i

,,I
'~

The first question: Do we want to write a letter
,

24
_ to the Cc= mission?

Ac3-*fCef al AtOOffert. Inc.
9C i
"

! MR. MATHIS: Max, I don't think we ' ve go t time,

i
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|

|
~

Ieb4 really, to write a letter. Can we give our impressions to the
i

'
2"P Co=missioners verbally, and maybe we'd want to follow up with

',
* a letter later en. But we have to establish some priorities.

(- 4 the list we have developed so far is lengthy andt

,

3 '

i we need to say Okay, what are the things that need to be done
l

.

6: new with what we have available. And that I think could be done

7 verbally.

3 DR. PLESSET: I think that's well put, and I would

9
concur with what Bill has said.

10
I think we should be prepared, if we are meeting

11
with the Commissioners , to discuss scme of these things ver-

'12 *

| bally if that's not too difficult for the Chairman to organi:e.
. -

I3
I thihk we do want to write a letter but I thihk we need a,

.

14
little tine to get better organized so we can do it more care-

15 ', fully and in a less rushed atmosphere. We don' t have much time

16 '
today.

.I

17
DR. OKRENT: When do we meet?

18 ! DR. CARBON: We're scheduled to meet at 3:30. It's
!

19
recognized that scme of the people will need to leave.

20
MR. FRALEY: For those of you who are heading to

21
1 Dulles, we're trying to get a car standing by so that you enn

i

,, .

" l stay as late as possible,and we 'll tell you what time that is,
i

,. i

" | to get you cut to catch ycur flights.
I

24 ;
. If there is anything else we can do for anybcdv else-a-s,eers Aeoomrs, inc. -

25 '
! to arrange special transpcrtation so you can stay a little
,

f
| OU.-. &

VUA
l
,
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i
.

eb5 l later, let me knew.

,H Mr. Etherington?'

,,

. MR. ETHERINGTON: I'd like to get out as soon as I-

!

4; can. I' d like to get away a t 4 : 00 .
,

; ,

5 DR. PLESSET: I have to get out to Dulles a little
t

6! bit ahead of that because I don' t have a ticket yet.

7 i MR. FRALEY: Mr. Muller has volunteered to do what-
'

i

3 ever is necessary so you don't need to leave any earlier.
'

9 DR. OKRENT: I was going to suggest that if we broke

10
i for lunch relatively early today, one or two of us could try
i
t

11 1
to write something down. It might look like a list from which,

,

,

. 12 ; we made ccmments to the Ccmmissioners; it might end up being
i,

' I3
partly something that we could transmit in writing. We don't *

I# , have to reach a judgment until we see hcw successful pecple who
15

| write scmething down are, and where the Committee thinks it

16 '
'. wants to be, you know, whether it thinks it wants to discuss
a

17 i
| the points orally or scme of them transmit in writing.

18 '
But it might be useful to do that in any event.

,

19
DR. PLESSET: I think that's right. I think the

-

a

advantage of thinking in that term is that since there are a
a

21 1I lot of the members who aren' t here, if we had some thing written
6
'

,,

' ' J, down that Ray could use in the next few days to get in touch
i

'3 L: with the other Ccmmittee members and maybe read it to them and'

~
I

'4
_ RfCor?tft, Inc.1 ge t suggestions, that would accelerate it quite a bit.,LCS-r*Cef 34

,c
^~

j DR. OKRENT : But in any event, if you'd like, we
i

; GS 082
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| '

.

!

eb6 1 could try that. I don' t know what your image of when lunch was

2i going to be is.

3 DR. CARSON: Well, the image was 12 :30.

4| DR. OKRINT: Did you have scmething else you were

5 going to cover between now anc 12:30? I don' t recall . '

i
.

6' DR. CARSON: No, just the continuation. This cues-

7| tion, do we write a letter, and then presumably we do wa4.t to
i
l i

8' have a meeting with the Commissioners and we'd be prioriti i.7g

9 all the topics we mentioned this morning and agreeing as to

10 , which ones we want to bring to their attention, and what we
i

11 ! wculd say.

12 - DR. OKRENT: I would suggest that you move up lunch

s 13 ; to maybe twelve o' clock or some such time, and that we have
,

,

14 ! discussion and additional comments until then, and then a

15 couple of us can try to -- or more can try to , right here in

16 this rocm, if Mr. Fraley could bring a sandwich in.
||

17 ! DR. C A.R"Gh : Is that agreeable?

18 ' DR. LAWROSKI: I think so.

19 Does the Staff have anything over and above what
.

20 was given to us yesterday that may be important for us to kncw?

21 } DR. CARECN: Not dr.at I'm aware of. The Staff has
|

22j not said anything. I'm looking for Larry. He's out f or the

1
23 I =cment, I guess.
,i-

4 DR. LAWRCSKI: Has anything further developed, any.

Acs-Facera6 RecorMrs. tec.
,,4

| other developments? Are they closer to decisions about getting4-

68-083!
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| .

li

eb7 I this thing into cold s tandby, or what-not? |

2 DR. CARSON : I have no knowledge. When La;ry comes

3 back--

1

4 DR. CKRENT: I must say I find it a little curious ;
i '

5 that we have only Larry here today. I must say-- I'll just
i

6 let that stand.

7! DR. CARBCN: Well, let's then do move lunch up to
i

3 whenever it's a reasonable time.
,

9
. I wonder if it would be appropriate to go through

10 , our list of items here and see which ones strike people as

11 '
important in terms of bringing them to tae Commissioners '

12 :
attention, either by letter or in the meeting today, and get

6 -
-

I3 }, some idea of what we as a group consider to be the importants

-
,

14 !
topics to bring up.i

,

l 'e '
Does that strike you as reasonable?

16
y If so, let me go through the items real quickly, the

17 :
things that Tim Jacobs just read off:

18 '
Analy.11s of power-operated relief valves to see thati

19 !
i, they close prcperly, and so on.

.

O
Is that one that we want to--

l-

] DR. SIESS: I don't understand it.
J

$9^^ .
1 DR. CARSON: Can you refer again?

i

,"
MR. JACOBS: It was a question asked by Dr. Plesset,'

.i
^^i and I think cerhans he can erobably phrase it better than I can.

Ac. s.e.rai a.cor.m. i nc. , - - -

SC !
'' l DR. PLESSET: This is a question of the pressure,

'

i

;

I
..

1

G8-084
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eb8 I the force on an open valve when you have a ficw, possibly of
.

icw quality, going through it which might prevent a valve'

,

, which has a closed signal frem closing.-

4' I made es timates of this and scne of those forces
3 could be very high.,

6
Now Hanaeur was here when I mentioned this and he

7 said they're concerned about this and have done scme analysis
3 also in connection with ATWS.
9 So it's an item of scme significance. I don't knew

10
whether this had anything to do with that electremat relief

i

11
valve on the pressurizer because if they got some high velocity

12
ficw, particularly if it had some water in it, it might not

,

I3 close. I dcn't knew. He didn't know either, and I haven' t been

14 '
able to find cut.

15
DR. SIESS: This applied to power-operated relief

16
: valves like here, pilot-cperated relief valves. What about
d

17
safety valves?

la '
DR. PLESSET: It's a fcetty general point.,

,

10'
Do you knew, Harold, if they've been looking at this

beyond-- Has it been locked into --

^I :
'

I MR. ETHERINGTCN: Nc, I don't.
,,l

"] DR. PLESSET: -- in connection with the closing of a
-, l
''! valve?

24 | MR. E"'HERINGTON : I haven' t had any dascussion on2c.s.c.,.. n.conm. inc. j
c

~~ l this. I think the question of water hammer, chcugh, when a

1
-
,

i

G8--085
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Ieb9 slug of water hits is important.

2
3 DR. PLISSET: That's an additional point. It's a

,

- possible source of damage to the valves .~

(

4
i DR. SIESS: Can we try to categorize these as to

,

5: '

short or long term?
I

'6,
DR. CARSON: Yes, we could. i

7: DR. SIESS: I would tend to think that would be long

3 term; you know, whether or not this valve stuck open, there -

9-
are other small break LCCAs that could get you into similar

10
situations. This is just one in the category, and it differs

11 '
from other small break LCCAs in that it has occurred. And I

12 ' may not be right there.
.

, ,3
j But it seems to me it's a little longer term.
,

14 | obviously if the valve, that particular valve, has
,

1

15
got a history of sticking open, I mean power-operated and.

i

16 pilot-operated, both, WASH-1400 assumed 10 , probability with
17 '

a factoi of 10 either way. And that's why they've got a block
,

la
valve in front of it, I would suspect..

:
19

DR. PLESSET: Yes, but the operator might not have
.

20
had a signal. The signal might have been that the solenoid

71
' ] was energized and that would indicate that it was closed, and
,, ! it might not be able to close,''

i

$1'~
DR. SIZSS: Yes. But that's a different cuestion as

!
-

24 .

_ to whether he knows when it's closed.A CS- 7 9d t' at ReOOfftr1, Ific.

u;
'~

; OR. PLESSET: That's also part of it.
!

!

! G8-086
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1

ebl0 I DR. SIESS: I think that would be independent of hcw

, it

*3 reliable f was.
I

,

DR. PLESSET: Well, I think we have a kind of a mix-
,

<

(
# of long-term questions and sc=e immediate short-term questions

,

,

5 '

that apply to this incident, and then some general suggestions
l '

6' such as Carl Michaelson has made, Ckrent has made, and Lipinski.

7 And I thought that those would be more what we want to censider
,

3 right new than seme of the queries of the Staff. Presumably

9 they 'll ccme back with answers , one way or the other.

10
DR. SIESS: As I was listening to scme of the points

11 0'
raised this morning I was trying to put them in three cate-

12 geries: prevention, mitigation, and then recovery. I think

IU ' Steve had a number that related to difficulties at Three Mile
,

14 ' in knowing the situation which relates to recovery from an

15
accident. It wouldn' t have much help in preventing or mitigat-

16 ' .

Ing.

I don't knew whether we could try to classify them,

18 ! d:at way, prevention and mitigation for similar plants.

19
DR. CARECN: We could give it a try. It seems to

"O'
me they might fall in either sategory, they might be either

'l'
s long term cr short term, but still we might bring them up today.
l

,,a.

" ' DR. SIESS: I would certainly be in favor of keeping
,'
'! our recommendations or cctments to the Cc= mission en shcr. to

'

24
, _ medium term, and have =cre time to review the long-term things
4CS e9Cef 31 R eOOf'9f t. IPC. j

z.c ,i
; and sharpen up cur questions en tnem, or creaden our questions

. . .

1

1

i 68-06-rf<
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14
ebil l on them. We might go either way.

, 1.
^'

DR. CAREON: Short to medium term then.

3
Where do you classify this one, Milt, the one on

4
the analysis of power-operated valves?

,

I

5'
DR. PLESSET: Well, that's going to take scme time.

i

6-
I'd say that's long term. Chet has pointed that out and I

7,
agree to that.

8
DR. CARSCN: The second one then was to assure that

9
small breaks could be analyzed so that the wrong conclusions

10

! are not made by operators.

11 i
DR. PLESSET: They could be analyzed. I think I

12 '

,

brought this out with my exchange with Carl. The question,

13 l
really is can the operator deduce the proper conclusion frem

+

1.1 '
.nat happens . Is that agreeable?

15 ,
DR. SIESS: It seems to me there are a nwnber of

16
things there . There are ultinate courses for small breaks.

,

l'i

The point Carl made about isolating a small break at various,

la
. times into the excursion might give different results, the
|

19 '

.
small break that grows into a larger break, and that can occur

20
at different times. This would be a pipe break that started

21
! off as a crack and opened up.

,t
i "

| It might be the same problem with large breaks,
23 |

! large breaks that are made frca small breaks by a valve that's
24 ,

ac.. ,c., a.oor,,n.irc.' clcsed and doesn't close all the way.
25 '

j DR. PLESSET: I think this is an important item.
.

! c>s~oss
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.i

ebl2 8 ' DR. SIESS: We mentioned this in our previous letter.

2 DR. CARSCH: Yes.

,

DR. SIESS: Oc we have copies of that previous
*

( ,

#$ letter?

5 DR. PLESSET: Did we mention it this way?

6' DR. S IESS : It's not in the folder.

7i DR. CARSON: It was handed out yesterday.

3, DR. SIESS: I didn't get it.

9
It's being handed out today, again, I see.

10
(Document distributed. )

11 !
MR. RAY: It's in the third paragraph of the letter.

12: DR. PLESSET: It's essentially in there.

13 !* i DR. SIESS: We could obviously elaborate on that but
1

,3 ,

I don't think we'd justify doing much elaboration now, but I~ >

15
don' t think it would hurt, in our discussion with the Commis-

16 '
i sioners to repeat this recommendation and indicate tha e
1

made it in that letter because we thought it was an early-term

18 , matter and we still think it is -- if we agree to that.

19
DR. CARSON: Is that agreeable?

'O'
(Indications of assent.)

'l'
I Let's do so.
I

Sa ,

'' | DR. PLESSET: I think we might mention the further
i

analysis is of concern, but that's not all going to be imme-

24 |
_ diate; it's going to take some. time.'

ACS-P euirr34 A#Cor*tr? IN. i

|, OR. CARBCN: Number three on Jim's list was providing
1

0

! G8-089
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I'eb13 analyses of fission products frca primary coolant samples. I

',

' guess that would be long term.'

,
* Number four--

# DR. LAWROSKI: It's =cre in the nature of providing
n

5' appropriate samples.
t

6 DR. CARBON: Number four, documentation on natural

7 circulatien tests in cases where B&W plants have had to rely
i

0 on natural circulation.' I think that was primarily to 3 5W.
,

9 MR. ETHERINGTON : This is the kind of thing you,

10
usually ask the Staff without worrying the Commissioners about.<

11
DR. CARBON: Number five, adequate instruction to

19~'
operators on danger signals and hcw to get plants i.1 natural

13 ;t
circula tion.* '

.

14 ,
DR. OKRENT: The previous letter dated April 7th,j,

15 ,
in that letter we limited somewhat, and it might pay to

16 .
consider specifically calling out the natural circulation ques-q

17 ,
,

tion.

13
DR. CARBON: Is everv.ene acreeable to that?-,

|

19
DR. PLESSET: It would be nice to have the data

:0
that we asked the Staff #cr regarding the cccasion on which is

21
! was required, er as the result of scme tests, were they gced
1

3,
.f.6

i tests or not.
i

-,
4w

', Are we ready to do that?
,. .
.,

DR. OKRENT: I think it wouldn ' t hurt to indicateace-r.cune a.co,:u t inc.

,e'
as

| the importance of the operator being better informed abcut
:

Gr 030
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i

'
.

+ ,

ebl4 I when and how to go into natural circulation, and the possible
'

,

2| need to develop further kncwledge. I think that is something
',

we can do.*

(.~
4

,

i |

! DR. CARBON: Is it agreeable to include this one, '

I
, .

5' number five? -

i |
|

6 Number six I think was simply asking for information i

7 on radiation levels at the Three Mile Island containment. '

0 DR. OKRENT: Not just the containment. The question
;

9 in people's minds there was interest in what info , nation was

10 available when, and in what detail concerning, for example,

11
levels in the primary coolant as well as elsewhere in the plant,

|

12 ' i

as to whether or not this would give you or did give other ;

'e a: <

insights into what was going on besides that which was avail-
|

14 ' '

able from other information.
''

l

15
It's a question of what was actually measured, and I

16 '
q suppose where it was displayed, which would also be relevant.
I
!

17 | DR. CARBON: Is that one to bring up today?

18 !
DR. OKRENT: I don't think I would bring it up to

19 '
the Commissioners.

DR. CARBON: Number seven was the difference between

21
1 traditional steam generators and once-through steam generators

,, 1-
i

"| with respect to the loss of heat sink in transient conditions.
!
'

y'
I DR. SIESS: The loss of which heat sink?

.!

24
MR. JACOBS: The steam generator.

we_oce,e, necomn. tec.

,.
'~ ! DR SIISS: Is this the question of the diff erence

;

I
1

G8-091
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: ,

ebl5 I' in inventory?
!

2 DR. PLESSET: There are two aspects of it. Fori

,

example, in load-follcwing hcw does the once-through ccmpare*

(~
#; in its stability of behavior with the conventional steam

|
| 1

5 generater? I had a broad question for the Staff as to the
i

6 difference between the once-through and the conventional steam

7 generators in transient conditions.
.

3
- There 's another aspect that Harold brought up and

t

9 that's in connection with the steam generator as a heat sink,i

10
,
once-through versus the conventienal. I think that's another

.

11 : .

'

questaon.

12 DR. CARSON: I guess that's long term, isn't it?

(_ DR. PLESSET: I would think so, but I think it's

14 ' i

kind of i=portant. '
>

,

15
DR. CARSON: Do you want to say anything about it

16
today?

Il
I

3 ,' ,

{ DR. OKRENT: It's scmething we ccgnt to examine in

18 i
Subccmmittee meetings or Full Cc=mittee meetings in a little

19
ore depth I think myself.

DR. PLESSET: And get scme Staff information which,

'l* I was hoping was what we would have, unless Harold has something

,, s

" j more specific about the heat sink problem.
|, , '

'" l MR. E"'HERINGTON : No, what I think we need is a
1

e4 !'
'

ac..r_.cm. Awm,:nc. | better basic understanding of hcw these function in the natural

5 ]\
'

circulation =cde. Is it a matter for analysis and probable
i

I

;

i
'

G8-092
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i i

!

eb17 I
! experiment? ;

i

2 DR. CARBON: Nunber eight, benefits of early scram

3 on loss of feedwater, particularly the benefits of an early
[ |
%- 3 scram. i

i I

i.

5| Is that the point Walt was making? |
r i

6 MR. LI?INSRI: Yes, loos of feedwater. |
i

7, MR. SIESS: Earlier than 12 seconds? |
|

.
3 MR. ETHERINGTON: The temperature I think rises

9 about four degrees a second at full power, so that early scram
i

10 does mean something. If you can knock six seconds off the
la

II ' '

scram time, that's 24 degrees of temperature rise. This would

12 : assume no heat removal of course. !

(_ '3 DR. CARBON: Did you finish, Harold?

'

I# | MR. ETHERINGTON: Yes.

1 ~5
! DR. CARSCN: Repeat it, would you?
i
,

16 '| (Laughter.)

MR. ETHERINGTON: If you were taking no heat out

18 of the system thi.s would raise the temperature of the primary
i

19 '
system about four degrees, as I recall, but of course you are

"O removing heat. You don't actually get that rise . It is.just'

I
9- i

s a- measure of how much heat you would remove if you scrs=med*

|
,a
" earlier.,

i

* 3 ^| MR. LI?INSRI: That's precisely the point. Because-

i

24 i if it's eight seconds, it's eicht full pcwer seconds into the"Aa-r_eceras Reoorters, Inc.

~5 '
'

primary system. That has to be stored.

1
5

I
.
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i i

1

ebl8 l' MR. ETHERINGTCN: That's another way of putting it,
,.

13
! yes.

3 MR. LIPINSKI: If you scram earlier it j Is t buys
: ,

4
you a little more time by getting you that additional energy |;

|

5' 'by scramming.
'

i .

6| MR. ETHERINGTON : It became important in this case i

7! because the steam generator went dry. It wouldn't be so im-
,

8 portanu in the ordinary way.
'

i

9
MR. LIPINSKI: Here you s till didn ' t have feedwater for

10
eight minutes so it would only change the front end of the,

2.440 curve and the temperature still would have risen with time.

12 : DR. SIESS: What kind of scram signal are you think-
t

b I3 i ing about? Turbine trip or--
,

#
MR. LIPINSKI: Closure of the feedwater valve or

p~ .
closure of the turbine valve.

16
ld .

||

17 f
f

I
18

|
,

29 :|
'

20 'I

21

1
22 ,-

!

!

23 j

!

24 ;
ac J owa a.cor,n. a nc. '

25|
.

i
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| |

i
i

1| |

lE agbl | DR. SIESS: They deliberately designed these not to !
2- i

I ;

trip on turbine trip. j

3 |
' MR. LIPINSKI: Cne would have to take a look at the

|'- 4
i

systems to determine where the best p iace is to take a signal,
|

Si i

| I wouldn ' t want to design it'right now, i
6'

I
DR. SIESS: Does loss of off-site' power cause

,

7:
'scram?

8 |
MR. LIPINSKI: You don' t have any place "o dump

9' ,

your load. '

'

10

DR. SIESS: Does loss of off-site power cause
11 ,

L==ediate scram'
12 ' !

It's one of the nost likely transients, the '.o s s !
13 : 1

.(' '
: of feedwater, but does the loss of off-site power itself cause i

14 ! l

scram? Can B&W answer?+

15

MR. TAYLOR: The loss of off-site power will cause
16

i you to scram because you immediately lose all four reactor

coolant pu=ps.
13 i

MR. ETHERINGTON: Isn't it more direct than that,
19 1

don't you lose power to the breakers, the scram breakers?
20

MR. TAYLOR: No.
21

4

1 DR. OKRENT: I think the point under discu ;sion

22 | hould be looked at1s I think we 're going to have to lock at.

23 j

24 { the multiple ramifications of the question and see what are the
;

2e. sw:ers a. corms. inc. | advantages and disadvantages of. any proposed change of this
25 '

kind. _

l
'

GS-005



407 |

|

Il

think it's an item that we would identify |!agb2 So I don't

2d |
to the Commissioners . I think we should semehow in the near' '

i

3
future initiate obtaining information ourselves from the Staff-

,

|*
| on that.

|
5 !

DR. CARBON: Any disagreement with that? |
|

'

6' !
MR. MICHAELSON: Could I comment a little bit on j

i
;7;'

that?
!

3
The comment that I would like to make, Dr. Okrent,

9
is that the very small break analysis , of course, pertains not, ,

10
just to B&W type plants but to Combustion and Westinghouse as ,

11 i

well, and that is where you are involved in the U-tube type

12 i

steam generator and would therefore need to look at its
|

(c
13 , I

particular characteristics for the small breaks. '

i

14 ' |
DR. OKRENT: I agree.

15

DR. CARBON: Going to Number Nine:
16

a "To assess the level of training with
17

regard to the degree of emphasis on the need to
18

keep the core covered information frcm Three
,

19

Mile Island especially."

20
That was the request for information by us this

21
1

; morning.
22| DR. LAWROSKI: It's the importance of keeping the

;

23 d
! core covered in all reactors.
,

24 i
a.;-cum a oonus, me. } DR. PLESSET: Tnat should be addressed to all

25j
ireactors.
:

I

i G8 09G
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,

i I
,

,

li

I! i
agb3 DR. LAWROSKI: Yes. ;

2 i
DR. CAREON: Do you wish to say anything today?

3 !

DR. LAWROSKI: I think it remains still very ,

!
- 4

i=portant . I'm sure the people have heard about it but it j
5; !

doesn't hurt to reiterate it. i
'

'
6

DR. SIESS: What was it? .

DR .. LAWROSKI: The importance in the operator

|a
.

the core is always covered.
'

training of making sure that
9

DR. OKRENT: You may not always be able to keep the '
10

core covered.
11 i

DR. LAWROSKI: Or that it get; cooled as well, if
!2 :

you can't keep it covered.,

t 13 i
'- ' DR. SIESS: .That 's the inportance difference, I

IA
t ,

'

think. Keeping the core covered is nice, but keeping the
15

core c. col is what we want.
16

p DR. SIESS: If the operator were iccking at
17 |

temperatures rathar than level indications, he'd be in an;

ia '
entirely different situation.,

19 :1

DR. LAWROSEI: He has to look at whatever~ informatica
20 '

was useful to ascertain that.

21 ] DR. OKRENT: I think_this is a subset of the general
, , .
M6

;questien that, in fact, was identified in our letter. And I
23 '

'for one, would like to learn what is known about these transients

24 !
a seers a. corms. i,c. ; and what is learned in the near future and how this relates to

25 !
,

, operator training and the information that can be made available
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i

i

11

agb4 | to them.
2

I'm not quite sure what I would tell Cc=missioner
3

Bradford if he asked now what should we go out and tell the
,

4

Staff to tell the operators to do if all we said was tell the,

i

5\
i
'

opere tors to keep the core covered.
i

6

(Laughter . )
7

DR. CAREON: Well where do we stand?
8

i DR. PLESSET: There was one that Michaelson brought
9' j

up and that's regarding --
|

10 |
DR. CARSON: Are you still on --

11 i l

l
OR. PLESSET: I thought we finished with that --

12 |
| I'm sorry, I thought we were finished, go ahead.

10 !(, MR. RAY: Is the need here to decide what they j

!

14 |
should tell the operators, or that we emphasize the need for,

;

15

training, regardless of what training has been done before,
,

16 !

emphasi:e now to the Commissioners that there is an urgent need ' ,

17 ,

that operators be training specifically in this area. I think;

jg ! i

that's the important thing. ,

9 .

DR. CARSON: That could be one definition of this, ,

20 '
yes.

21
.

1

DR. CKRENT: Again, though, I have a feeling we havet
22

to be careful about giving an cpc ator very strong guidance
23 '

with respect to a specific situation which nay lead him to
24 ,

Ac. f.cere a+=rtm. inc. .' react. adversely to the next situation.

25

So I guess this is why I've been sort of urging

|
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i
,

i

1;
some rather aggressive program of looking at what I will callagb5 !

2!
' anomalous transients and so fcrth and see what are the various

3
- ranges of things that can develop and what should the

,
'

|4

instrumentation be doing and what are the various actions --1

,

5'

if there is then a clear pattern and the operator always can
6'

; look at two instruments and from these know what to do, then

7
it's simple. If there are some where he has to keep another

3.
! factor in mind, you know, then his instructions have to be

|
9 I

; somewhat different. i
i

10 '

| This is the only hesitation I have. What is it

|11 i

you are going to have the people tell the operator to look
12

! for? He's been trained to handle a range of things already and
13-

we're 2 inking about the other things, and do they all have
i

14 |i

j one pattern to '. hem. i,
,

15 ,
,

DR. SIISS: I agree with Dave. This is a very;

16 i !

I complicated subject. It gets down to what's the operator going
17 ! :i

to do, what's the machine going to do, what's automatic, what'

i
18

isn't. And it's going to require a lot of study. i

19 ' ,

It's the man / machine interaction all over again.
20 1 |

And I think the analyses have to be made looking at things the ,

21 !

operators could do wrong that they should be told not to de
22

and things they should do right that they should be told to
23

do and keep the list as simple as possible. It's not something
24

Ac s.s re secomn, ine. . you' re going to come up with in a couple of weeks.
25

DR..CARECN: Shall we, then, drop this and not cover-

:
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!
i

liagb6
| it today?

2
Item Number 10, I think, was simply asking for

3
information, the chronology of radiation level of the transient

(- 4.

'

1 at Three Mile Island,
i

5'

| I then go back to the about 29 items that we listed

6'
this norning, and let's try and go through those very quickly'

i

71
! to see what you want to do, to which you want to put high on
I

8! the priority list.,

9-
|

The first one was natural circulation. i
i

10 '

Harold, do se want to say more? |
11 1 I

MR. ETHERINGTON: I personally don't, I think I've !,

12 | said enough.

I DR. SIESS: I think we should inform the Commissioners
4

14 ' lthat we have expressed a number of concerns about the ability |

; to get to natural circulation and stay there, and that these
.

16 '
i'

were addressed to the Staff and B&W and I suspect scme of then '

l

17 :|
i

apply to other PWRs. But addressing it to the Staff certainly
18 ' '

; took care of that. But I think we should tell the Commissioners;
19 ' |

| about that.
1 .

'
20

DR. CARSCN: Does that seem reasonable?
I
i21

MR. ETHERINGTON: Yes.

22
DR. CARSCN: Good.

22 '

And Number Two?
24

4c..;.en, a.cor n, i nc, . DR. SIESS: I think it might be worthwhile to make

25
clear that our concern about natural circulation is of two

I
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1

agb7 kinds. One is natural circulation in Three Mile Island 2,
2I

which is under scme abnormal conditions new and there are a ;
a-

number of proposals which the Staff is looking at very thoroughly |,!

. i

|
|-

j but also the question of natural circulation as the standard
i

$i |
'

1 precedure for a numher of transients.
I

6!
MR. ETHERINGTON: I thir.k Number Two has been so,

7I
| well analyzed I'm not really concerned about it, the Three
i

8

| Mile Island.
1

9{
j

DR. SIESS: That's Number One.
i

10 |

I think if we just mention natural circulation, |
!

11 ! |

| they're going to take it in the context of Three Mile Island.
|

12 |
So I think when you make the point, make it clear that we're

-

13 I

(_ not that much -- that we 're concerned, but we think that that ,!
14

|
is in good hands, but we're icoking at the other cases where

;
15

j natural circulation is the expected =cde of operation after
16

certain transiente,
,

17j
| DR. CnREON: And Ncmber Two is whether ther=ccouples,
i

18 ;
C3

| below the core are being utilized in an optimum way, having the
19 '

i temperatures available and off-scale, use of existing equip-
20 1

=ent, action in this direction.

21 |
MR. ray: What would you think of the merits of

22 '| extending that|

to suggest that they be qualified as safety
23

equipment? They're not qualified new as I understand it.
24

Acs Kweral Recorwrs, Inc. i DR. SIESS: Do we know whether the other PWR vendors
l

:3

also have thermocouples at the top of the core?

G8-101
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|

! I

i

l|
iagh8 j MR. ETHERINGTON: Scme do but they also say they're
.

2!
| not replaceable, they expect them to last a long time , but when

3
1they go they have no intention of replacing them.

'

,
~

4

f DR. SIESS: I recall that from several years back |

5| and I don't know whether things have changed or not. They were
6 !

in there for pre-op testing and early tests and verificiation '

I
I

; of analyses.

8|
| Are they replaceable?

9; !

endlE i MR. RAY: I don't see why they should be, j

10 '

1F | Bill, do you know what the element in the thermo- i

11 . !
couple and its circuitry is that might be susceptible to .

12 ! l
ahort life? Is it the insulation?.

I
/ 13 i'

| MR. MATHIS: I'm not familiar enought with it.-

,

14 ' !
,i MR. RAY: If it is insulation, there 's a lot of j

15]l
| development that has taken place in the cable industry with the

16 |
j development of insulation that is better able to live through

17!
'

radiation conditions and so on. How severe those are compared,

18 !
I to Three Mile Island, I don't know.

19 | i

DR. SIESS: Eow many thermocouples are still
20

operating at Three Mile Island Unit l? Can B&W answer that?

21 ,l MR. TAYEOR: 49, Dr. Siess.
22 '

'

DR. SIESS: At Unit l?
23

MR. TAYEOR: Oh, at Unit 1, I can't answer that.
24

Ac s e.,. a.oorms, ir.c. | I den ' t know of any problems with them.
25 '

DR. SIESS: Are they replaceable in your reactors?
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I ,

l |

t

-
li

agb9 | MR. TAYLOR: Yes.
2|

! DR. CAR 3ON: Jerry, I wonder if that might not be
!

3 l
I

i one we could leave as a little bit longer term. '
i

,

'_ 4

MR. RAY: Okay. It's semething I think maybe scme
|

5

information might be obtained on the insulation of leads that
6

! would be connected in series with the thermoccuple elements i

7: e
t

| if that is the weak spot, and I suspect it is.
8

, DR. CARBON: I think we could ask the Staff for'
|9i '

that.'

10 , ,

IDR. LAWROSKI: I'm not sure I understand what you
11 !

|=can when you say used opM mally.
,

12 : I
l MR. RAY: Let's say to endow the components that i

13 |
( are in the ther=occuple circuits with the capability to last

i
14

. |
as long as possible in the environment that is characteristic4

15 |
3.030

i of where they're going to be. They include containment if
16 i

i

| this is the way they're handled or if they' re taken to a con-
17 '

! verter or a transmitter within containment, that that element
1

18

| also be qualified.
!

19

i DR. CARBON: I think Steve is asking a different
20

question. This was Dave's point.
21

I think what he meant was -- although he can speak
22 ?

for himself, I think he was saying that there are thermoccuples
23 q

here.' t Make use of them..i
24 ';

Ac -s. ems a.mnen. inc. J MR. RAY: Oh, yes. All'I'm doing is ex anding the

25 ]
requirement.
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l I

i

l'
agbl0 | DR. CARSCN: The original point in the optimum way

;

2| i
) was to get them out, get temperatures where you can read them. '

3 |
MR. RAY: Use them, in other words,

i

('- 4 |
1DR. LAWROSKI: This is what you mean by optimum?
j

Si !

Okay, I just wanted to be clear. |

|
6;

DR. CARSON: Is that correct, Dave? .

7 !
; DR. OKRENT: Yes.

3
|

| MR. RAY: My thought was an extended requirement. ;

9', DR. CARSON: Well with regard to the optimum way i

|

10 '

; sort of thing, do we want to make comments on that today?
Il i ,

DR. OKRENT: I think it's reasonable to recommend '

12 - k
i implementation of changes expeditiously to use such thermo- i

13 -

Icouples as are available. I would not propose any early,

t '

14 | lrequirement that they be safety-grade or so forth. I think
15

we should look at that in connection with other kinds of,

16 ''
instrumentation.

17 i
' DR. SIESS: You're saying if they have them, fix

18 |
them so they can use them.

19 ,

DR. OKR.UT: Right.
20

DR. SIESS: If they will read 800 or 900 degrees

21 | or 1000, have them record that er display it.
22 'l

! DR. OKRENT: Both record and display.
.l

23
DR. SIESS: But if they're not there, don't put them:

24
i

Aa.neers a.conm. inc. , in right away or --
25

DR. OKRENT: I wouldn't make in a regulatory

I
i
'
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i l

|

I !

a gbil requirement.

2i'
MR. FRALZY: I would like to suggest hhat you also ;

3 !

add to the same reccmmendation thermoccuples in the tailpipes
e ! ;
l 4' I think if they shut those relief valves |i-

of the relief valves.
|

3
early in the transiun_. it will not be a very significant,

6 !
event.

7 |
,

B&W tells us there are thermocouples in the i

8
tailpipes. I think they're printed out on the same computer |

printout. I think they also ought to be made readily available
'

10

to the operator and any other indications of holes in the primary
I

11 l (coolant system, pump saals or whatever else is available. .
,

12 : 1
-

I don't know that there are others but, whatever
j
i13 i i

( there is available, I think if we're able to isolate it earlier,i
14 |

; it would much a much less serious transient. And if it does
15

happen to the tailpipes, that's because no one told us.i

DR. CAREON: Is that acceptable to everyone, that
17 !

'

we will mention this topic and include both the core ther=o-

18 |
couples and the tailpipe ther=occuples?

,

19

This is taking a long time and I'm wondering if
20

. there 's any way we could do this in a quicker f ashion.
21

| DR. OKRENT: I have a suggestion, that =ost of you

22 ] go out to lunch and a couple of us try to write something for,

23 |
you to look at.1

I

24 |
ac..;,emi n.conm. inc. | DR. CAR 3ON: Including picking up the ones from

25 i
i

these?'

\ ob,~10d
,- --

i
,

;

.
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I
'

i
i

! I
agbl2 l! DR. OKRENT: We 'll try to nake it a little bit on !

i

!
2 i the long side, so that those of you unlikely to -- well you

.

i

|
3 might be interested in it, in what we try to include but there

'

'

- 4| would be some guess involved.
i
i

5' DR. PLESSET: That sounds like a first rate
I

6: suggestion.

7j I was just going to nention one thing, Dave. This !
i
i

8 idea of the presstrizer heaters having emergency capability -- !

9; DR. OKRENT: I would assume that would be on our
,

10 | list.
,

i
i

II l

DR. PLESSET: I thought that was a very good, Ia

T2 very useful suggestion.
,

i( 13 ! DR. CARBCN: It sounds like a good suggestion, j
i

14 Does anyone want to bring anything else up before '

i

15 ' we break for lunch? Would you like to ask any people in
,

16 i particular to stay with you?
t

17 i DR. OKRENT: My experience is that Siess is very

18 ! skillful, but he has a lunch date already, I believe.
I9 Carl and Harold Etherington, if they can stay.
20 DR. CARSON: You don't have a lunch date by

21! definition.

22 j MR. E*HERINGTCN: Ckay.
I

23 ] DR. CARECN: Carl, can you stay and Walt?

24 MR. LI?INSKI: Yes.
a.sens amomn. inc. ja

ci-

-- | MR. MICHAEI. SON: Yes,
o
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I I

i I
;,

i

l'
agbl3 DR. CARBON: Let's break for lunch, then, for an

;,

,

2, !.

hour. ''

3
'

(Whereupon, at 12:20 p.m., the hearing in the
I

- 4 iabove-entitled matter was recessed, to reconvene at i,

! l

5 |

|
1:20 p.m., this same day.) |

6 |
I
i

7' i
,

|i

,

8

9 :

' i
I

t !

I
i

i,11 -

8

12 : I

:
! .

C 13 |
: ,

14 |

15
,

16 '
!
i

l

18

i

19

,

20

21

22j-

1
23

.I
-

24!
As-Faserat Aeoorters, tre. ;
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|

| \

1Fcont'd !i
agbl | AFTERNCON SESSICN

2'
3.090 ! (2:00 p.m.) -.

3 l
DR. CARBON: Let's resume the meeting.

A
'

You have in front of you a draft letter, the first ,

,

5 i

i page of which is typewritten, the rest of it in handwriting. t

6'
The secretaries are typing the rest of it right now and maybe

|7; '

! by the time we get through , we'll have a typed version. |
, i

!
-

a! I would think maybe it would be appropriate to -- i
i i

9 i
certainly either for us to read through it by ourselves or ,

i

10 '

perhaps, better yet, to ask someone to read through it.
11 i

Dave,. would you be willing to read through it? '

12 '
DR. OKRENT: If you like. |

i
-

13 | 1

( ,
14 ! !

| Let me say first that what we tried to do is pick *

eut those items on which we thought the Ccmmittee might want'

15

to rake a comment at this meeting, and then we tried to phrase

16 |
'

these .'n the way that the Ccemittee might put it into a letter.,

i

17 '
We didn' t know whether the Committee wanted to write a letter

i

18 i
,

; or not. We may have erred in our choice of which topics the
i

19 '
Committee thinks it wants to cc= ment on.

- 20
So with those apologies . . . .

21 ]i
'

DR. CARSON: Okay. Fine.

22
DR. OKRENT: "During its Special Meeting,

23
April- 16-17, 19 9, the ACRS continued its review of

24
2c..;e, a.co m ,inc.q the circumstances relating to the recent accident at

25

the Three Mile Island Nuclear Station Unit 2.

i

,
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| |

i

1|
I During this review, the Committee had tha cenefitagb2
i

2| |
o# discussions with representatives of the Babcock. ''

3'
and Wilcox Company and the Regulatory Staff. TheI

i

(- 4
Ccemittee provided a first interim report on

5| April 7, 1979.
6|<

" Natural circulation is an important =cde.

!7 !
| of reactor cooling, both as a planned process and

. ,

as a process that may be used under abn)rmal cir-
|

9i j
j cumstances. The Committee believes that greater ,

,

10 ' i

i understanding of this mode of cooling is required j

11 t |
and that detailed analysis should be developed by '

,

12 '
Licensees or their suppliers. The analyses should

-

'3 | .

|( j be supported, as necessary, by experiment. Pro- .

,- .

14 ' |
cedures should be developed for initiating natural |

,

15 | circulation in a safe manner and for providing the
:
'

16 ; i

' operator with assurance that circulation has, in fact, !

17 { been established. This may require installation of,

f

18 '

[ instrumentation to measure or indicate flow at low !

19

i water velocity.

20
" Normal operating limits are reviewed by

21
the Regulatory Staff in detail and are formaliced

22
in the Technical Specifications for the unit. Shut-e i

23 '
dcwn procedures are also reviewed by the Staff, but

24 -

w s.c y ., a , con y ,,ine . the Committee believes the review may not be made in

25
the same depth as the operating limits. The Committee

i
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|
!,
l

1| i

agb3 suggests that consideration be given to requiring :,

t
'

2 I |
the Licensee to prepare a formal document for NRC.

I

3 1

/1
, |approval, defining limits for shutdown modes."

|4
By the way, these are not necessarily in a logical !-

l
,

5<r
order. They were stapled together at randem. .

,

6'
"The Committee reccmmends that contingency. ,

7' I
studies be made for operating nuclear power plants

,

3 I

to accertain what additional measures might be taken !
!

9' ;

to limit the extent and consequences of a serious ;

10
accident. !

11 -

I"The ACRS recommended that operating
,

12 |
Ipower reactors receive priority with regard to the

13 ' -

C definition and inplementation of instrumentation,

I

14 j
which provides additional information to help

,

'

15
diagnose and follow the course of a serious accident.

I

16 ,

il This should include improved sampling procedures
17 ;

under accident conditions, and techniques to help

18 .
provide improved guidance to off-site authorities ,

,

19

should this be needed. The Committee recommends that

20 1
a phased implementation apprcach be employed so that

21 | tecb=4ues can be adopted shortly af ter they are

22

i; judged to be appropriate.

23 1
I "The ACRS recommends that a high priority

24

ac. s.com a.comn. inc. .| be placed on the development and implementation of
25

safety research on the behavior of light water reactors
,

|
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1
;

1 I

I

|

agb4 I| during ancmalous transients. The NRC may find it
1

"

appropriate to develop a capability to simulate a
,

3 I
wide range of postulated transient and accident

|ii

i

#' i

conditions in order to gain increased insight into

e'
*

, measures which can be taken to i= prove reactor

6
safety.

II' "The ACRS wishes o reiterate its pre- |t

0
vicus recommendations that a high priority be given

i
i

9'i ito research to improve reactor safety.
,

,

10
"The exit temperature of coolant from the

,

11 i

core is currently measured by thermocouples in many !
1

12 ' !
r PWRs to determine core performance. The Committee '

I

i

(- 13 ! recommends that these temperature measurements, as
,

,

3 ', t !

| currently available, be used to guide to operator || .

15 '
concerning core status. The range of the b1 formation

i

16
displayed and recorded should include the ncrmal,

1

171
: operating range as well as the maximum temperatures

la !
which can he expected under accident conditions. It

'

,

19 '
is also .recem= ended that other existing instrumenta-,

,

"O' tio~n be examined for its possible use in assiting
21

operating action during a transient.
i

, , '
''

"The use of natural circulation for decay
I'3'

heat removal following a loss of off-site power

*# I=
sources recuires the maintenance of a suitable ever-

'

Aas.m a. corms inc. , -

c .

'- I pressure on the reactor coolant system. This
:

| G8 19.1; .
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1 l
; I
i

I|agb5 overpeessure may be assured by placing the pressuri-l

i

2f :er heaters on a quarified on-site power source with :
4

3 a suitable arrangement of heaters and power distri-o
.

(
#

; bution to provide redundant capability. Presently

5; operating PWR plants should be surveyed expeditiously
|

6 to determine whether such arrangements can be provided

|
Ii to assure this aspect of natural circulation capa- |

'
1

3 i bility.
!

9: "The plant operator should be adequately ;
i

10 informed at all times concerning the cenditions of |i

! t
'11

reactor coolant system operation which might affect a !
,

i
12 '

capability to place the system in the natural circula-

(, I2 ! tien mode o.' operatio'n or to sustain such a mode.
ji

Id i
of particular importance is that information which i

I3
! might indicate that the reactor coolant system is

16 '
: approaching the saturation pressure corresponding to
|

| the core exit temperature. This impending loss of
|

18 '
.

- ~ stem ov7rpressure will signal to the operator a

; possible loss of natural circulation capability. Such
!

20
a warning may be derived frcm pressurizer pressure

d' l instruments and hot leg temperatures in conjuncticn
, , ,

/ with conventional steam tables. A suitable display"

,, I
-- | of this information should be provide.d to the plant

,,I
' '

Aas..e-. a.cor n. rne. i - all times. In additien, considerationocerator at

,e
^~

should be given to use of fuel exit temperatures,

GR 11'd
e
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i
i '

I

|agb6 where available, as an additional indication of
,

2i
natural circulation.",

" Consideration should be given to the j
( 4-

- I

j desirability of additional status nonitoring on

5| various engineered safeguards features and their

'
6!

supporting services to help assure their avail-
7|

I ability at all times.

8;
| "The ACRS is continuing its review of the

,

9
I inplications of this accident and will provide further

,

10 ' '
,

| advice an it is developed."
11 1 i

I

. DR. CARBON: Paul?
|i

12

DR. SEEWMON: There's a general question with
,

13 I

C_ regard to what the NRC should have available to it the next
|

|

;

14 ! |
time that a grass fire develops of some sort. We don't i

*

15 ,
i address ourselves to that at all. There's an awful lot on

,

16 '
cperations of reactors in here. |

17 !
i

My strong feeling is that they were quite weak
18 ;

- with regard to anybody who understcod chemically what was
i

19 i

going on or might be going on inside the core of that reactor,'

20
' And this made them come out with the statements which were,

21 ;I
you know, which scared people and were dead wrong.

22 :,

's And in general, there is a weakness in the water

23 | chemistry effort because they apparently feel it is so well

24 ]:
Ac.-7.cerm aeo-n.n. ine. ; under control, they don't do very much on it. I don't know

25|
]that-- I guess it's a heartfelt conviction at this point,
1

a

'

G8 -113
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l I

l:i

agb7 I which is totally not reflected in here. And maybe they
2I ,

i

appreciste all this now, but then they probably appreciate nest i>

3 !

of what we 're saying to them anyway, and so that 's not a |,

( 4 s

reason for ca.<1ng it out. |-

5 |
DR. CARSON: Dave?'

6 !

! DR. OKRINT: Well, I think at least in part what !
I7:
|

Paul is referring to was the concern for possible oxygen '

3'

! buildup in the primary system, which when people icoked at
9' i

$
1

| =cre carefully, they decided that recombination would go i

10
l
'

11 ;
rapidly and you wouldn't get it. So that alleviated what I

'
,

understand to be one of the concerns of people working 24 hours '

. around the clock on Friday, for example, and Saturday.
13 l

.,!'

14 | I think, in fact, had people studied what I will ,
*

|
1 '

i call degraded accident conditions, they might have developed a '

15 i

i
'

transient where you released a certain amount of hydrogen in a
16 '

,

i i

!

reactor system that was bottled up, and they would then havei

17
I

been forced to ask themselves where does this hydrogen go and

i

does it develop a bubble and do you get oxygen and so forth'

19 !

in the same way that, in fact, the LOCA has been studied

exhaustively.
21

So what I'm getting at indirectly is if, in fact,

a

j there were core examination of what I have called ancmalcus
23 -

]
.| transients and so forth and not just hcw to prevent them but

24 j

Ac.3=:mi memr m. i''' I what haerens if they cccur even though you have.tried to preven:
25 i

i
! them, you might then have studied seme of these conditiens .
I

l

i
'
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I
|

agb8 DR. SHEWMON: You might. But then my main point

si

] was that they said, you knew, you've got all this hydrogen up ,

3'
there, the rate of oxygen buildup is the following, it can -

i

( |
. 4

become explosive, you know, it's dangerous nonsense and if they I
|

sI had known how to ask the right question they would never have

' 6'
; come out with those. That's partly a weakness I think they
,

t

7'
recognl:ed.'

!
,

i

8
j There's the broader question of what we suggect
,

9
they do so that they can, on the scene, cope with predictableI

,

t

10
l consequences and marshall their forces somewhat better in f
I

11 i ithat way. :;

li

12 |

|
I don't think any bunch of thermohydraulics people j

13 1
.

I( running contingency problems with any kind of a computer are'

i

ever going to come up with this kind of information that will
,

,
i

is :
i be of any use to- somebody f acing another problem. It's just '

! i

16 i '

different kinds of people talking about different things at'

different times.
,

18 | DR. CARBON: Would you care to put & paragraph
,

19 ,

j together to be mixed in here for consideration?

20 !
DR. SHEWMON: I could, yes.

21
DR. CARECN: Fine.

22!!
:I DR. SHEWMON: There are two questions, though.'

'

23 ||i

| There's one, the chemical capability, and the other is, do we
'l

24
2c..,,cm, %n n. i,,c. | wish at all at this point to get into advice on what sort of

I
mc
~

things they might do so that they would ha Je a squad and a hcme

! GS 115
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i l

l

agb9 l'| base group organized to advise them competently on questions

2| |.

,
of this sort the next time it comes up. There are two

3
i questions, I think.

(. 4
'

DR. LAWROSKI: I think the latter needs more time
I$,
| to develop. I think it's going to take quite a bit of thinking

. 6 !
; on their part and on our part.

7; ;

j DR. SHEWMON: I don't say we're ready, I say it's |
I

8

i something we have completely ignored or skipped.

9 Ii
; DR. CARBON: Ara there other comments, general ,

i

10

| comments? |

DR. SIESS: I guess this is general, at least

12
three of these items relate to natural circulation. I think

13 !.

we might try to consider them together, when we do.

14 i j
'

That's the last one, the one on the pressuri- ,

|15 i
:er heaters and the diesel and the saturation pressure'

,

16 ;
indication. i

17
' DR. OKRENT: That's true. As I tried to indicate,
i

'

'

)g
they were stapled at random.

19 ! !

DR. CARBON: Bill?

20
MR. MATHIS: Well the last item en the introductory

21
portion of the letter is really a long-term kind of item.

22 1
The firsr item of the handwritten items is also long-term.'

l
23

DR. CARSON: Which was your first one?

24 |
MR. MA*HIS: The last paragraph cn the typewritten,tc ;,e.r

s. con.n. inc. .i
25

portion, Page Two.

GS -116
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|
1
I

Il
agbl0 j DR. CAREON: Oh, yes.

2|l And the first handwritten one, you say?
3i

! MR. MATHIS: The first handwritten one, which is

(' 4

Nu=ber Six.

5

Number Seven a7ain is pratty much the same thing,

. 6
it's long-term.1

7;

. | Then we get into near-term things, which I think

8
is more a propos for today.

9 |

; There are some other things, though, that really :
i

10 ' i

j aren't in here yet. I think one of the things that Walt |

11 j i

; talked about this morning is something that could be hnplemented
12 '

early in the game, on the indicators on valve position. And
13

( then other items -- ,

|--

I4 |i |
DR. OKRENT: Excuse me. We tried to cover that'

.
<

15 | |
! on the last.page, but in a general way.

16 -I t

| MR. MATHIS: Well, some of the other specifics, '

,

17 !
| maybe we don 't want to hit them here, but we talked about
i .

13 |
| emergency planning and these were things that would be appli-

,

19 1

; cable to other plants that are runn.ine today that should look
20 i

at these kinds of items. Sampling capability, we talked about
21

that in general.
..
..,

; DR. CARSON: Review shared facilities, that 's not'

23 *|
in here.

24
Ac ;.eme n.oo,rm. inc. CR. OKRENT: We didn't knew whether we wanted a

25

little more information on that or not. We didn't know whether

US~117
3
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1| ; ~,
agb11 | we should try to write one there or not. We ran out of time. i

2'

! MR. MATHIS: I realize that.
I

3

DR. OKRENT: Again, if you have appropriate words

( 4,

j there , I think you ought to try.
|

5'

! MR. MATHIS: I said my piece this morning. I
I

6| didn't think we had time to do this. I'll quit.
i

7;
DR. CARBON: Chet? |

'

s |
| DR. SIESS: Well, are we going through the items -- |

9! !
DR. CAREON: I'm not sure, I got diverted here a

|
,

10 ! |

11 |
moment and I didn't catch the last of Bill's comments. I

I;
, i

DR. SIESS: He was mentioning items he thought
12

! might not be included, are we still on that subject?
13 I

( -. | DR. CARBON. : We're still on the general.
.

14 |
IBill, the comments you were making about items not

15 . :
I included, I missed part of that. Did it turn out that essen- ;,

16 | '

| tially all of them are included in a general way, or are there
17 .

some that --,

18 |

| MR. MATHIS: Well, come of them are, Max. I didn'tt
19

attempt to go thrcugh that in that much detail.
20

I guess the problem I still have is, is this the
21 ,

time and do we want to devote this much attention to what I
22

I consider longer-term items such as research and developmentj

23 ] kind of things?
f24

x.-s, awe a.comn. inc. | I agree we need to get into.that, but I question
25

the advisability of attenpting to do it today. We could
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l

! l
;

i

agb12 If mention it but, I mean, to put it in writing, I just do['t
1
I

2'
i feel we're ready.
|

3;
That's the end of my ccmment.

I
i

# DR. SHEWMON: Is that with regard to the whole
I |

5| letter or just with regard to scme of the particular items? |
6 MR. MATHIS: Item-by-item.

|
'

7! But, if you want to get into the question of {

O! whether or not we should write a letter today, then I would
i

9
L still vote no on a letter today. |
! t

,

10 ' DR. CARBCN: Are there other general comments? ;,

11 !
(No response.) ,

;

12 i I
. DR. CARBON: Do we want to go through item-by-item,
I

i 13 i
or make a decision first on whether we're talking about writing!(_

I i

I I

14 | a letter or discussing this with the Commissioners?

15
DR. OKRENT: I think if we're going to discuss

!

16 i !

| this with the Cc=missioners, and if we are able to complete
!

17 i
a letter that we think is okay except for editorial matters

|

18 ! which we can leave tr the Chairman, then I would favor us
I

19 ! '
'

|
trying to do it. I dcn't know whether time permits.

0| I am not inclined to leave matters in or out on

21 the basis of whether they are something that can be implemented

, , ,( ' ' '
. i==ediately or not. I hhink I would take each item on its

3, l

merits."

14 i
DR. CARECN: I'm not sure but hat we'could finishi

ac s m ,e a m mn.inc.>

ec
''

all of it in an hour if we chose to .

I
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|
|

l| /'

aab13 ! MR. ETHERINGTON: It'll be a record if we do.~

l
2'

| DR. SIESS: It'll be a miracle if we do.
3

MR. MATHIS: Could I add some other comments?+

( I
l

4| |
_

| Maybe the thing to do is to put together really
5|

'

an outline here, an d it's pretty well done, of things that we've

6| considered, things that should be brought to their attention.
I

7;
.

Just talk to this point this af terncon and then follow up with !
'

8|'
a letter. Is there anything wrong with that approach, rather

9| than attempting to rush into it this f ast? i
.

i

10 |
'

DR. CARBON: It could certainly be done. !

11 j
; DR. PLESSET: I was out of the room, I'm afraid,
i

12 !
for a critical moment. Eow come this was delivered to everybody;

13'. in. the roca essentially, because this is so far, in my view,
i

''
|

| to the kind of letter we will write that it seems unfortunate i

15 :i
-

that it be given out in written form. I hope people are aware
,

16 i

that this may not be related to what we write when we write 'i

I i

17 | |

| a letter. ,

'18
DR. OKRENT: I gave preliminary comment before I

i

19 i
read it when I was asked to read it.

20 1

DR..PLESSET: That this was scratch paper?
21 ,

DR. SHEWMON: I'd be interested in disc'tssinc,
22 'e

t '

i that. Usually we are in closed session when we write letters.

23 11
Today we hand out drafts yet.

24
ac w w a.co,,,rs,i,w:., DR.'CARECN: It seems in compliance to what we're

25

supposed to do, though.
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|
i

1| /
agbl4 ; DR. SIESS: Mr. Chairman, I would like to suggest

2j
; we go through this itam-by-item but group the three items --

3i

|
group the items as we can see it. I can see a grouping of

( - 4;
; three on natural circulation.

5>1

I think one criterion as to what we discuss with
6

| the Commissioners today versus what we might put of" until
7|

j the next meeting should be the degree of specificity that we
,

8!
j have in the recommendations. Some of these are a little more

9! |
| general, and they tend to be what was described as terse,

Ijo i ,
,

technical and cryptic, and I think we could improve on them
11 |

| with time. And I'll comment on those as we go through them. '

t

12 :
But I propose we start with the three items that

(- 13 |Irelate to natural circulation and see whether we agree on them. ;-

,

14 |i |
6

| DR. CARBON: It sounds fine, let's do i' i
, '

15 | Dave, would you go through paragraph by paragraph?
!

,

16 1 I

endlF1 DR. OKRENT: I'll try. !

17| |
-

I I
is , :

i

19 ; |

i
.

20

i

21 '

( ,

'

23 ]
i

24 i
Ace Federas Recomrs. Inc. .'

25
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.

1

1F2 wbl DR. CARSON: And which are the three that --
,

2| DR. SIESS: Natural circulation is the first item,

3'
| on the first page, the second paragraph. Pressuri:cr heaters enj

( |#

; page ten, and the item on page eleven. I guess eleven and'

5
twelve is the same item, and they both refer to natural circu-

6

| lation and I think they are related to it.
7|

! Do you agree, Harold?
8

| MR. ETHERINGTON: Yes.

9!
| DR. OKRENT: Logically they should have been ar- ,

10 ' |

| ranged in such an order. |
11 ! |

f DR. CARBON: Why don ' t you combine those three and f

go ahead, then?
13

( ,
I# | |

D R. OKRENT: " Natural circulaticn is an important
,

. ode of reactor cooling, both as a planned process ,

15 | i
'

| and as a process that may be used under abnormal cir-

16 |
- - - |

| cumstances. The Committee believes that greater under- '

17 1

i standing of this mode zof cooling is required and that
la I

I

|
detailed analysis shculd be developed by licensees or

19 .

i their suppliers. The analyses shculd be supported, as
20 t

necessary, by experiment. Procedures should be developed '
21 ! r

! for initiating natural circulation in a safe manner and
22

f for providing the operator with assurance that circula-
,

23 ] tion has, in fact, been established. This may require
24 !

Ac=-7=:=ne a.cor ers. inc. installation of inst-'c.entation to -.easure ci- indicate
25

ficw at icw water velocity."o

G8-122
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! I

I
,

1 !

!

wb2 1| DR. SIESS: You mentioned abnormal circumstances .
I

2| As I understand it, natural circulation is a =cde you get ;

I
t

3; into on loss of offsite power. Is that an abnormal circum-
: i.

,

4. stance? |

|
i

.

5 MR. ETHERINGTON: Is it intended to mean something 'i

| |

6! more abnormal than that?
:,

'

i

7{ DR. SIESS: You don' t have any problem with gettingj
i

8 into natural circulation in a routine nor ::al loss of offsite
i

9, cower?-

1 i

10 , MR. ETHERINGTON: You shouldn't have,
'

i

lI ' DR. SIESS: Okay. '

!
i12 ' DR. OKRENT: I think then we skip to page ten, or ;

!

13 No. 10, it's not really page ten. I'll try to read with more
'

i i

14 ! volume.
l
'

I

:

15 ' "The use of natural circulation for
i

I

16 ' decay heat removal following a loss of offsite ,

i'
I

17| power sources requires the maintenance of a suitanle
.

l

.

18 | overpressure on the reactor coolant system. This
,

1

19 overpressure may be assured by placing the pressurizer

20 heaters on a qualified onsite power source with a

21 suitable arrangement of heaters and power distribu-

(. 22 ] tion to provide redundant capab ility . Presently
:|
4

23 1 operating PWR plants should be surveyed expeditiously
i

24 '| to determine whether such arrangements can be providedi

ArztJacural ReOOrTTrs, Inc.

25 to assure thic aspect of natural circulation capability. ''
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,



435
I i
l i,
i i
! I

wb3 1 DR. CARBON: Comment? i

2i (No response)

3 DR. CARBON : Go on to No. 11, then.

(~
~ 4, DR. OKRENT: "The plant operator should be i

i |e

5! adequately infommed at all times concerning the '

i

6 conditions of reactor coolant system operation,

7! which might affect a capability to place the system !

!
i

8 in the natural circulation mode of operation or to !

|1

9, sustain such a mode. Of particular importance is
i ,

10 that information which might indicate that the
i

11 ' reactor coolant system is approaching the satura- |

|12 tion pressure corresponding to the core exit tempera- '

!-

,

( 13 ture. This impending loss of system overpressure
I i

14 | t

; will signal to the operator a possible loss of '

i

i

15 ' naturel circulation capability. Such a warning may

16 be derived from pressurizer pressure instruments and

17 ! hot leg temperatures in conjunction with conventional
!

la stemn tables . A suitable display of this information
i

19 ' shculd be provided to the plant cperator at all times .

20 In addition, consideration should be given to the use
.

21 of fuel exit temperatures, where available , as ana

/ 22 ' additional indication of natural circulation . "

23 ] I guess that was fuel subassembly exit tempera-
i

4 Id tures.'

ac.-;.cer a.cor. m .inc. j
,c i

-- | DR. SIESS: The last sentence scens to relate to
1

i
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. | I
'

i
.

! the comment about the core exit thermoccuples.
{

wb4 1

,

2, DR, OK9ENT: Yes.
,

|

3 DR. CARBON: Is there comment on that paragraph?

(-
,

i
i

4 DR. SIESS: Those are the three items on natural i
i

I
;

5* circulation. Would it be appropriate to follcw those with the |
|

! i
6 one on Item 8 about coro exit temperatures? |

7i DR. OKRENT: Either that or the one -- the shutdcwn;
t ,

i

,

8 mode review. .Take your choice . We can leave that really for j~
!

9 editorial--
,

10 Shall I read the exit temperature one?
!

Il ! DR. CARBON: Hold up just a second. !
!
,

i

12 ! Is chere general agreement that these three -

i

I
'

i

13 i paragraphs are important, pertinent, and so on? '

}
s

i
,

14 i DR. OKRENT: If we ' re not careful we '11 have ti.~e
'

i

15 lef t over.

!
16 DR. SHEWMON: This is on page 8 that we just got

l

17 done reading?

18 DR. CARBON: No. Ten and eleven.
i

19 SHEWMON: Ckay.4 ,

i

20 ' DR. OKRENT: Eleven and twelve .

21 DR. SEEWMON: Hava you done page 8 yet?3

l(- 22 ' DR. OKRENT: I was just going to s tart 8.
s

23 I "The exit temperature of coolant from
i

,. .

| the core is currently ,easured by thermocouples in4-

w.e.rm a.wr ... :nc. i
*5|

i many PWRs to determine core performance . The Committee.

1

i

. I,
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i

i

\ I
i

wb5 1; recommends that these temperature measurements as
,

,

t

currently available be used to guide the operator |
2 ||,

1

3' concerning core status. The range of infomation
/

4 displayed and recorded should include the normal |
| |

3 operating range as well as the maximum temperatures jj

!

6! which can be expected under accident conditions . {
r
f

7j It is also recccmanded that other existing instru-
,

'

8 mentation be examined for its possible use in -
i

|

9 assisting operating action during a transient."
,

d 1F2 10 '

)
11 i '

i

12 ! !
l !

i

( 13 |
!

|
v

'

14 ,

15 ,
e

16 |
1

il
r

17?
'

i

18 !

i
I

19 '

20 '

21 i

( 22 ]
,

22 1i
,

!

24 i
ACS-Et!def te AeOOrt?rs, tric.

S..E

1 gg-12G
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!l
i

i

'
I

ig ebl DR. CARBON: Is there cc= ment?
.

O DR. SHEWMON: I have no complaints at all down to
,
~

about two-thirds of the page, and then we go into the range of(
.

,
< ,

information displayed. I don' t knew whether this is a new

5
paragraph. If it's not a new paragraph, it seems to me the

!
,

6'
maximum temperatures which are expected under accident condi-

7
*4ons, all of a sudden we're off to several thcusands degree

i

3'
that that's not the kind of thermoccuples we have. It's a

9
completely different recommendation.

10
DR. OKRENT: You're right. Accident conditions is4

!

11
an ill-defined term.

12
I think what we mean, and which is not stated here

/( 13 ;
'

is they should take these thermocouples up to the full range,
,

14
for which they are capable.

15
DR. SHEWMON: The full range of existing ecuipment,

16
L and not cut it off.
'!

17 :
DR. OKRENT : This would give information as you can

18
with those thermecouples and it doesn' t say that the terme-

10
couples have to cover all possible temperature ranges. I think

20
that's scme thing that could be picked up.

21 .

| DR. SIESS: Why don' t we simply say " extended for

( 22 ;

i an appropriate amount beyond the normal operating range . "
I

:3 |
; If their capability was pretty high you might no:

24 |
want to go u p higher because it might affect your sensitivity

ws:.r..n.cor,rsinc.,1
<

accuracy at the lower levels where you need them for scmething
I syn
j G8~1M
t
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|

,

,

!
'

'
i

l iieb2 else.

2i' DR. CARBON: Walt? i

,

,
,

~

, MR. LIPINSKI: The conventional thermocouple up

(-
4| there has considerable range and if these are digita ed, it is |

5f

i,

5
just a question of whether you want three digits , nine , nine, ;.

,

6
nine, or four digits. And if they have the capability of going !

7 up and giving the information, then I would reccmmend that they-

8! go full range, up to their destruction point. ,

9
DR. OKRENT: Why not say:

10 '
"mhe range of instrumentation information

i

11
displayed should encompass the capabilities of the

12
thermocouple."

'

/ 13 i
'

'

MR. ETHERINGTON: "The range of the information. "

14 !
Does that mean the ins trument range or. . . .

15
DR. SHEWMON: Is the instrument you're talking about

16 '
the thermoccuple?,

17 :
MR. ETHERINGTON: Does this mean the range or the

18

|
scope?

19
DR. SIISS: Why don't you say:

20
"The information displayed should include

21

] the full capable range of the instrumenta tion of the

'r 22
/ thermocouples . "

|
i

23 i DR. OKRENT: I think we know what we mean here, and
'

24
i

perhaps somebcdy would like to rewcrd it.e.c..;w2 r. s.corari.inc.j
25 |j DR. SIISS: Not today.

j gg 1'Z8
!
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: ?

I
!

Ieb3 Larry Crocker is sitting here. He knows what we
1

-

'

g|t
i

mean. 1

3 DR. SEEWMON: The full capable ranga of the thermo-

4 couples.
-

,

,

5| DR. OKRENT: Shall I go on then to the bottem of
'

i6; the first page? i

7 DR. CARBON: Just a second.

3 Is there general agreement that this is a pertinenti

9 and important paragraph? I guess so.

10
Go ahead, yes.

i

11 | DR. OKRENT : At the botton then of the first page:

12 i
.

" Normal operating limits are reviewed by |
'

13
! the Regulatory Staff in detail and are formali:ed in
!

14 '
| the Technical Specifications for the unit. Shutdcwn

15
procedures are also reviewed by the S taff, but the

16 '
Cc=mittee believes the review may not be made in theq

17i' same depth as the operating limits. The Committee

18 '
suggests that consideration be given to requiring the,

!

19
licensee to prepare a formal document for NRC approval,

o
defining limits for shutdown modes . "

'l|*
DR. CARSON: How about you starting off by defining

-!
e 79

|''

what you mean by " limits for shutdcwn medes . * I don't reallyi

,,i1

'~ l knew what you're talking about.
24 |

DR. OKRENT: Harold, do you want to try?
ac..;.:.ra, n. con,,,. i ne, ;

.c !.

! MR. ETHERINGTON: There are procedures. We knew
I

GS-129-
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'
\
; -

i

Ieb4 l tha t. And they are looked at by the Staff. But there's no

9:
'| formsl documant that says when you shouldn' t transfer from one

,

mode of cooling to another.~

( l
i

4-.

DR. SIESS: By " mode of cooling" you mean going to
,

. .

S! RHR7
'

: t

ii

6 MR. ETHERINGTON : Yes. i

.

Ii DR. SIESS: Because the Staff has recently been
,

1

3 reviewing procedures for getting to cold shutdown in quite '

,

9 considerable detail on all the plants, and I was trying to

10
relate this to those studies. They've been looking at the,

,

1 1 ', ability to get to cold shutdown using only safety grade equip-

I'

but I guess the limits aren' t in there.ment,

- 33 ,

|
MR. ETHERINGTON: I would suggest we drop this par-s

,

14 ;

ticular item.'

i

15
DR. SIESS: I would suggest we drop it until we have

16 I
time to discuss it further and sharpen it up, which I don' t

3
.

17 i
; think we can do in the time we have today, --

13 DR. CARBON: Is there agreement on that?-

,

"

.
DR. SIESS: -- although if we finish up as Dave

20
says in the next ten minutes, we can come back to it.

'l^
DR. SHENMCN: Is this the whole paragraph, or the

/ 22 |
] last sentence?

'

l
23 i

i DR. SIESS: The whole paragraph.
!

24 i
- DR. OKRENT: We'll cu it in deferred status .

er-cers a.cor m. ice. i -

25 '
! DR. SIISS: Okay.

-

u 6~ 1 3 0.i

I,
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i

! !

f

k

lieb5 i DR. PLESSET: That's called limbo.
,

2h DR. OKRENT : New let's see if there 's some logical

,
*

order to the remaining items .

(- 4
!>

i There is one at the very back, number 14: !
|

'

3 '

! " Consideration should be given to the
!

6;> '

desirability of additional status monitoring on

7 various engineered safeguard features and their

a' supporting services to help assure their avail-
'

9
ability at all times ."

10
. DR.SEEWMON: That has to do with comcuters and so
I

~

11 '
called human-machine interface problems, the man-machine inter-

12 '
face problems, and so on?

'

|

( 13 t r

| DR. OKRENT: This could apply to important valves,s_
. ,

14 '
i breakers, or so forth, that might not now have status indicated

15 '
automatically in the control recm. I think Michaelson made

16 ;
the point that we want to be careful about trying to do it with

17 :
all systems.

18
DR. SHEWMON: Does " status monitoring" imply more

19
subtle things like status of the system vis-a-vis the satura-

20
tion pressure and temperature?

'l^
DR. OKRENT: No. I think in this case what is in-

( 22 1
i tended is is the valve ocen or closed; equipment.
!

'3 '
c4 ! DR. OKRINT: It's an effort to respond to this

'

i

24 j
i matter which was discussed, but we didn' t try to give a detailed

ace.s.cerai a.corwn. inc. y
9% t

~~] reco==endation.
a

:1
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,

; .
'

'
r

i

Ieb6 MR. RAY: If you will tolerate a little werd engineer-

, ;!

j ing I would suggest you put either the word "f acility" or
I, i

" equipment status monitoring," to avoid the misunderstanding.*

( ~
#j

'

:

DR. OKRENT: How about " additional equipment"?
,

5 MR. RAY: Okay.
,

6 DR. OKRENT: " Equipment status monitoring. "

7i MR. RAY: Whether or not you want to indicate new

3 the idea of a ecmputer is immaterial. It's just that if you ,

9' did mention it now you might stimulate some develcpment at an

10
earlier date than would otherwise be the case.

11
DR. OKRENT: My proposal is the letter be called a

p'r ' .

- ; Second Interim Report, and then propose a third one.

13 1
i DR. SHEWMON: I don' t understand tha.t as a response

14
to the question of whether we should put the word "cc=puter"'

i

15
in the paragraph.

16
DR. OKRENr: I was being faceticus. Some of theseg

'
things we can do without computers and some of them will re-

I.
la ' .

quire ccmputers.
I

19
DR. SIESS: If there 's too much on the ccmputer they

20
don't see it.

21
' DR. CAREON: Is there general agreement on this

,,,
' ", paragraph? It says " additional equipment s ta tus monitoring . "

i

- , <
"| Insert the word '' equipment. "

2d !
aas.cn n.cormt inc. i Let's go on to the next one .

,

*C |
u

| DR. OKRENT: In no particular order. I suppcse we
:

G8 132,



444
'

i

,

i '

i

eb7 I
i can look at number two new.
,

2p "The Committee reccmmends that contingency

,

studies be made for operating nuclear power plants-

( ~ 4
'

to ascertain what additional measures might be taken,
I

! i

S '

to limit the extent and consequences of a serious
|

6|
'

accident." i

7! DR. SIESS: That's one that I think needs to be ex-
,

panded on to where it is clearer. I don't think anybcdy would !-

8'

9 know where to start with just "centingency studies," unless

10 '
it is-- I mean if it is urgent enough that we want to mentien,

:

11
it new I think we could be more specific, and if it is not that,

12 :
i urgent, we can wait until it can be made more specific.

13 \.- I don' t knew whether this covers emergency plans ,
.

-

i

14 '
offsite state plans, or what.'

15
; Mr. Chairman, I move we defer this until it can be

16
expanded, which may be later tcday or it may be at the next

17 ' .

mee ting .

i

18 i
DR. SHEWMON: Is there agreement?

!?
Let's defer it.

20
DR. OKRENT: The next one, which is called six:

'l
il "The ACES recccmends daat operating pcwer

*

,,I
,

g ''

reactors receive priority with regard to the defini-,

,, ':
' ' ' tion and implementation of instrumentation which prc-

24
'

vides additional inf ormation to help diagnose andAcs.e_eceras Aeoorters, im:.
,e ;
~~

; follcw the course of a serious accident. This shculd
;

|

1 G8--133
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,

! i

i

eb8 II include improved sampling procedures under accident '

,h
'? conditions' and techniques to help provide improved
,
" guidance to offsite authorities, should this be

,

(
4 needed. The Committee recommends Ehat a phased;

i
!

5 implementation approach be ' employed so that techni-
t6'

ques can be adopted shortly af ter they are judged
r

7 to be appropriate."
i

3 DR. CARBON: Is there comment?

9
DR. SIESS: I guess I still have the problem of

,
,

10
whether if somebody got this just in writing, whether they would

i

11 i
i know how it relates to Reg. Guide 1.97, whether they would

p' .
start thinking that, or would they look beyond it.

<

i

13 !
The first sentence, you know, doesn' t get you off of

.

14 :
1.97. The second sentence tends to move you quite a ways away,

i

1 ~5
from it because the two examples that are mentioned are not

16
,' related at all to what is in chere.
i

1
DR. OKRENT: The two examples I think augment what

18 '
is now in 1.97.

19 .
I don't feel, in order to make this recommendation,

20
we have to solve problems, in other words come up with a whole

'l 'l list of instrumentation.
'

!
,,

' '

DR. SIESS: No, but is this an endorsement of 1.97
i

23 '
! and then going a little beyond it? Is that your thought?
,

2d '

DR. OKRENT: I don know what the word " endorsement"acen.a, m eco,nn. n nc.
9E
''

I means in that context.
I

I! GS 134
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|
|
.

!

eb9 1! DR. SIESS: Is this in addition to , rather than

2 ! instead of 1.97? i

! i

i

3 DR. OKRENT: I think myself that specifically 1.97
-

(
- 4 can be improved upon. In other words, we could do better than

i

;

5' l.97. In fact I'm sure of it. I

i !
- 6' DR. SIESS: I agree. |

|.t's in7' DR. OKRENT: So new I don ' t know wh e ' -m
l

3 addition or instiead of. !
'

t

9 In fact, one of the things that I mentioned earlier

310 was the R C Cor:.=ittee sort of took the position that they would

1
11; apply it not only to plants being constructed but operating

12 plants should be looked at on a case-by-case basis. But what
1

! ..-

/ 13 j this tries to do is to say operating reactors get priority,
-

-
,

i
> ,

14 ; and if you have things you decide are useful, don' t wait until
,

15 | you have the whole story.
,

16 | DR. SIESS : In practice, only position C-3 is getting

17 I the treatment you mentioned. There is nothing being done about

la position C-1 and C-2. They've got a Task Action Plan which is

19 trying to figure out what should be done, and it is only the

20 ' wide-range instrumentation that they're requiring even on new

21 q plants.
1

22 l DR. CKRENT: I don't really think it's all that'

ti

l

i

23 | hard to figure out something you can do with the existing
I

24 | technology . That's all.
e c..;.c n a.cor,n. me. j

25 | DR. SIESS: No, it's just ~ hat hard to do it in
,

!

1, gg-135
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I
I

1

i i
,

i

ebl0 I accordance with the provisions of the Regulatory Guide, which
,

) !
!' is very formal.'

,
*

(,
DR. OKRENT: That's why I do not wish to endorse

i
~ 4: the Regulatory Guide per se.

|
5 DR. SIESS : That's what I'm trying to understand.

. 6<.
!

I think I can go along with this paragraph a lot !

7 better than I can go along with Reg. Guide 1.97, as long as

3
this paragraph doesn' t mean do what is in 1.97 and then go

9 beyond it.,

i

10
DR. OKRENT: I don't think it says tha t .

'
*

11
DR. CAR 3ON: Is there general agreement on it?

l '' ~ !
Fine. Go on.

,

,

13 I
! DR. OKRENT: I guess we didn't read what is on page
,

.

14 | 7, or number 7.

15 '
DR. SIISS : Incidentally, a couple of itcms we have

16 '~
already discussed, like core exit thermocouples and saturation

d

'
pressure monitor sort of follow from this, too.

18
DR. OKRENT: We regard to core exit temperature, we

19
made the recommendation that you've got to use it. This is new

in terms of things that they should add.

21
i DR. SIISS: And it sets a dif ferent kind of priority,
1

/ ! I think.
i

e3 |' ' DR. CKRENT: Yes.

24
"The ACRS reccimends tha t a high priority4c.w_.rm a.corun. inc. ,

1

25 '
be placed on the development and implementation of

:

j GS 13G
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,

i
,

!

Ieb11 safety research on the behavior of light water reactors .

2 during anomalous transients. The NRC may find it

,

appropriate to develop a capability to simulate a-

[
4 wide range of postulated transient and accidenti

i,

'
I

5' conditions in order to gain increased insight into |
! !

!- 6 measures which can be taken to improve reactor

71 -

sarety.
.

8 "The ACRS wishes to reiterate its previous

9 recommendations that a high priority be given to re-

10 search to improve reactor safety."
i

t

ll i
Henry Meyers is sitting in the recm and I will justi

12
i jog his memory that we didn' t get money last year and we didn' t '
I

[ | get money this year, so even if it's not in the letter, still
'

l

14 !
! it's encouraging.

15
DR. CARBON: Is there general agreement on this? IS

16
the last sentence intended to be parc of the--;'

l

17 i
i DR. OKRENT: It doesn' t have to be; either way.
|

18 '
DR. PLESSET: Leave it cut.

19 '
DR. OKRENT: It's related. This is in fact-- It

.

2~0
could be interpreted as an aspcce of one of the things that

21'I was to be done in the research to improve reactor saf ety.
,, !

. .

" :| There's a tcpic called man-me: hine interaction. That's why I
I

,,?
'"i included it, sort of as part of the same thcugh t.

i

24 ~
ace-_w:wm Recomn. inc. ! DR. CARBON: I have no objection to--

.

SC ,
^~

! CR. SIESS: I think if we wrote a letter we could

i

! GS 137
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I

I
.

ebl2 I include that and say:
i .

, i' "....research to improve reactor safety-

3 which includes at least one item especially pertinent
(~ ,

- 4, to this problem. " |

S. '

DR. OKRENT: Well, in fact it includes what I would

6' call contingency matters. What are contengency matters? Fully
,

7' vented containment is one.
I

3 DR. SIESS: That helps me understand it.

9 DR. OKRENT: Good.

'O'
MR. RAY: I suggest we leave it in.

i

11
DR. SIESS: Which one? The last sentence?

l '~
MR. RAY: Yes.

13 !
..

DR. SIESS: As a separate paragraph, or add it into

I#
the previous paragraph?

I *c
MR. RAY: Yes.

16
DR. SHEWMON: I have trouble with it. We sort ofi

d

"
write a report each year on this saying we're in favor of reactor

18
safet Why reiterate it?2

19
DR. OKRENT: Unless something has happened recently,

O
the last time I heard, they were still waiting to have scme

'l'
] Committees in Congress approve the allocation of money or seme-
I

#
thing, and there was only half of a rather modest amount.

.i

71 ^'''

DR. SHEWMCN: But the whole research program is to

| improve reactor safety.24

ace.e_.cu a. corms. .nc. ,
.

cl

~~! DR. SIESS: Let's not get into that.
i

I

!
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;

,

i i

I

I!ebl3 DR. SHEWMON: Well, then why get into this whole

, !:*' paragraph? That's what I'm trying to understand.
,

,
- DR. SIESS: The distinction has been made between*

i ,

# confir= story research and research to improve reactor safety, |,

5 and it's not at all clear what the Congress meant or what the
,

6- NRC meant, and I don' t think this is a suitable time to debate

7' . ,it.
i

3 'But research to improve reactor safety has a very

9
specific: meaning within the Commission new, and in the law,

.

10
and it's a separate line item in the budget.

11 i
DR. CARBON: Is there general agreement to leave it

.2 i . i

in?,

13 I
\

,, ; DR. LAWROSKI: I think it should be left in.
I

14 ' DR. SHEWMON: I second.

15 '
DR. CARSCN: To leave it in?

,

,

16 '' DR. SHEWMON: You said to do what?
i
i

17 '
! DR. LAWROSKI: Leave it in.

18 i
i DR. SHEWMCN: Ch.

19
MR. RAY: I second.

.

20
DR. CARECN: Unless Paul wishes otherwise, I will

'l*
| just assume there is a consensus, but if you want I'll take a
:

(1 22 ;
i vote.

-

q
,:
"! Let's leave it in and go ahead. The'last sentence

24 !
becomes part of the precedinc caragrach.

Ace-e.fdef g> ReOortff t. I nc. , * * *

25 i
| DR. OKRENT: New Paul, you wrote a paragraph, didn't

68 139
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i
,

ebl4 I you?
|

,\

*h Can we have it?

,

", DR. SHEWMON: THere are two things that are new in~

(
~

4; front of you. Mine is the second sheet. I will edit it '

! I
Si '

slightly .

6} "The NRC should re-exaaine their organi-
!

Ii =ation and capability in the area of chemistry, es-
'

i

3 'pecially water chemistry. It has very limited re-

9
search expertise in this area to call on in time of

10
! need. This was obvious from the misinformation that
,

11 '
was the basis for disturbing speculation and possi-

1

12 : '

; ble hydrogen-oxygen explosions in the reactor pres-
t

d. 13 |
t'

i sure vessel a few days into the accident."
! '

j ', i i

I DR. LAWROSKI: Water chemistry has had a connotation
i

15 '' that doesn' t include this. It's primarily aimed, as you well
|

16 '
knew, Paul, at treatment to help minimize corrosion.,

!

17 i
; DR. SHEWMON: I think they're weak there, too, but

18
that's a separate point.

,

19
DR. LAWROSKI: This matter of misinformation, I

.

20 i
think the misinformation was the lack of somebcdy -- I don' t

21 | kncw whether it was in Bethesda when --I'm only ge ting this

,, q-
| " ] third hand, I believe. Maybe it is even focrth hand, tha t in

e,1
'~I asking for some information, the recuesters f ailed to indicate

i

24
'

| that the system was under seme, vou knew, 1,000 or 1,500 csi.
Ace sece,ai Aeoornes. Inc. 3 - -

25 i
jWithcut that information of ccurse you'll get the radiolysis

'

| GS~140
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|

1

Iebl5 rate of water.

,
' DR. SHEWMON : That's my point. You have to have a
,

certain amount of sophistication that's needed to ask the right
-

- 4 questions about it.
,

5 '

DR. LAWROSKI: I don' t know whether that was a lack
i

6!.

of expertise or just the f ailure to-- i

7 DR. SHEWMON: You don' t know whether it was organi-
,

8 :ation or capability, to go back to the first line. We agreed,
,

9 though, that there was misinforma tion.

10
DR. LAWROSKI: Yes-- Well, I don't know tha t I

11
would define it as misinformation as opposed to lack of infor-

I '
' ma tion.
i13 ,

| But in addition, this is a sort of a small sample of

14
what should be included in the subject. I think the whole

15 '
matter of how to fix iodine in the water and so on might be at

i

16
1 east as important as the example cited here. And of courseq

17 !
if we're going to talk about all power reactors, there 's a little'

r

18 -
bit of the f tmiliar stress corrosion.;

!

19
DR. SHFWMON: That gets back to water chemis try.

20
DR. LAWRCSKI: Yes, that's water chemis try again.

21
I think this needs to be reworked considerably.'

,,t,

^^
| DR. SIISS: Steve, fixing iodine in the water, would

'3' l that ccme under the heading of the contiatency studies men-
24

2 tiened elsewhere if we started listing them?a c.. .c .. a,conen i nc. ,
25 !

! DR. LAWRCSK!: It could.

!. G8 141
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,

,

,

Iebl6 DR. SIESS: It's mitiga tion-recovery related.

,

' ;j DR. LAWRCSKI: Yes. And of course there 's the other
1

'l aspect of iodine, to learn better when the charcoal filters-

i(- ,

a will work with adequata decontamination f actors , and when they
'

3! won't. We heard a little bit from Larry Crocker. I'm not sure
. : ,

6; that there's not a lot more to it. t

7! We also have the whole matter of recombination.

3 DR. OKRENT: I think Shewmon is correct, that we |

9 didn' t really talk about what we might call response capability

10
for the NRC to an accident. I think myself that it's a rather'

i

11
i complex question.

12 Should there he another serious accident likely to
,

"
be different in nature and pose another set of ques tions , I'm(_

,

14 |
not sure what one would decide constitutes a reasonable defi-

15
nition of adequacy. I don' t knew whether we are going to

:
16

h assume that they should knew each power reactor as intimately
17

as the reactor designer, the vendor and so forth, so that they

la
, can say Well, all these pumps are off a switch to the other
:

19 ,
pump, and so forth and so on, or if you get into a degraded

20 '
condition. I *hink it's an important area to think o n , and I

21 | don ' tthink it's going to have a simple answer myself.
- , , ,

'

" .i
| I would myself suggest that we identify this one

n|forearlydiscussion."
I don' t know whether that will mean

24 I
.mu mecomn. Inc. ' early resolution from our point a view, except a general-w.

25
| recc=mendation, but certainly for early discussion, and an

j G8-142



454

i

f

1

i

ebl7 I effort to be detailed in our discussion just to see sort of

2 ': what is the nature of the problem and what do we think is *

3 practical, and so forth.

~ 4' DR. SHEWMON: We've shif ted the problem frcm chemis-
o

,

1i

5 try to response capabilities, which covers a very broad water-
i

- 6; front again. And if that's the pleasure of the Co=mittee we

7 can do it, but we started cut on one term and ended up on
i

3 ano ther . !

9 DR. SIESS: But the thrust of your paragraph is that

10 it had limited expertise to call on in time of need. I think'

11
they managed to call on a great deal of expertise frem through-

l'''' out the country, maybe not as rapidly as we would have liked.

i- 13 tt I think the Ccemission and the NRC Staff are well

14
aware of the deficiencies in their respense capability, the

,

15 , term " deficiency," I would say, not expertise deficiency. And

16
they're going to be giving it an awful lot of thought. And

1
i

17
until we can give them some help on it, I think we ought to

18 '
defer it. I think they know they 've go t a problem.

19 I
.

If we can make any constructive sugges tions , fine,

O
but I don't think we need to tell them they've got a problem.

.

21
:i Everybcdy else has.
1

( "l DR. LAWRCSKI: Scme of the pecple invci ted in this
,,

,

i

,, |
"| question in NRC, I knew for a fact tha t they know frem their

i

24 i
experience connected with the Navy PWR experience , th a t thev

ks-f aceral Aeoorters. Inc. , *
;

,c !
''

! knew that, by the weekend, as you were talking about, that the
i

j G8~ 143
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I

'ebl3 rate of radiolysis was such that the rate of recembination was

,

ra ther modes t. And they knew tha t . ~-

,

DR. SHEWMCN: I asked hcw did the laws of chemistry-

('~ d change. '

|

5: DR 'AWROSKI : But I think it gets into the broader

6 question. '

7' MR. RAY: I don' t have any trouble with the thcught

8 of deferring it, but if there is a deficiency in the area of

9 water chemistry, whether it's wc cer chemistry as we knew it

10
for treatment in order to avoid contamination of tubes and so

11
on, or whether it is to remove iodine frcm fluid, or whether

l '* it is to not make misstatements as in here, I think it ought

(L to be addressed as early as you can and not let it go, in termsI3

1.t
of a research project to be done later or initiated earlier

15
because it is apt to drop through a crack.

16
And I think if there 's any organization that should

17 '
have it in the area of this type of chemistry it's NRC. Defer

18
it, yes, but give it a priority so that at your next meeting

19
you can pick it up.

DR. CARSON: It sounds like it's the general cen-
.I

,1 a'

.! sensus to defer it to perhaps about our next mee ting, or scme
!

| early time. If so, let's go ahead.
#

.. I
'"

DR. LaWRCSKI: My only point, Jerry, is that the,

i
y' -

. ' example cited is what I would call a second derivative.
AC3-e.Cef 84 ReDor*grs, Inc. j

'5 ''

! DR. SHEWMCN: Write a better example then.
1

:
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ebl9 l' DR. CARSON: Is there another paragraph to the

2c le tt;er? <

,

DR. OKRENT: No, there are two that we put aside*

(
- # in case you had time. At the bottem of the first page there ;

t,

5' '

was one concerning shutdcwn procedures. New do you want to

6' lock at it again?

7 DR. CARBON: Let me defer that question for a mcment -
,

3 and take up a little icgistics, I guess.

9 We have a meeting with the Commissioners at 3:30

10
and as we left it last time , lots of people would have to leave

11 +
about 4 :00, and I guess the meeting would essentially end then.

12 '
But is there any new information then, Ray, with respect to

i

33 ',

l' i when people can get to the airport? You were talking about

11
special cars and all that kind of thing.

15 MR. FRALEY: I think five members have to leave at

16
four o' clock.

1

I ; DR. CARBON: So there 's no change.

18
DR. SIISS: Ecw many does that leave then?

i

19
CR. CARBON: After four o' clock, you and myself and

.

Paul and Jerry, four of us, with one, two, three, four, five

'l'
I I guess leaving.
I

'2 '|'-
! DR. SIESS: Who will be here after fcur?i

.q .|
'' | (Show of hands.)

.

I
24 ' DR. CARECN: Four of us after four, Chet and Paul

,

Acs-F9Cp31 4 GOOFTF1. IMC.

25 )iand Jerry and T.yself.
| 68-145
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! i
i

Ieb20 DR. SIESS: How can we have a meeting with the

2j Commissioners with only four of the members?

,

"q DR. CARBON: We have a half-hour meeting then, from

N_ 4 3:30 to , 0 0. !
!
<

3 \nnther bit of 1cgistics . We won' t have a meeting
,

6 '

afterward", ao I think we have to clear these things up new.

7: de had aimed tcward a Subcommittee meeting here in
.

t
3 Washington next Monday and Tuesday. As I had indicated ,

9
earlier, it is turning cut to be ccmpletely impossible , I

10
believe, to get hotel reservations or to get us here, even if

I

11 i
there were hotels . So unless I'm mistaken, we've all agreed

l '' -'

to defer the meeting one week, which will make it two weeks
I

(*i, I3 i from yesterday, whatever date that is , April 30 th and May 1s t.
!

14 '
DR. SHEWMON: What's the Subcommittee?'

15
DR. CARBON: Dave Okrent is the Chairman, and Chet

4

16
. and Milt.
;l

DR. SHEWMON: The Three Mile Island Subccmmittee?

18
DR. CARBON: That's right.

19 i
MR. FRALEY: It's the Subcc=mittee on Long-Term

20
Implications of the Three Mile Island Accident.

'l'
DR. CARSCN: One question that may ccme up this

]
- ,, 4'

" .| af terncen, and I would seek ycur thoughts on it:
i

,3 ''

What is our stand with regard to centingency plans
t

24 |
for going onto natural circulation at Three Mile Island?

Am.e cerat Reoorters Inc. |e

-c ,

''| Harold, could you su=marice?
1

: G8 14G
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1

t

I

eb21 I' MR. ETHERINGTCN: I don' t quite knew what you mean.

,

We have no plans.''
<

,

DR. CARBON: I mean what is our thinking about their
-

(' ~
4| plans.

'

'

'
i

,

g4
t

MR. ETHERINGTON: The thing is being co ccmpletely
*

i
,

6' considered by a high-grade technical group and everything I
7' heard was in line with our thinking. I thinN we need have no

. .

3, concern at all.
:

9 DR. CAR 3ON: Does anyone have any other views than

10 tha t?

II MR. RAY: I would endorse Harold 's s tatement.

l '' . DR. PLESSET: They're very concerned, aren't they,
-

I
(' 13 ! Harold?

N
14 '

MR. ETHERINGTCN: Yes.
t

1 *5 ' DR. CARBON: I believe that takes care of the odds
L

16 >
;I and ends, so to speak, particularly the logistics , and we'd'

I

I7 ! be prepared to go back to the two paragraphs that we lef t out. .-

la ' ,

DR. SIESS: Mr. Chairman, it's conceivable th e .-,

i

19
Commission might ask u.s if we have any comments on the I&E

'O' bulletins that were sent to Westinghouse, Combuseton Engineering

71 'I and all PWR plants . Are we prepared to answe.?
'

,, 4- .

'' | DR. PLESSET: You're prepared Nide n tly .
l

,3 - <

' ! DR. SIESS: There are mino", but not significant
!,

,# ,
' '

differences. Thev address the sar.r. thing but they are mere2c.-sec a.oor m. inc. -

,e i

'' | tailored to particular plants n the other PWRs. On the SWRs
!,

j u"* 6s 147
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i

i

|

I they just said "Take a look at things like this . "4

2 ;! Isn't that right? -

4
* MR. CRCCKER: Yes, sir.'

4: DR. SIESS: I could tell you what the differences

5' are but I would have to dig it out.;
!.

6; We do think it was a good idea to be a little more

7' specific in relation to the other vendors, and ask them to come

3 up with some answers, which is what these did.

9 The first round, they only got the B&W notice for

10
inf ormatio n. The second round they co_t t ; .;_Eli tre response,

~~

11
request. I think that w'r aphhopriate.'

12
'

.-
i

-

e
'

mic.-
,

.

,

14 -

, 15 ,
!

16 '
'i,

17 |
,

18
!
,

19 ;

20

21 .I
'l

( 2;1
.,

23 |
|
.

24 !
Ac.-;.cerm n comn, ine. .!

!

25 !
l
,

!,
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,

i i

i !

i

2A wbl I DR. LANRCSKI: I just wanted to report that I'm :
i i

2 not.in disagreement with Paul. I agree with him t, hat therej

i

3 is good evidence that the NRC's expertise in water chemistry

( |)

'- 4 leaves something to be desired. And I'll try to work up a
|
i

5 paragraph on this subject that will cover this. ;

I

i6: DR. CARSON: Fine. !

l

7; Dave. ;

3 DR. OKRENT: Le '.. ' s , if we can, look at the two

9 paragraphs that were deferred. Let me propose that we take

10 the shorter one first and discuss a couple of different kind
|

II of contingency matters.
t

i12 Let =e offer this co==ent: I myself don't t'Ank ;
-

. ,

13 that the probability of another sericus accident etcurring(_
I4 in the coming year is very large. So from that point of view

15 you might say that this is not a high priority matter.
.

16 ; On the other hand, my experience is that it takes
il
q

17
jl time for people to address this matter if you can get cheir

I
18 : attention. I think it 's time we got people 's attention and

!

I9
that they do start addressing the question of contingenqy

.

20 ' measures sericusly to see what it is one can do. You don ' t

21
.

always have days in which to react for various postulated

( -, | accidents. And so in scme cases it's only whac you've done".
l

23 :| beforehand that you would have available.
I

24 I In fact, the partial availability of the auxiliary
ACW Ftcerse RtOOmr1, Inc. '

,e

building is an example."
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|
|

..

wb2 1 So I would think that it's appropriate to have

2 the operating power plants look at this atter, and it doesn't.

3 matter tco much area they start icoking at as long as they end
(
'- 4 up picking up the several areas that are involved. And if the i

.

1
3; Staf f also starts thinking about this with them at an early -

i

i

6: time I think there are scme measures that ene could do for |

7: cperating plants that if a situation arises that could be
I

k

a useful. And they need not be terribly expensive if you've i

|

9' thought about them before.

10 DR. CARSON: The thought here is for both the

11 cperators and the Staff to be looking at these? |

12 DR. OKRENT: I would think so.
i
i

,

(x- 13 {
'DR. SIESS: What are we going to do with this

i
i

la i para graph? If we're going to tell the Commissioners, you knew,
t

15 f if it is something to tell them today where it can be explained
|

16 ' I've got no problem. If it's going in writing in three lines,

17 ! I've got a problem. I need the kind of explanation Dave
,

I

18 ; just gave and some for-instances ,
i

19 I think it can be tied into the research on

20 ' improved safety and so forth.

2i so what are we going to do when we meet with the
1
J

([ 22 ] Ccmmissioners? Is scmebody going to read these off to them?

23 Are you going to read them, Max?

24 DR. CARSON: I guess, tentatively, yes, I willi

us,cwas a.oonm. inc.

25 read them. Unless it would be more appropriate for Dave.
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!

| !
, 4

,

I

wb3 1j DR, OKRENT: Ch, no.

2| DR.SIESS: And do we think we might put these in
,

3 a letter next month when we 've had a chance to congitate a

( '
i

- 4 little bit? |

|t

5| DE. CARSCN: I would believe from what tha group ,

i

| |

6 ! has said that we 'd want to put many of them into a letter. !

7| I would also believe that we have considerable
|

I

a. freedom to add to and supplement. ;

I :
,

9; DR. SIESS: I'm just a little concerned about

10 ' oral advice, even with a transcript being kept.

I

Il i MR. FRALEY: We would have this typed up in final ;

12 ; form and you could read it to the Commissioners and make
,

13 it available , just as you woul,d an ACRS letter.(.,-
1 i

14 ! DR. PLESSET: Available to whom?
!

15 ' MR. FRALEY: To anyone.

:

16 MR. ETHERINGTON : With an indication as to the

17 i basis for the letter that may be written next time?

18 I MR. FRALEY: An indication of what it is that we
!

19 : read to the Cc=missioners at this meeting.

20 MR. ETHERINGTON: No; but would we tell the

21 .Cammissioners that we 're going to write you this letter?

( 27 fi MR. FRALEY: I'm not addressing that.
J

l
23 -| (Laughter)

.!

I24 MR. RAY: Whf don't you refer to it as a list ofi

Ac..Nmi A.oomn. inc.

25 things discussed at your meeting?

I

1
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i

|

|

wb4 1, DR. CARBON: Or a list of the things we discussed i

and we 're in reasonable consensus that these are important
2j.

points that we wanted to call to their attention.
3 ,

,-

(_ DR. SIESS: It's not a list of things, ic's a4 ,

i i'

list of reco==endations.
'

5
.

;

! DR. OKRENT : And how about the other paragraph?
6

DR. SIESS : I'd have no problem with it. In fact
7

I think it's a much cleaner way to do it. Even the Coc- !
g

=issioners could pull out the paragraphs we 've agreed on in9

here. And they need very little editing, and it's not impo rt-10

11 ant anyway .

12 Do you want a motion? |
4

DR. SIESS: The paragraphs that I think we havej3,

k '
'

agreed on and I will include in the motion are the first and'

j4

15 , second paragraphs on the first page of the blue =aterial;

'

16 the second and third paragraphs on the second page , and the
:

last two lines as part of the third paragraph; all the material.j7

la n page 3 which carries over to page 4, and all the material

19 ; on page 4, but cbviously the next to the last paragraph there

20 becc=es the last paragraph of the letter.

,j I have a suggestien, and I'll be glad to give it

, , , to the Staff: it's noe. that important; except as to the first,f -a
!

,, l| four paragraphs...
i

I
74 Did everybcdy locate the ones?

I

.tc..s :n. aarmi. inc. .,

,c.' I'd like to move the final on this letter.
|

..

,

t

(*dS
-Jk
2"
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I

wb5 1 VOICE: Secend. |

|

2, DR. CARSON: Is there discussion?-
!

,

3' Those in f avor of the motion indicate by a shcw '

,

(- 4' of hands. !

i '

,

,

i i

5' (Shcw of hands) i

t

!
I

f

6 DR. CARSON : Six. !
!
t

7 All opposed, by hand. !

I
!

8 (Shcw of hands) i
!

9 DR. CARBON: Two. It's six to two.
,

,
,

10 , I guess I don't remember Rcberts' Rules of Order
!

|

11 ! correctly, but I think that's valid, isn't it? I

t12 DR. SIESS: No. It's a substaneive issue and we
~

!

13 ! have to have a majority of the full con =tittee. '
l

(!_ j -

14 i DR. OKRENT: Right.

15 DR. SIESS: I assure that the nces were no in a

16 ' letter at this time rather than nces on the positions in the
i

17 | letter.

!

18 MR. MATHIS: Right.j

t
I

I9 DR. SIESS: Is there cbjection to reading these

20 to the Cc==ission?

21 DR. SHrdMON: No.

{ 22 xn, MA73Is: No,

23 J DR. SIESS: Mr. C'1 airman, I would interpret the vote
f

I24 j as that these represent the position of the Committee and that
2c..r.e.r. a.oonm. inc. q

25 they can be transmitted to the Ccemission.
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- }
I

,

! !

i
'

I

wb6 1 DR. CARSON : We have fourteen members currently.
, ,

|

2 DR.SIESS: So we have a majority. All present |
-

i
I

3 agree this is the position, and the majority agreed that you '

k- 4, can present it to the Commissicn. i

I i
i

S' MR. RAY: If I could be the devil's advocate !

| |
i i

6; for a minute, suppose the Commissioners ask you what you're |

7| going to do with these? Are you going to send me a letter or j
'

,

t8i not? What's the answer? 1

i

:

9 DR. CARECN: I guess my answer is I don ' t kncw.
!

10 ' MR. ETHERINGTON: We 'd like to but our rules don't
i

!

11 j permit.

12 (Laughter)

k'

( 13 ! DR. SIESS: The cbjection was simply to a 1,etter* '

i

14 at this time , I believe.

15 , MR. RAY: That 's right. And I would suggest that
.

!

16 would be that we're going to have another meeting shortly at
i

17 ' which time these will receive final discussion.
;

18 | DR. CARECN: I still don ' t know, but....

19 ' MR. RAY: But you're not going to admit it.
;

20 DR. CARSCN: Are there further tcpics anyone

21 , wishes to bring up?
|

( 22 ] Bill?

23 j| MR. MATHIS: Mr. Chairman, there's been a lot of
.

!

24 i dis cussion , mainly yesterday, on the subject of cperator
2c.-F.cn.i m. con.n. inc. :

|

25 1 training which is a topic we have not addressed here. Do we

,c g r-
OG Oai
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i
.

I
'

wb7 1 wish to co==ent on that this afternoon? Or are we apt to be

I
2 t, questiened on it by the Co==issioners? Do we have a position;-

I 1

3 let's put it tha t way .

(. 1
'

N. 4; DR. CARBON: I don't personally recognize a !
i i
I :

5- position. I recognize many people are quite concerned, interest-
i ,

I

6 ! ed in the subj ect. But what our position is I'm not sure. |
!

7: Do you want to pursue it beyond that?

3 MR. MATHIS: No. I just tossed it out on the table ,

9 that's all.
I

10 DR. CARBON: I guess we'll adjourn this meeting

11 ! th en, and we will meet with the Commissioners upstairs to
,

12 ! thre e-thirty .
i
.

i. ,

13 | (Whereupon, at 3:20 p.m., the special meeting ]f -

! I~

i

14 ' was adjourned.)
|
,

15
i

16 ,

I

17'

1

18 '

i

19

|

20

21

!

23

24

ace e.. w m Aeoorn n.inc. '
y

. r r-- s.
dd

I
25 '

|
|
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