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DR. MARK: The committee will come to order. This
is the 242nd meeting of the Advisory Committee on Reactor
Safeguards.

The arguments to be discussed during this meeting

are identified in the agenda as published in the Federal Register

and including initial review of :he operating license for the

Sequoyah Nuclear Plant, the Proposed Emergency Planning Rule

10 CFR Part 50 and Part 70, and stability of B&W reactors; also

the NRC Research Program and the Prcgram on Development of
Qualitative Risk Criteria. Copies of this notice are posted
at the docor.

This meeting is being conducted in accordance with
the provisions of the Federal Advisory Committee Act and the
Government and the Sunshine Act. Mr. Raymond Fraley is the
designated federal employee fcor this portion of the meeting.

I would like to remind everycne that those portions

the meeting where a transcript is being kept for those

O
13 )

portions it is particularly impertant that speakers identify

|
|

themselves and speak with sufficient clarity agnd volume that they

can be readily heard.

We have not received any written statements oOr

requests for permission to make oral statements from members of

the public with regard to this meeting.

ALDERSON REPCRTING COMPANY, INC.
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Before turning the meeting over tu Mr. Mathis to give

us comments on the subcommittee meeting on Segquoyah Nuclear Plant|

there are a couple of items that I might mention for the members'|

consideration.

I believe that a month ago it had not been urged by

the committee that we had items to bring before the commissioners|

but would be happy to meet with them if they had items they

w

And they have proposaed that there

wished to bring before 1us.

be a meeting which will take place tomorrow at 1:30.

In copnedtion with that meeting they hav~ suggested

that we raise, or that they would like to raise, guestions and

receive any ACRS comments and suggestions on the matter of siting

and whet .r

unfavorable characteristics can be compensated by

design features, whether that policy should be ~ontinued, or

whether site approval should be independent of plant design.
They have expressed an interest in hearing any

committee comments there may be on that.

the

Also in the same general area, comments on

guestion as t¢ whether siting decisions should be based primarily
on the risk to the most heavily exposed individual or on the
taken into

total man rem oOr societal risk, how those should be

account would be of interest to the Commission.
I think some of us or some cf you will remember that

both of those have been part of the approach to siting,

the part of the committee and I believe of the agency, from

ALDERSON REPORTING COMPANY, INC.
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early days, including for example the fact that the nearest

city was suppcsed to be at such a distance that the probability

of at least many early fatalities, even in the most serious

events, would be acceptably small.

It may be useful if I could persuade Dave Moeller and

possibly Dave Okrent to think of a few comments jointly or
singly on the way this has been approached and the thoughts that
might come to them as worthy of consideration or suggestions they

might take with respect tc that problem. 1

I think it is particularly necessary for us to have

our own thouchts and view on that and that the NRC's position

(3 1)

be

-

irmly develcped with the Indian Point and Zion as the highesﬂ
|
present reactors, the highest threats. The decisicn that something
o
must be done about them is understandable, but then there will bel
I
other reactors which will then be the highest and cne really f
needs a policy that can be applied. And it is somewhat up for
discussion and comments on how we got to where we are or where |

we think we are or where we think we should go. I am sure it

would be appreciated by the commissioners if they could be

P
’.J.
[
[

perhaps brought out at the time we meet with them and this
be on cheir mind.

That is one thing I wanted to mention in connection
with tomorrow meeting with Chairman Ahearne. There is another

thing that should be mentioned, also in that connection, the

action of the House == no, I guess it is of the 0ffice of

ALDERSCON REPORTING COMPANY, INC.
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Management and Budget, in cutting the agency's travel funds. It

is thought now to have the effect of reducing the amount of
travel money available Zor the committee's use between now and
the first of October, from an amount like $89,000, which was the
best estimate of what would be needed to cover operations as
normal, as usual, down to a number like $41,000. If that number
in fact must apply, there will be some need of curtailing

activities in some way or other of the committee between now and

the end of September.

There are probably items which should noct be cut back,

such as continuing work on project reviews, on the Safety

Research Report, on things directed bearing on rulemaking,

—

site committees. I believe that Mort Libarkin is preparing a
listing of items which were expected to be covered, trying to
identify some which will have to be either reduced or removed
from our program between now and the end of the fiscal year. I
think that will be in people's hands today, and I am again
urging that it be locked at because it is a topic that ought
probably to be introduced in discussion with the commissioners.
MR. FRALEY: The actual funds that we need for the
last half of the year for travel are 220,000, and we had
requested an additional 89,000, you know after they had gotten
through cutting our budget. We needed 89,000 to perform all of
our travel, and we were actually authorized 41,000. So our

total travel for the last six months of the year is up in the

ALDERSON REFORTING COMPANY, INC.
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order of 200,000. It was just the deltas that we were talking
about.

DR. OKRENT: How much do we spend . month on average?

MKk. FRALEY: Let's see, I guess about -- oh, I have
got those figures here. The first guarter was about 60, about
66,000 for the first guarter and seccnd guarter of the year.

DR. MARK: Each?

MR. FRALEY: For each guarter, right.

MR. OKRENT: So that is over a month's worth of

MR. RRALEY: That is two months.
MR. OKRENT: No, no, but the decrement.
MR, FRALEY: Yes. So Mort is looxking to see what

meetings we can defer. It certainly may impact on some of the

’-‘
or
= 2
®

committee's activities, and I think we will need to tel
Commission what impact this will have, so that if there is any
possibility at all of getting zay additional funds that they

can do it, if they can't stand that deferral cof activity.

4
<

(8]

DR. OKRENT: 1Is he considering taking September of
as one alternative?

MR. FRALEY: No, we were nct considering that. We
were really going to try to lock at doing the priority work as

we see it and putting off some of the work which dces not have

as high a priority. Basically it lcoks like, you know, just frcm

a quick and dirty, that we will be able to continue work on the

ALDERSON REPORTING COMPANY, INC.
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safety research area. We probably will be able to continue work

on the develcpment -- I mean on rulemaking that is in progress =--
there are a couple of those =-- and then probably do project work
where it is absclutely needed, not necessarily all the project
work that we would like. Other work will probably have to be
deferred, like the develcpment of guantitative risk criteria, i
the revisions to the clad ballconing model and regulatory guides
and some other things of that nature. Not all regulatory guides

but some regulatory guides. We will try to defer the stuff that|

does not seem to have h.gh priority. |

DR. MARPK: I don't imagine that in the short time we

will easily come to an agreement of the list of things exactly

which should take what proportion of the cut, but in a broad |

|

sense this would make a suitable thing which really should deserve

mentioned in the meeting with the commissioners tomorrow.

ot
(8]
43
17

M, FRALEY: Yes.

Dh. MARK: I failed to mention the very first tab in
the folder, which has to do with proposed procedures for the
review of papers to be published at technical society meetings
or in journals, I think particularly on the part of the ACRS
Fellows or ACRS Staff.

There is in the tab a proposed set of procedures for
dealing with that. The guestion has been raised on the part of

some of the fellows, and there weren't very clear and specific

things in hand for guidance on that. It would be good if people

ALDERSON REPORTING COMPANY. INC.
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could look at the proposed rules which Marv Gasky has sat down,
%

which are believed to be consistent with the NRC approach to the

similar problem in connecticn with NRC Staff. And I don't know

that we need to discuss this further. It has been discussed,

at least as a general guestion, in the procedures of the

committee at least once.

I1f anyone should see in that things which seem
troublesome, it would be gcod to bring those to the attention of
Ray or Marv Gasky. If they are seriocus enocugh, they may want to
have them brought for committee discussion.

The last item, not already clear from the agenda
itself, is the fact that fairly recently, I think in the

appropriation bill for the NRC, as it stands, which is to say

as consideregd presently by some of the House subcommittees, there!

is a proposal to establish a panel, a public panel, to deal
generally with the guestions coming up concerning th
decontamination of Three Mile Island; this panel to consist
probably, by cne description at least, of 15 members, 3
representing each state, 3 representing local government, 3
representing local citizens, 3 representing science at large,
and 3 representing other things at large.

That doesn't necessarily concern us directly, exéépt
that in the description of the panel it recuires the ACRS to

make available technical assistance to this panel, with the

admonition that the panel only ask the ACRS reasonable or

ALDERSCN REPORTING COMPANY. INC.
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essential questions and only invite such assistance on a not-to-

interfere~with=-other-committee-work.

It is not clear that all of those things are

compatible. A letter is, I believe, in the state of preparation

QF - =

MR. FRALEY: Right, it was passed cut at your places

this morning.

DR. MARK: It is in front of you then =-- which

proposes to point out that such activity on a not-to-interfere

basis is not possible.

DR. SIESS: It seemed to me the thrus: of that letter!

was go through the NRC Staff, and that was

the main thrust I

got out of it. So maybe we want to be sure of what we are

trying to say here.

DR. MARK: I think the letter will warrant discussicn

after we can get --

DR. SIESS: Was it the feeling from the congressicnal

action that it was intended to by-pass the staff?

MR. FRALEY: That was my £feeling, ves.

DR. SIESS: 1If that is true, then I certainly favor

the letter, but I am not sure I just want
want to advise anybody.
MR. FRALEY: Well, if yo. will

carefully, it dces not say that either.

ny

DR. MARK: It might be good i

1y

to tell them we don't

read the letter

it isn't necessary to

ALDERSON REPORTING COMPANY, INC.
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read it too carefully in order to get the message.

Does that cover the point?

MR. FRALEY: Yes.

DR. MARK: Do any of the members have things they
would like to raise at this time before we proceed with the
agenda as rublished?

¢ not, then I would like to call on Charlie Mathis,
who chaireé tre subcommittee meeting on the Sequoyah Plant
application, which I think was on Monday this week.

MR. MATHIS: That is right, Carson. We met, the
subcommittee met members of the staff, TVA, and Westinghouse on
Monday. I think basically the material covered in the general
outline and minutes of that meeting were handed out late last
night. You probably haven't had time to look at them.

We will cover today basically the highlights of that
meeting, and I will gquickly run through it so we won't have to
spend a lot of time on repeats. But you will get a brief

picture of the plant's status as of

3
z

o}

One thing that we didn't get into the other day was

e

the seismic audit which had been requested. I think we will
hear that today. A review of the special low power test
program, which you remember we approved scometime back. And you
will get some more d .zail on that today, because previously it

-

was a very sketchy kind of thing.

There will a discussion of fea3d and bleed. And there

ALDERSON REPORTING COMPANY, INC.
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were a lot of guestions pcsed as far as Segquoyah is concerned
cencerning upper head injection, the ice condenser loadings
and things of that nature, which again will be covered.

The other thing I would like to remind you of is that
Sequoyah jie anxious to have an operating license, hopefully by
the end of July. The time here is going to be a little tight.
As you will hear this morning, the low power test program
probably won't be completed until about mid-July.

Anyway these are some of the things I think we need
to consider.

Jesse, do you have any other thing to add?

MR. EBERSOLE: I don't have anything to add to that.

DR. LAWROSKI: Is there an intervenor in this
application?

MR. MATHIS: Yot that I know of. I think there was
some request, but it tras tossed out or something.

SPEAKER: So the licensing =-- amount cof ac =2ss8?

Is that correct?

MR. MATHIS: Carl Stahle, do you have anything to
say on that?

MR. STAHLE: Yes. There is no intervention on this
project.

MR. EBERSOLE: I mic say to the committee I think

there is a forthcoming and unusually interesting presentation

on the reflux ccndensation process by Westinghouse. SO 1n case

s

ALDERSON REPCRTING COMPANY, INC.
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any of you have a particular interest in that, I suggest yocu be
around when it is presented.
DR. MARK: Dave?

DR. OKRENT: Do I understand correctly that this is
one of two meetings by the committee, that we expect tc meet

soon ajain, in July?

MR. MATHIS: Yes. There will have to be another

meeting before we really get to the point of a letter.

Now for purposes of econcmy, living within the budget,

and a few other things, I would hope that another subcommittee
meeting would not be nacessary. Now maybe this can or can't
be. Carson, I think it is going to be up to you. But I would
be hopeful that we would get enough information today with
an update hopefully of the July meeting that we can make some
kind of decisicn without another subcommittee meeting. Maybe
I am optimistic.

DR. MARK: Let's try.

MR. EBERSOLE: Along that line there is also an

issue forthcoming which I think we will have to consider, and

-~

that is whether, if an operating license is granted, it is just

for Unit 1 or for both units, because there is going to be some
adjustments 4one before Unit 2 comes on line which have
gsafety implications.

MR. MATHIS: Well, I guess with no further ado on

that, unless, Carson, you have anything?

ALDERSON REPORTING COMPANY, INC.
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DR. MARK: No. I was going to wonder if it would be
comfortable for you to call out the items that we are going to
work through in the presentations frcm the staff and the vendor.
If that is nct a good suggestion =-

MR. MATHIS: I think I have hit most of them.

DR. MARK: I meant calling on the people at the time
you think =-

MR. MATHIS: Oh, okay. I think to start off w’
will call on the staff and --

DR. CARBON: Charlie, before you do cculd you tell

over till next time, what won't be covered

(o

us what will be hel
nocw, and what comes up for review in July?

MR. MATHIS: Basically, I think the major holdover
will be scme of the items as far as plant status is concerned,
where they may not have completed =-- =-- and the results of the
low power cuts. Could I ask Carl Stahle of the staff to
basically answer that guestion.

MR. STAHLE: In my introduction I will try and cover
this matter in more detail or to your satisfaction. So we can
get into that on schedule and so forth.

DR. MARK: Dave?

DR. MOELLER: I missed what Mr. Ebersole said. What

is it about Unit 2 that will be different than 1?

*r < -

o)

MR.

there will be a shifting in dependency from certain cooling

ALDERSON REPORTING COMPANY, INC.
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towers and four-bay storage systams to an interval intake
building on the Tennessee River. I dca't know what else beyond
that, but there will be some substa.itial changes as you go from

Unit 1 to Unit 1 and 2.

DR. LAWROSKI: The tests that TVA has proposed will be

conducted only on 1, Unit 1, is that not right?
MR. EBERSOLE: Yes.
DR. LAWROSKI: That is not planned to be done on 2?
MR. EBERSOLE: Right.

MR, MATHIS: If there are no other guestions, I will

r

ask Carl Stahle of the staff to pick up and start the

presentations

MR. STAHLE: My name is Carl Stahle. I am the

project manager for the Nuclear Regulatory Commission. I plan

this morning to summarize the repocrt I gave to the subccmmittee.

What I did do Monday was provide a chronology of
events, major events, in order to inform the committee of the

manner in which we actually reviewed the Segquoyah Unit 1.

In particular, I pointed out to the committee members

that a culmination of our review resulted in a Supplement No. 1

that had two parts to it. Part 1 dealt with the review by the

staff essentially along ti. lines of our Standard Review Plan.

And this dealt with the items I would classify as non-TMI.
Part 2 of the SER dealt with the fuel load

requirements; that is, those reguirements that were identified

ALDERSON REPORTING COMPANY, INC.
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in the action pian and also further categorized in a guidance
memorandum from the commissioners as to those items that would
have to be satisfactorily completed in order for us to license

the plant for the program that we had proposed at that time;

namely,

the low power test program.

16

Qur objective of course as things progressed was

hopefully to license Sequoyah Unit 1, load fuel, run the basic

zero power test and then to conduct the low power

test program of

which vou will hear more detail this morning, and of ccurse has

been under review

DR. CARBON:

MR. STAHLE: Yes.

DR. CARBON:
MR. STAHLE:
complex. The review of course
have generally dealt with both
and the fuel locad reguirements
it is our intent to be able to

for several months.

Now we are talking Unit 1

Are we talking Unit 2 at all?

On this matter *this becomes a bit

Units 1 and 2,

generally also apply. I

2 and write an SER supplement that will apply to both.

this morning?

of certainly the Part 1 items

and I do intend,

think

L

review the Seguoyah Units 1 and

We have not at this point locked at some of the

specific details or exceptions that may occur at

being so mentioned.

this point,

DR. MOELLER: The license which has been issued for
low power testing, again, that a license for Unit 1?2
MR. STAHLE: The license for Unit 1. The license

ALDERSON REPORTING COMPANY. INC.
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that exists today is ru: Unit 1 in order to carry out the low

power test program. There is nothing in the license inferred

or implied, of course, on power ascension and full power |

]

i

operations. !

That was, if you will, a ground rule and of course

a point which was carefully made in all of the discussions. We |

were only talking about our attempt here, at that peint in time,
to conduct the program.

All other matters of course are subject now to '

further review, in particular by yourselves, and of course to the

commissioners. We intend as this project progresses through

the review process at some pcint in time, hopefully in July, we i

will present cur findings to the commissioners in hopes of f

licensing Unit 1 and go to full operations. i
|
|

I had planned to skip over the essence of Part 1 and

[

Part 2, I emphasize this was done guite deliberately and

i)

somewhat uniguely to what we in the past have carried out.
Part 1 again, I must emphasize, dealt with the nen-TMI items.

And Part 2 followed the action plan both by its numerical

L1

designation, its objective and so forth.

We will plan to continue the Seguoyah review on the
same basis, this time of course picking up the full power
regquirements.

The SER Supplement No. 1 of course states that all of |

-

the reguirements have been met to initiate this program that will

ALDERSON REPORTING COMPANY, INC.
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! i be in discussion this morning.
‘ - There are items of course there that are not fully ;
L
K | resolved for full power operations and this of course is what
| |
4 we are dealing with. |
i . . s . |
§ 5 In any event, the basis for licensing Seguoyah was,
: |
é 6 | technical basis, was the Supplement No. 1. ’
i 2| |
i ~ 7 After providing the committee members a chronology |
3 l
§ 8 of events in order that they have a understanding of how we ;
< 9 |
- - ! . : : ‘
z approached the Sequoyah review and what transpired, we provided |
£ 10 . _ § I z
3 a brief status report by the resident manager of the activities |
|
: U at the plant.
2
z L The license was effective on February the 29th, and |
‘ z 13 since that time the plant has of course been undergoing numerous }
2 14 PO . . . . l
- activities which was discussed by the resident inspector.
3 ! !
5 13 | This slide very quickly identifies these activities.
=
2 16 My purpose in this viewgraph is to immediately draw your
n
4 17 | attention to item 6 of this, identifying now the schedule has
.« § e
pot j slipped, and based on our estimate, initial criticality,
-
S 19 "
2 appears to be on or about July 4th, about a week test, and
« & |
20 | then approximately three weeks or so for the low power test |
21 E program.
22 So b sed on the plant activities and what is going
23 on, as we see it, the low power test program will be conducted
2 through the month of July, which on the basis of plant status

it would be that the first of August it is possible to go into

ALDERSON REPORTING COMPANY, INC,
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power ascension and ultimately full power operations.

Now of course our reviews in the past and present,

we do attempt tc make our reviews of technical matters consistent|

with the plant activities, which we have done.

The review to date has essentially been involved in

the non-TMI items and those items related to fuel load; that is,

those items that had to be completed in order to initiate the
low power test program.

There is ongoing and intensive review of all of the
full power reguirements, obviously in the items as it relates
to TMI. This is ongoing. The schedule that I have projected
here is I believe that on the schedule basis we will be in the
position to discuss the early part of July, should be able to
discuss this matter with the ACRS Committee.

We will not in all probability have a formal

supplement to our SER, but I feel that there will be sufficient

)
1}

information and understanding where we are to discuss this matter
|

with you, in hopes that the ACRS can see this and be able to
provide us a letter in order to ~ontinue the review up the line.
Now in light of this schedule for plant activities,
the low power test program will just about be initiated at the
time we would like to discuss the items as it relates to TMI

and on TMI and so forth.

Nevertheless, I think that we can keep yosu informed

as the program progresses, even after the issuance of a letter.

ALDERSON REPORTING COMPANY, INC.
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After the discussion of the schedule with the staff

|
and subcommit%ee members, I proceeded to discuss with the membersf
|
. ’ P |
the following incomplete non-TMI issues. '

|

Each item was discussed with the committee by staff '
members and myself, with the exception of number one. We deferre#
that until today. the seismic part of the program. I remind you f
that item one of course was a committee reccmmendation that !

.
we recommend or consider a program for guantification of the 5
seismic design margin. In that manner both TVA and ourselves :
have been discussing this matter, and at this point I will list
our items to be further discussed, other than number one.

i

I believe the subcommittee members were satisfied with
|

{

the remainder items, and we now can proceed to item one.
!

If that is the case I will ask Mr. Xnight to provide

you a status review of this item.
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1 OR. MOELLER: To nelp me, how does.the seismic
23udit -- I can ungerstand, you kncw, doing a seismic audit,
3 0ut how does that relate, could you refresh my memory, to

4 TMI?

5 MR. STAHL: It's independent of TMI at this point

gin time. This was a non-TMI --

7 OR. MOELLER: Non-TMI?

8 MR. STAHL: Yes.

3 OR. MOELLER: Thank you.

10 MR. KNIGHT: I'm Jim Knight, NRC staff,.

1" With regara to the program recommenced by the

12 Commit.ee, just as a refresner, the words in tne ACRS letter
j3 were all structures and equipment necessary to accomplisn

14 Safe shutcdown -- I started in the middle of a sentence,

15 here.

16 The Committee recommengded that the program ge

17 €xpanded to insure that all structures and equipment

1g Nécessary to accomplish safe shutdown ge, ')1eea, nave some
1g Margin. We have peen uiscussing this matter with TVA ang

20 they nave now proposed a program to us wnich requires some
21 interpretation. I think we're still discussing the

2 interpretation of tne worg "all."

3 It's a concept that I think tne staff has grasped,
243n0 I gon't see any aifficulty in our proceeding in these

26 discussions with TVA to make the program entirely consistent
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ywith the committee's recommendation.

2 The format of that program is intenced to be
jigentical to that used previously, largely one of the staff
4 30ing t35 Knoxville, sitting cown with the qualification
gmaterial and ~alculations ancg assessing the margin that's
gavailaple.

7 There is a agifficulty in interpretation of what
gmargin once one passes above the normal engineering ma:zgjins,
g how much further coes one go to gain tne level of confidence
1o that is required. It is a matter that requires a good deal
11 0f Jjudgment and I would propose that we, in & reasonable

12 Period of time, in terms of some few months could be back to
13 the committee to inform them of our findings, including both
14 the extent of the auait and a general characterizations of
1 the margins that were discerned.

18 OR. MARK: [ think, Dage, in connection with your
;7Questicn, tnis really was totally separate from any TMI
18implications. it came up because there was a change in the
1g 3PProacn to the seismic consigeration in Sequoyah between

20 the time some of the early work had been done and the

99 Situation, as of a little more than a3 yesr ago, and a
zzsite-specifi: spectrum came into the picture for descrising
23tne situation at Sequoyan.

24 There nhad been then a check on the part of TVA and

25the staff of, as a list of selected items, to see if those
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; Selected items met tne margin, ana it was reported here that
2 some of them showed themselves tc have more margin than one
3 woula nave required anag some rather less margin than an
gcarlier review might have suggested, but I believe in all

g Cases to have some.

5 It was then suggestec py tne committee in a letter
7 that wnile not necessarily asvery mechanical item pe

g reviewed, that tne review be approacned from the point of

g view of insuring that all items necessary for safe snutdown
1o vere incluceg in tne statement that they all nave a margin

11 under the new pattern approach.

12 I delieve Dace had sometning to say, or another
13 Point.
14 OR. OKRENT: Well, there was some discussion in

15 this general area, not cirectly on Sequoyan, at our

1 SUocommittee megeting yestergay. Mayoce I'll make a couple of
17 comments on the general question anc on tne matter as raisea
18 Oy Knignt.

19 what tne stafrf nas been doing in recent times at
20 least, is geveloping information wnich gives them, among

21 0tner tnings, some basis for estimating wnat tne "safe

22 Shutdrwn earthquake" means in terms of recurrence

n frequency. The reason I nave to put it in quotes is pecause
241t is some king of synthetic earthquake anc an actual

25 earthquake is not going to resemble the synthetic one in
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1 detail, certainly.

2 The numbers, I think, tha® reflect their oest
jestimate now is the return interval for the safe shutdown

4 @arthquake for the typical eastern plant getting it's CP
gwithin the last ten or twelve years, let us say -- not a

g very ola plant -- is petween -- let's say it is one in 1,000
70r one in 10,000 years, somewhere in that range.

3 I think, uncerstancably, it's nara to know the

g number precisely, and if they tolc me they knew exactly what
10it was, I woulan't pbelieve them. But I think, myself, the
11 range is reasonable bDased on what little I know about it.

12 That's not an exceedingly low protability oy

;3 itself, so in other words you do want things to work at 3

14 fairly nigh reliapility given such an event, and I guess a
1501t of lore has developed that you are likely to scram if

16 YOU get an earthquake, so tnere has not ceen too much

17 €oncern apcut that, unless there is some particularly weak
1gPoint somewnere in the design and, as far as I know aoout

19 Seguoyan, I haven't nheara of any suggestions of that sort.

R

20 guess there is some lore that you are not too

21 likely to get a large LOCA, although for bigger events, I

2 think that neeas -e Oy that I mean earthquakes exceeding tne
2z design basis, that still neeas some looking.

24 whetner or not you get a small LOCA, whatever tnat

25 Means, either due to a valve opening or an actual crack or

ALDERSON REPORTING COMPANY INC,
300 7th STREET, S.W. REPCRTERS BUILDING, WASHINGTON, D.C. 20024 202) 554-2345

24



'oearings or seals going scmewnere, I would say is not
2necessarily a very low procapility thing. So the small LOCA
3is probaoly not necessarily relateg to that earthquake or
4some larger one.

5 But in any event, you're pretty sure you are going
60 Nhave C IemMavy gecay heat with a high reliability and for
738 long period of time. You may also nave lost pretty hign
gconficence, let's say, for a small LOCA. Decay heat, you
greally need to do and, in fact, if this is a -- let me take
1038 median number. If this is the -- or using the square root
110f one in 3,000 year earthquakes or scmetning like this, and
121f you think that from any single cause, and you're looking
j3for a goal like -- I don't know. One in 10% or less for a
14 Serigus =2arthquake -~.in otner words, an eartnguake peing 3
15 single cause, and I think there are 3 hundred rather than

16 L8N order of magnitude, ten peing what the Atlas report

17 talkeg about, you not only need a hignh reliapility for the
jg 33fe shutdown earthquake. You need petter than 99 times out
190f 100 for the safe shutdgwn system tgo work, out you neeg 3
20high reliapility for the earthquake having a probability ten
21times less, oecause that is still a one in 30,000 year
neartnquake, anag if you're locking for cne in 1 million or
nless, the system has to work -- I don't know, at least 19

240ut of 20 times. Let me use a round numper, which is still

253 pretty nigh reliapility of naving a severe earthquake.
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1 Ang that means everything, not just the building
23ng not just the pipes, and not even just the pumps, but all

3tne control equipment ana all the électrical equipment that

4is vital has to work and also, anything whose failure could
simpede its working must not fail in such a way as to impede
git.

7 So Sequoyah is just one of, I guess, three at

g -east on which tne Committee nas igdentified this kind of a
gpProolem. It is really, in my opinion -- and I tnink tne

1o Committee nas talkea apout it, a fairly common, generic if
11 YOuU want to use that word -- I don't want to Qse it in terms
120f putting it off for eventual turial -- it's a generic
13Question for many reactors and, in fact, I think there is a
14 neead for the applicani here to really look nard at

1 @verytning that nas to work, in tne first place to know that
g it has Deen designed well.

17 One advantage to tnhnis -- I hope it's not just a

18 Paper study, oDecause I think we should really go. back ang
19100k to see that tney really dc know what the status is of
20 the equipment tnat nas to work, and then as was mentioned in
21connecticn witn Diablo Canyon, ocut oy no means go I think it
»is related only to Oiaplo Canyon, it neegs to be rather
nconficent tnat tnings wen't fail in such a way, other

24 things, as to impede what you really need to work enougn

25 that -- tnis coesn't mean every last tning, out enocugh that
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1 YOU can remove decay heat not only on a short-term oasis,
20uUt, you know, you may nct have anything else except this
3and I think 3lso you really want to get down to cold
4shutaown. I think you will feel uncomfortatle if you're
gsitting there with a reactor and gon't see a way of getting
g from not snutdown to cold shutdown for not only 3 week, a
7month -- it's not that it's a completely untenable position,
gbut it is certainly uncomfortaole not to be able to see 3
gway of getting from hot shutdown to cold shutdown for an

10 8xtended pericd and enough damage, you know, nere and there
11 L0 not De readily aole to fix them.

12 So in my opinion, this is really worse going. In
1aMy opinion, it may be a more prooable need than Atlas, whicnh
14%e Nave spent a lot of time on. If you look at the

15 Prodacilities, even the staff's probabilities in Atlas come
1gOut smaller tnan tne staff's propapilities cn the need to
y7C€3ll on this system for an SSC and the industry's
igProbanilities 3iffer more on Atlas than they do on

19 earthquakes.

20 I Jon't think the industry and tne staff are

gq Facdically different on the probabilities of earthquakes --
22 NOT that any of them «now it, out they tall within 3 cecade
23 +n general.

2 30 I just wanteg to note that this is, I think,

25somtning that 1s worth going anad that the intent, tnen, of
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 the margin is not to cover not only the SSE out this
peartnquake that is a factor of 10 less probable, which is
gstill a substantial procapility.

4 I con't know wnetner that nelps clarify the
gcommittee's letter.

8 DR. EBERSOLE: Mr. Chairman, I don't know whether
7Mr. Knignt wants to say wnat I want to say or not. If we
gdre going to Mow concede that an eartnguake can cause a
glarge or small LOCA, we are plowing new ground -- grounc
jo¥nicn the staff has refused to plow prior to this time. And
11 there are some logical reasons for tnis.

12 Although tne ECCS systems have oeen designea for
13Seismic competence, and the presumption must be that you
14Coula nave incuced a LOCA by an earthqua<e, the posture has
ig0een that actually the earthgquake dian't cause the LOCA, so
16 Lhat tney were somehow magically coincicental, whicn nogtoay
170f course, pelieves.

18 The proolem is this. If ycu argue that an

19 earthquake can proguce a failure of a3 seismically designea
20system, you have 3 far richer fiela of failure in systems
210ther than the primary lcop out in the plant, systems whicn
»sustain the safe shutdown, a congition that you know you are
2330ing to go into.

2 As 3 case in point, you nave simple redundancy in

smany plants on such things as the service water system or
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'patteries or component cocling or many other tnings.

2 It takes only two failues which are coincicentally
3introcucea by earthquaxe influence to put the plant cead in
dthe water.

5 So this empnasizes tne need for strong cesigns
6against seismic influence ana those systems whicn
7effectively shut cown tne reactor would power *he LOCA. And
8in the past there nas been a refusal to aamit tnat anything
dwnicn is seismically designec couls fail at all, oecause
Wthis would intrcduce the icea that you could nave
""coincidental failures and say a relay in one system and 3
2yalve in another, a motor in another and a pige in another,
33t one point in time.

14 So we're entering a difficult era wnen we get ints
Stnis anc we'll have to appropriately bolster tne design

16 features to witnstana earthguakes on Daoth systems,
7particularly those systems which simply enadle us to execute
'8safe snutdown,

) OR MARK: Well, I'm sure that the phrasing of the
2 request on tne part of the Committee as it specifically i-
21related to Sequoyan was a ratner qualitative matter %o
2reflect the feeling that there nad to be a margin wnere you
Bcouis examine it, tnat it might not oe possinle to quantify
4 3ng uoulcn:t have to be considered in every possinle

Scompination of tnings that mignt nappen, out thnat there were
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"margins that would assure you that thcre was 3 goog chance
2that your shutdown systems would stand an eartinguake.

3 I believe that our original woraing nac peen that
4the systems selected which may inceeg nave deen acceptable,
Swe aion't know.enOUQn apout the Dasis of selection to know
Swhetner they nad tnis property ang the review, the worg
7"all" I think is where we are trying to elaborate. All does
8not mean every, out it means all of tnose things essential
9 for what seems like the alternately urgent need.

10 well, mayoe you snoula go on.

n MR. KWIGHT: I found tnis giscussion extremely
2peneficial for the staff. I tnink we Nnave enough guicance
3to move forward and I would see no difficulty in being able
4 to come pack here in, as I saig, sometning on the orger of
'Stwo to three months, to be able to at least demonstrate a
i6large amount of progress ang I['ll furtner cemonstrate that
17 the matter did not get buried.

8 OR. MOELLER: Mr. Chairman, in Mr. Epersole's

Y comment that we must now accept the fact that an earthquake
2 coula Gamage severely a compenent that nad been designeg o
21 yithstand the seismis event, are you saying that our design
2 is not -- tne people vno design for seismic events are not
Bgoing it properly, or are ycu saying the earthquake is

24 larger than they gesign for, or what are you saying?

25 MR. EBERSOLE: I tnink that in the few, orief
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!stugies we've done tnat show margins to seismic confidence
20on these shutdown systems, we've shown these to be low
3margins of configence anag little, if any, aiversity.

4 Of course, it's a little oit like that wonderful
Sone-norse shay. If a system is exactly identical to its

6 counterpart, then of course they'll potn fail for tne same

7 reason.

8 S0 we must insure the viability of tne snutdown

9processes. ’
10 It might even turn out that it woulad be well if we
"Mgio nave a LOCA, pecause this is another muthod of cooling.
12 MR. KNIGHT: If I may, I think we have scme work,
33 small amount of effort at the moment going on to assist in
4 looking at this question.

15 very often, the margins tnat nave peen reported to
6the committee are what I nave referred %o as stancard
7engineering margins. Ang you see numpers like 1.1, or 19
'8percent mere than tne design numoer. They are not truly
Wingicative of tne capacity, tne ultimate capacity in many

M cases of the equipment or the system, ang we realize tnat.

21 It's gifficult pecause engineering practice over
2 the years has left us with no bank of infurmation as to the
Btrue capacity of this equipment.

24 MR. EBERSOLE: well, frequently tne emphasis is on

2B retaining a memorane against a fluic leak, or sometning like
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!that. Here, it is compouncea Dy you must assure we have
2rotating shafts, without any proolem to preserve.

3 It's not that we just sit tight and don't leak;

dwe've got to move water.

5 MR. KNIGHT: Yes, and it's even more difficult
6wnere you have eslectrical equipment, even if it's been
7tested. It's tested at some level and we can look at the
8 requirec response factor and we can look at the test
Yresponse factor, wnich is always agove that, out we never

0 have gone to the true fragility test, so common sense, I

Mthink, says there is sometning thnere, out we can't quanti
124t.
13 MR. EBERSOLE: Yesterday, we were nearing apout

4certain seismic tests performeag on components of patrol

fy

Ssystems where tney are shaken through many cycles, extreme

.. 18 g's, I think it was.
17 MR. KNIGHT: VYes, it was.

8 MR. EBERSOLE: Ang then they are set off to the

Wyuser, without peing tested and they were not snaken to the

WVpoint of failure, to estaolish any xina of margin.

21 One could argue that they were prooaoly shaken

Lo

2 the point of near the last cycle of configence cefore tney

Bwere put in the Dox and sent o the user.

24 MR. KNIGHT: One could argue, yes. I think, as

Byou aiscussed yestercay, there are inspections suoseguent to
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1testing, certainly an installation and check out in the
2plant.

K MR. MATHIS: 1If tnere is no more ciscussion on
4that, I guess tne next item on the agenda is the staff
Sresponse to the interim measures on the interim measures on

6 the nydrogen control in the condensers.

7 Carl?
8 MR. STAHLE: walt Butler.
9 MR. BUTLER: Good marning. My name is walt

Wgytler, NRC staff.

n The staff wishes to ciscribe for the Committee the

2pgsition it proposes to take for the Soquoyan station
’3regarcing hyarogen control, in view of th TMI-2 experience.
4 The object nere is to ootain from the ACRS 3 reaction to
Stnis proposec staff position.

16 The staff will be presenting its views tn tne
7commissicners before tne full power OL :s issued, and it
'Bwoulc De nelpful to have the committee's reaction for that
®presentation.

20 Let me start off nere with a orief gescription of
21 the current situation at Sequoyan regarging nhydrogen
2Zcontrol. The existing system satisfies tne current
Vprovisions of 10 CFR 50.44 in that it includes reduncant
24recompiners. It includes a3 back-up purge system ang the

25gesigns are based on accommogating 1.5 percent metal water
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Treaction.

2 An examination of what can be accommodatec 0y the

3 Zequoyan station, should more severe events occur, indicates
4on pest estimate basis tnat a containment failure pressure
Sof 36 PSIG can accommocate up to 25 percent metal water

6 reaction,

7 OR. OKRENT: what assumption is made about rate of
8burning in that, if any? Or what percentage of hyarogen in
9the atmospnere, at that point -- say 417

10 MR. BUTLER: We assume tha® the hydrogen is
"releasec from the primary system pretty much at th rate at
2Zwnich it is formed. We dig not assume that it was bottled
Bup in the primary system ang tnen immegiately releasec

4 instantaneously.

15 The object of tnat line of computation was to
'6estimate the rate of pressurization of centainment so that
7an assessment can be made of the size of a vent system,
Bsnould a vent system pe considered for mitigations.

9 Now, the rate of combustion thast we assumed is a
2°relatively slow rate in terms of dynamic response of the
21structure, out there should be no proolem with it purning in
2relatively snort periods -- by that, I mean 5 to 10 seconds
Bgyration.

24 DR. OKRENT: Could you say what the concen’.sation

Bof nydrogen would pe?
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1 MR. BUTLER: No. I suspect for 25 percent metal
2water reaction, uniformly distributec through the Sequoyah
dcontainment, we're talking about a 10 percent concentration
4of nyarogen.

5 OR. OKRENT: Is the assumption tnat tne air and
8 the nydrogen are uniformky mixed, tney are in both

7 compartments?

8 MR. BUTLER: Yes.

9 OR. LAURO: D0Did you say that you assumed tne
’Onyorogen tc nave peen formec in how many seconds?

n MR. BUTLER: To nave peen burned. The maximum
2purn was --

13 OR. AURO: Oh, purned. But I think DOr. Okrent

4asked a gquestion of now rapicgly you assumed the hydrogen to

'Shave been formea.

16 MR. BUTLER: 0Oh, the formation rate.

17 UR. OKRENT: I asked about the rate of ourning and
1Bhow tha. was -=-

19 OR. LAURO: 0Oh, rate of ourning.

20 MR. BUTLER: well, we did some computations as

21 reportec in SECY 80-107 wnerein we concluced that tne
Zreaction woula not oe expected to proceed more rapialy than
2aroung 15 minutes for a subostantial amount of tne zirconium
24to reactive water.

25 MR. BENDER: what other circumstances do you
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'include when you are trying to assess the effect of a
2nyarogen ourn as it occurs? Are you assuming some other

3things mignt have pressurized tne containment as well?

4 MR. BUTLER: Such as steam?

5 MR. BENDER: LOCA followed oy nydrogen?

6 MR. BUTLER: LOCA follcowea oy hydrogen?

7 MR. BENDER: Yes.

8 MR. BUTLER: VYes.

9 Qur computations considered a parametric analysis

0of the preconditions inside containment ang it turns out
Mthat a containment with very little steam leads to higner
'2pressure than a containment with a lot of steam.

13 MR. BENDER: 1Is that because tne steam suppresses
4 the burning, or what? All the gases are there except for
Sthe matter of what might De generzted oy some kinag of

6 reacticn thnat neats up the place.

17 MR. BUTLER: 1I'm not sure specifically. There

8 ingeea is that contribution of steam to suppress the
Yreaction, but I think there is mcre involved than that.

20 when the hydrogen concentrations are low, like

21 3roung 8 percent, the burn assumption is to take it gown to
2 3round 4 percent. If you star. with a concentraticn of
Barouna 9 or 10 percent, we Durn down to something close to 2
8percent and if the concentration at the point where the purn

Bstarts is up hign, like arouna 12 or 13 percent, then it
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re - 37
lassumes that it burns all the way to zero -- that is, all
2nhyarogen burns.

E OR. LAURO: Do you assume tne same kind of burn no
4matter what the concentrations?

5 MR. BENDER: Evidently not.

6 MR. BUTLER: No, no. We assume different

7 fractions of tne nydrogen ourns, depending on the starting

8 point.

9 OR. LAURO: Yes, out it's a ourn as opposed to 3 --
10 MR. BUTLER: A cdetonation?

n OR. LAURO: Yes.

12 MR. BUTLER: That is correct. We did not consiger

Sany detonation at all.

14 MR. BENDER: In establisning the lower limit on
'Sourning, wnat is determining? Evidently, you conclude that
8when you start with nigh concentraticn, the likelihooag of
7ourning all tne way down is more likely than if you start

'Bwith tne low ana what is tne logic?

9 Is it to reacn a combustibility limit, no matter
0 what?
21 MR. BUTLER: [ pelieve there is some documentation

2 from tne Bureau of Mines that incicates tnat when, at the
Bonset of ignition, if your hydarogen concentration were
24mogerately low, like 6 to 8 percent, you will not go to

Scocmplete comoustion.
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1 There is - -me argument about the manner by whicn
2the flame front propocates, so that you 490 not burn all of
3the hydrogen that is there. .

4 MR. SENDER: But if the concentration is nigh, I
Stake it that you have some data from somewhere, possibly
6B8ureau of Mines, that says that the ourndown coula go as
71ittle as 2 percent?

8 MR. BUTLER: Yes.

9 MR. EBERSOLE: At the end of the combustion
Winterval, you have lost some fraction which you haven't
""stated of the oxygen compcnent, and you actually could go if
2 you nag an advantageous effect of that after condensation.
13 what fraction of oxygen would you have gotten?

4 MR. BUTLER: That was the guestion that came up®at
Sthe subcommittee meeting and 3 member of the staff has done
63 computation of that.

17 For a 10 percent nydrogen concentration~a: the
8start, which is that amount corresonging to arcung 25 percet
9metal water reaction, you will burn aroung 3.5 percent of

20 the oxygen.

21 The loss of 3.5 percent oxygen is worth around
2hnalf a PSI in containment pressure. '

3 OR. OKRENT: There are some scenarios one can

dyisvalize where you push the air up into the upper part of

B tne ice congenser anad it's he .d there for some periog of the
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'accident. In other words, the air is not mixed oack
2throughout the Jupper anc lower containment, ang the hydrogen
3might or might not be uniformly dispersed. It might pbe part
4in the lower, part in *the upper.

5 In other words, not all scenarios lead to 3
Suniformly mixed system, and that then Decomes a3 somewnat
7gifferent kind of analysis. I am just trying to understand
8how gooa your 25 percent numoer is, whether you think it
Scovers all the scenarios or most of the scenarios relating
0 to accigents leacing to partial core gegragation, or what.

n MR. BUTLER: The analyses upon whizh the 25
12percent metal water number was Dased wers rather elementary
3analyses. They certainly were not a full scope of analysis.
4 The object tnere was to get a nancle on nominally
'Swnat is the capapility of the containment where you use as
16tne cut-off point the estimated failure pressure for the
17containment.

18 So the igea in those analyses was to get a handle
'90n where we are prior to th upcoming rulemaking nroceeding
201to see whether tnere was a oasis for continuec licensing of

21ice condenser plants ana other plants.

2 Does that answer your guestion?
px! OR. OKRENT: well, I gon't know.
24 Suppose the numper came out 15 percent or 40

Spercent. Woulg it nave a difference, eitner way, on ycur
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'conclusion with regard to what you thought was the metal
2water reaction percentage for failure pressure?

3 MR. BUTLER: I think if it were Uup to 40 percent,
4it woula propably make nc difference. If it were gdown to 15
Spercent, we would be rather uncomfortaole with respect to
6proceeaing without some acaitional capability ouilt into it.
7 It's a very sunjective feeling. I can't really
8give you a good answer on that.

9 MR. EBERSOLE: 0Do the hydrogen recomoiners act as
Weffective igniters, and is that desiraple?

n In other words, do you want to ignite, positively,
2Zpefore you nave excessive release, and do the present

3 recombiners do that for you, Oor should you deliberately do

4it by other means?

15 MR. BUTLER: The subject of intentional ignition
65f the hydrogen is something that needs substantial stuay,
17clearly, ana we intena to ungertake that study. wnether the
’eelectrically neateg-thermal recomoiners nave a sufficiently

"Wvigorous ignition source, I really don't know.

20 I suspect it goes on the pasis thast it coesn't
2 take very mucn energy to start the reaction going. If you
Znave the nydrogen and oxygen there in sufficient
Bconcentration, once you ignite, you snould be aole to

24propogate throughout the volume of tne concentration.

25 MR. EBERSOLE: Can it pe argued tnat igniters
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'that were more competent certainly won't nurt anything, and
2they might help?

3 MR. BUTLER: 1If the ignition were under controlleg
4circumstances, there is potential there for improvement, yes.
5 MR. MATHIS: Mr. Butler, as I rememper our

8 aiscussion Mgnday, it was mentioned that the ventilation
7system in the containment does sweep to the top so that
8tnere is a mixing that cdoesn't exist in so many other
dcontainments?

10 MR. BUTLER: No, but there is an area which says
"you don't have power, and then you don't have mixing ang, in
12fact, the same scenario leads to overneating the core, ang
3then the scenario is you turn on the power, you start
l4getting water, you also have ignition sources.

15 OR. OKRENT: But as comparea to some of the other
®containment where tne ventilation system intake and
7circulation point is way down, and even for the recompiner
Bto take their intake, you still nave got a large voia above,
Ypout tnis is different from that -- again, assuming it's
Wworking.

21 MR. BUTLER: That might be nelpful, to say a word
23pout what we call 3 skimmer system. It takes suction &t
ZBseveral nigh points in several compartments throughout thne
4 containment.

25 The object, or tne design, of tnat skimmer system,
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'was to promote the mixing of any accumulation at high points.
: OR. MOELLER: Excuse me.

K In terms of tne recombiners, I presume they are
4outsicge of containment and you nook them up?

5 MR. BUTLER: The recomoiners in the Secuoyan
6station are the Westinghouse compbiners located insige
7containment.

8 OR. MOELLER: Insige. All rignt.

El Are they in tnhe upper or the lower nalf of

W containment, or is one in each, or wnast.

n MR. BUTLER: Jim says it is in the upper

12 compartment.,

13 ODR. MOELLER: So if you looked at a situation,
4 then, where as DOr. Okrent and others were saying, pernaps
'Syou lost power and you don't have the interchange between
6the upper and lower compartment, could you have a
7significant gifference of nycrogen concentration in one
8portion of the containment versus the other?

19 MR. BUTLER: 1It's pcssiole that you woulc. It

2 gepends very much on the amount of free convection movements
21tnat one woulad have ana the duration over wnich you have

2 1ost the power.

3 OR. MOFLLER: You would expect the hydrogen to oe
24released initially into the oottom portion of the

Bcontainment, I presume?
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1 MR. BUTLER: VYes.

. I'e like to go through a orief statement of the
3position, therefore --

¢4 OR. OKRENT: Excuse me.

5 I would be a little cautious about actual numpers,
6like it can support 25 percent -- it may De more, or it may
Tpe less. The analysis you nave descriped has been -- on,
8let us say less tnan comprenensive, I guess.

E MR. BUTLEF: That's a fair statement, out I think
it is also appropriate to characterize the 36 percent, or 36
MPSIG failure pressure, as one that was more substantively
2paseaq.

13 There was some subdstantial effort mace to
l4getermine wnat the failure pressure might oe.

15 DR. MARK: I tnink it is true thast the analysis

6 mage is, indeedg, straightforwarded, limited. It is just to
17consiger the pressure which woulg accrue if you had a 25
'8percent thing distributed uniformly and burned.

19 MR. BUTLER: VYes.

20 OR. MARK: If you have another scenario detailed
21in time, it has not been analyzed, nor adoes the report claim
2that it was.

23 OR. OKRENT: No, but there is just on the
24viewgrapH, it says 25 percent --

25 OR. MARK: Only uncer the assumptions
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! OR. OKRENT: Yes, fair enocugh.

2 MR. BUTLER: Yes. The gqualifying assumptions are
3pretty well detailed in tne SECY paper upon which that
4nyumber was Dased.

5 OR. OKRENT: But if you gon't make it clear that
8tnere could be otner distributions with tne same amount of
7hyarogen, then tne other reader may not understand the
8qualifications.

9 MR. BUTLER: The staff position is because one

10 recent changes have made tne likel‘hood of severe accidents
" remove, tne TM. Lessons Learned; oecause capability exists
12to accommodate Nydrogen generation well apove tne design
Bpoasis level; oecause substantial studies on an accelerated
4scnecule will pe undertaken by both the staff ang the
Sapplicant; ang, finally, because clearly peneficial
'®mitigation systems have not yet oeen defined for tne

17 Sequoyan station, staff concludes that no additional
Bprovisions for hydrogen control should be requirea for

9 fyll-power licensing of the Sequoyan plant, penaing results
yf the staff's and applicant's stuay programs and/or tne

21 ryle-making proceeding.

=2 OR. OKRENT: Could you tell me what the staff's
Bprogram is ana what the applicant's program is for studying

Adthis matter?

2% MR. BUTLER: The staff, at this point, has
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| prepared a user's request which hasn't yet been issued, “o
2reguest that its Office of Researcn undertake s program of
dstudies that are tailored to the needs of ice condenser
4plants in general as well as other nydrcgen mitigation
Ssystems in support of the staff's upcoming rulemaxing
§proceecing.

7 The program is to extend over a couple of years

8 wnere tne early milestones for the ice condenser plants are
9to conclude near tne end of 1581. The applicant's progeam
0is one that I believe tney've described it in a set of
1‘viewgrapns they are prepared to present to the committae
'2should the committee want to hear it, out basically it's one
Bstretcnea over two years to concentrate on two potential
"4mitigation systems tne distributed ignition set and the
Snalon system.

16 They intena to perform feasipility stucies for

17 these two systems and complete that program in a3 two=-year
18pericce.

19 OR. OKRENT: So you are saying you nave not issuea
20 the user requests yet?

21 MR. SUTLER: It's just through the signature chain
2right now. It has not been snipped.

23 OR. OKRENT: In tnhe first place, I haven't
2dungerstood wny up to now the Qffice of Research has not

5started to look at ice concensers -- 3t least that is my
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1 impression, that their program nas been limited to the
2large, dry containment.

3 So it woulc pe of interest to me to see your

4 request before July to see just what its nature is. I don't
Sungderstang why it takes two years -- well, roughly about a3
6year and a half, I guess =-- to say where to put similar
7concentration onto it as they have done in the last few
8months on the large dry containment to get you a fairly good
9heao start.

10 S0 I woula pe interested in knowing in July, know
""wnat the reason is for the particular schegule, ang coulg it
2pe staged t. give you some information marliiez, or so fortnh.

13 Ooes it incluge anything that goes beyond hydrogen

Ycontrol in the staff's request?

15 In other words, are you asking that the Office of

16Research also look at other centainment mogifications,

7 possinilities and the pros and cons of the containment?

'8 MR. BUTLER: This particular request, we are
Wasking that they take a look at tne vented, filtered
Qcontainment as well as to support tne offsnore power system
21of using the ocean as a forum for filtering of vented
2releases.

3, However, the scope does not go oeyond adaitional
23reas at this time, such as the core retention devices.

25 We Delieve that those other matters will oe subject
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'to further requests of the Research Office, oecause it neeas
2to pe covered in tne rulemaking proceeaing.

3 OR. OKRENT: But if I understand you correctly,
4you saiag for your RFP that you are about to issue, that it
Sincluces not only hydrogen control but possible pressure
6leak, if mechanisms are very meaningful to an ice congenser

Tcontainment.

8 MR. BUTLER: VYes.
9 OR. OKRENT: And not only restricteg tc the ocean.
10 MR. BUTLER: That's one series, also, is tne

Noff-shore power bit, yes.

12 OR. MOELLER: Mr. Chairman, could we keep that
3slide up for a moment?

14 In recent months I nave oeen trying to look at tne
Sworaing of tne staff's position because I think it very

16 important tnat they oe worgded carefully ang accurately ang
7state what you mean.

'8 1 can reag tnhnis staff position quite easily anao
Witem four says to @me that since w«e don't know how ta control
2the proolem, it's okay to go anead anc let tnis plant

21 gperate. Now, that's exactly what tnat says ang it is 3

2 yery poor statement.

px what I think the staff meant -- and tnis is only
24my own opinion -- put what I thnink you meant was items ocne,

25two and three, anad then your fourth positicn statement is
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'that until such time as these studies by the staff and the
2applicant are completed tnat during this interim period you

3will reacn the judagment that tne operation of the Sequoyah

4plant would not represent an undue risk, guring this short

Sperioc of a year or two or tnree until we nave answers.

8 Ang if that indeed is your position, I thiik you

7 snould nave saiad it. Because to say your item four as

8currently stated, that would pe totally unacceptaple to me.
9 MR. BUTLER: Your comments are well taken.
10

we are not really relying on that -- and we've
"Meonfrontea that particular issue on a cuurle of other

2 occasions. It is not the staff's position that tecause

Y notning can be done about it, it's okay. That's certainly
Ynot the case. |
15 OR. OKRENT: Is tnere some logic you can give us
'8 for why it 's okay for the ice condenser to wait until we
17 learn more, out not witnh BwR's?

'8 MR. BUTLER: we believe tnat in tne Mark I and
9Mark II BWR's, you fing a greater qegree sensitivity of
2 the containment, a greater vulneranility of containment to
21 failure in tne event of substantial releases of nydrogen.
2 We Delieve tnat an existing system cemonstrated to
Zpe successful can resolve tnat proolem and avoid the ourn,
24 MR. BUTLER: It will lead to pressures that are

Bwell aoove twice cesignec pressure, wnhicn we consider --
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! UR. ETHERINGTON: Here you are up to three times

2design pressure, aren't you, con your ice condenser?

2 MR. BUTLER: That's correct The ice condenser,
4three times design pressure, is something that is pased on
Sactual computation. The factor of two used for all other
Scontainments is pecause computations were not done on those.
7 Now, nevertneless, I ocelieve if you actually
8computea tne pressures in a Mark II or Mark I SWR
contairment, you wauld have pressures that are substantially
’°greater tnan three times if you burn that hydrogen producec
" from 25 percent metal water reaction.

12 It is a relatively steep curve.

3 OR. ETHERINGTON: That was my question. You say

4you pelieve. You gon't really have 3 --

15 MR. BUTLER: I gon't have a numper out I can get
® that numoer for you.

17 MR. EBERSOLE: How can you say that along witn the
18

statement that you consicer this to be a slow surn and tnat
¥in the proguction of byprocucts of nydrogen comoustion it is
2°s:eam, and you nhave the penefit of the suppression system to
21 relieve tne pressure?

o Do you take the cry well as in fact a dry
D containment to make your calculation unrelieved?
24MR. BUTLER: We took account of the energy storage

B capapility, tne neat sink of tne torus, in computing the BWR
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'response to these burns.

2 MR. EBERSOLE: Is tne rate of comoustion such that

3tne suppression system can't respond fast encugh toc cause
“nign pressures in tne dry well?

5 MR. BUTLER: The suppression system is there ang
8we g0 rely on it to some extent. what we do not rely on is
7tne heat removal system to take energy out of the torus
8pbecause the burn operates mucnh faster than the rate of
9enrergy removal by the RHR.

10 But we do pelieve, ana we co give credit for, the
Menergy transfer to the torus.

12 MR. EBERSOLE: You took the hydrogen burn, then,
Bafter tne torus hac been heated, right?

14 MR. BUTLER: Heated Dy a postulatea LOCA, yes.

15 OR. UKRENT: I guess given an event that --
getting into the region where I am peyond on the order of a
7percent of the tie reaction, in other words, a situation
Bthat is out of hang -- I myself have little oasis for
Yassuming that there is a suostantially different probability
WVpetween 25 percent clad water reaction, 15 percent, 35

21 percent, 50 pe.cent.

B In other words, I am unaole myself to fing a
23Factor, v, for examplé, oetween 25 percent ana 50 percent.
#41n fact, in my ming, tne factor is substantially less.

25 The ice condanser at 5" percent is less
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'satisfactory tnan at 25 percent. Somenow, you say well,
Zpecause it will hola below 25 it's all rignt, but if
3sometning else i{s let's say not more than a factor of two or
4three less probaole, then our certainties are factors of

Sten, I wonder, you know, in the enc wnhether you haven't just

Sdrawn a new line.

7 The staff used to draw a line at 5 percent which

8was a convenient line because the B3WRs fell on one side and
dtne ice concensers fell en the other, and again you were in
0a situation where you could inert the 3WRs and you could
"inert tne ice condensers and it worked out.

12 I suspect you gon't have too much choice

i3 immeaiately witn a course of action you're prescrining. The
41ogic that you're using is'not necessarily completely
Ssatisfactory.

16 If you press the ice condenser people, for

7example, they might oe able to develop this ignition system
'"83pocut as rapidly as tne 3wR people developed inerting and
¥now tnat goesn't 3nswer everything, out I doust that you
Qcoula make a convincing case to, let's say, a tnirg party =--
21tne Kemeny Commission, for example, tnat 25 percent is a

2 gooad numpe:r.

23 Not only is it a sound numoer, dut, you know, it
24isa meaningful place to draw the line.

25 MR. EBERSOLE: wnat is so comnlex apout tne
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'ignition system in view of the fact tnat if it were tnere
23n0 .t gign't have anything to go, it woulan't nurt anything?

3 Is it necessarily any more gifficult than orainary

4commercial igniters, for instance?

5 MR. BUTLER: I guess one needs to be very careful
6in installing ignition systems to make sure that you know
7tne concentraticn of hydrogen insige containment ana its
8cistrioution before you set the igniters on.

3 You also need to have a feel for now reliaple the
Wignition system is, so when you turn it on, will it
Massuredly set off 3 low-concentration mixture of hydarogen?
12 It's these sorts of things we feel we neeag more

B information on tefore we proceed with that or any of the
Yother alternatives

15 MR. BENDER: Walt, nave you looked at D.C. Cook
'"®anc made a similar analysis of it?

17 MR. BUTLER: Wwhen we dia tne work for the SECY
'8paper, it was convenient for us to nave the Sequoyan and

Y McGuire stations analyzed, pecause 3all the paperwork was

20 there. We had tnhe information, and we could proceed with it.
2 0.C. Cook was a aifferent story. We needed to

2 take some steps to collect the information ocefore we could
Bgy similar analyses. ne are proceeging with tnat,

X ye gic some rough estimates ana concluded that the

25parameters for D. C. Cook were on tne crder of those for
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' Sequoyan.

B We gidn't feel any basis for taking immediate

dsteps with respect to O. C. Cook.

4 However, we do nave a contract with Ames

5Laooratory to cdetermine the failure pressure for D.C. Cook's

6containment.

7 MR. BENDER: well, to some degree, then, the

8jucgment you make about Sequoyah has to take into account
9the plants that are already coperating that might nave a
0 comparacle circumstance?

n MR. BUTLER: Yes.

12 MR. BENDER: I think tnat's why the committee is
13pursuing to some degree the status of the BWRs, just to see
4if tnere is some incremental risk associated with this that
Sinvolves a grossly different basis for evaluation than we
8have naa in tne past.

17 I guess my own view is that tne staff nas not been

8very effective up until now in presenting the Segquoyah
Vlicensing action in terms of its incremental contribution
2concerning the risks to tne nealth ang safety of the puolic.
2 Oces tne staff make any attempt to jucge the
Z2matter on an incremental risk basis?

23

24

25
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MR. BUTLER: I don't believe that is cne of our

criteria that iy used in a decision to go forward with licensing.
With respect to the ice condenser plants, I think we share the
committee's concern on hydrogen. We would like tuv be able to

do something more on Sequoyah, but we feel that what is there is
enough for now, and we will work vigorously to identify other
effective mitigation systems and will reguire them at that

point in time when we find these effective systems and are

satisfied that they should be imposed.

MR. BENDER: Well, I wouldn't want you to put words
in the committee's mouth as far as taking a position, and I am
not sure right now what the committee's position on the
hydrogen, on the risk from the hydrogen combustion guestion.

The committee has made such a point of trying to have
some guantitative basis for risk judgment, and here is a place
where, at least if you just tecck the number of reactors that ‘
are involved and tock a percentage of them, you might come to
some conclusion as to how much incremental risk exists. And
personally I am not the world's greatest proponent of
quantitative risk assessment, but here is a place where we might |
get something from such an assessment, and I don't see anything

having been done vet.
Is the staff going tc 4o anything or is it just going
to continue to make judgments on the basis of, well, whatever we

can do we will do. And if it is technically feasible to improve

ALDERSCN REPORTING COMPANY, INC.



SO0 TTH STREET, SW. |, HEPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

10

1

12

13
14
15
16
17
18
19
20
21
22
23

24

things we will improve things. Which is about the way I hear
you talking right now.

MR. BUTLER: Well, you are well asare we just went
through the recent reorganization, and there is now a separate
branch that is chartered to perform risk assessments. Whether
they get gearei up in time for taking a look at Sequoyah, I
can't answer that guestion.

MR. BENDER: Well, it is the first issue on the
agenda, and t@e order of priorities which exists with respect
to that particular organization's activities are confusing to
me. If the first thing that is on the Commission's agenda
is to licensa Sequoyah, then the risk organization, whatever it
.8, ought to be loocking at Segquovah. Otherwise, they are doing
things in a very abstract fashion, and I don't “ee that they are
making much contribution.

MR. EBERSOLE: Your answer to my question about the
igniters requires a Xind of work that would be seem to me
to be almost endless, and I would like toc have you clarify it.

You said il you had igniters that might be, say, an
ordinary commercial design, you wculd be selective in choosing

as to whether you would energize them or not. And that implies

tha* you are going to go through a prccess of assessing what the

concentration is and be rather selective in chcosing whether
you would ignite or not.

I would certainly think that the raticnale would be
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you would ignite continuously on the _asis of the problem,
rather than try to wait until the problem built um in your face,
and that if you failed to ignite anything, so what, it wouldn't
matter, and if you did ignite. it would be a very good thing
that you did so as early as possible.

So I don't know where you are going to go with your
studies that are evidently aimed at when you would ignite.

DR. MARK: Jesse, I think there is still a deeper
question, whether the igniters in fact ==

MR. EBERSOLE: Can work.

DR. MARK: =-- are desirable, even if they can work.

MR. EBERSOLE: Yes.

DR. MARK: They don't change the kind of arguments
which have been gone through today. You can't stand more than
25 percent even if you have igniters.

DR. OKRENT: ©Oh, no, you can.

MR. EBERSOLE: Well, what is the difference? You
can progressively ignite.

DR. MARK: Only if you are going to assume the
time across which things happen. :

MR, EBERSOLE: Yes.

DR. OKRENT: No, but you don't generate the hydrogen
instantaneously.

DR. MARK: True.

DR. OKRENT: If you are in a situation where the
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hydrogen is being generated, let's say the whole core is going
in a minute, you are in a different ballpark anyway.

DR. MARK: That is very complicated. You address
a limited range of scenarios, and if that is important, fine,
and if it isn't that needs to be found out.

Harold?

DR. ETHERINGTON: I would like to have a better
understanding of the numbers in your best estimate of existing
capability. You menticned a slow burn. Supposing the burn

were instantaneous, apart frcm any gquestion of pressure waves,

how much difference would that make in the calculated pressure?

How much credit are you giving for the slowness of the burn?

MR. BUTLER: Yes. I think we are giving no credit
for the slowness of burn. The only reason for that is the
dynamic effects on the structures.

DR. ETHERINGTON: All right. The second gquestion
is: if vou had 10 percent hydrcgen, what degree of combustion
are you assuming? Are you assuming all of that 10 percent
burns or burning down to 2 percent or what?

MR. BUTLER: Let's see, the answer to that gquestion
-ilould be in the SECY paper. I don't know it directly. I
suspect it is either 2 percent or down to zero. Bill Milstead
was the one who did those computations. And, Jim, 4o you have

those notes by any chance?

We will have to get back to you on that.
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5 ! 1 DR. ETHERINGTON: All right. Nc. the third question, |
L |
2 supposing all of this hydrogen were in a lower cocmpartment and i
|
3 you had a rapid combustion there, would that alter your I
4 conclusions as to the containment pressure capability? ;
3 5 v MR. 'BUTLER: It might. We did not consider localizingi
N | |
| |
g ¢ | it '
g )
” : 7 DR. ETHERINGTON: Isn't that a likely condition
2 x
; 8 though? You are really assuming the hydrogen gets uniformly f
. § o |
of distributed before it burns? ‘
Z 0 |
¥ E MR. BUTLER: Yes. l
- |
7 |
: " DR. FTHERINGTON: I would think it is quite li¥sly |
s 1 . : . . ;
z 2 | that it would burn close to its source sometimes. i
= ! :
2 1 -
‘ z 3 ’ MR. BUTLER: Well, we assumed that there was
|
g " ! substantial transfer of atmosphere betweer the upper and lower
2 |
r 15
é > compartments.
.. 1 f -
: ’ ; MR. EBERSOLE: That regards fan transference, and one ofi
|
E 17 ] . . 4
2 | the pcstulations is you don't have fans?
, : 18 |
7 | : .
B i MR. BUTLER: We didn't postulate that.
" 1o
. H MR. EBERSOLE: Well, there is no direct coupling
|
20 § without fans of the lower and upper compartment. You have to
T R
drive it forceably.
1
22 - -~ 3 - & . 1
MR. BUTLER: That is right. If you had a small
23 - ¥ 3 . '
LOCA, for example, you would =-
‘ u MR. EBERSOLE: That is right, you would not drive
25

that couple. It would all accumulate in the lower compartment,
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the hydrogen would.
MR. BUTLER: No, if you had a small LOCA your doors

would open and you would have that transfer.

MR. EBERSOLE: I think it takes a considerable LOCA

to open the doors. A small LOCA wouldn't.

DR. MOELLER: It is one pound per sguare foot, I
think.

MR. BUTLER: It is a very small pressure differential
that is needed to open those doors.

MR. EBERSOLE: Well, this accident happens after

the differential pressure has disappeared to a great extent, and
the initial pressure differentials are now down and are

literally hardly anymore than that you associate with the fan-

driven pressure plus whatever long-term release there is from
the primary =--.

I think there is a substantial potential that you
might get quite high concentrations in the lower'compartmen:
if the fans stop.

MR. BUTLER: Well, of course that warrants further
examination, but we believe that the containment's spray system
and the fan coolers both participate in substantial mixing.

MR. EBERSOLE: The spray system doesn't get into the
lower compartment.

DR. MARK: Charlie, T think you had a comment to call'

$or.
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Does TVA wish to comment on this?

MR. MILLS: We want to make a comment regarding the

fan. Those fans are on emergency power. They run off of diesels

To make sure you are aware oi that.

MR. EBERSOLE: Right. I think the postulation is
that you may not have that power.

MR. BUTLER: For a protracted period?

MR. EBERSOLE: Yes. I don't know that.

MR. BUTLER: That has not been to date a design

basis, but it certainly is something that we are considering.

MR. EBERSOLE: Well, you are taking the ground rule
in your consideration of hydrogen potentials, you will in fact
always a multi-power to mix the containment atmosphere with the
hydrogen. Is that a baseline that you are going to continue
with?

I believe Dr. Okrent described a scenarioc where you
didn't have that privilege.

MR. BUTLER: Well, again I would have co defer to
what the study program comes up with, and among the things they
have to determin= is what wculd the design bases be, what would
the design criteria be for these mitigation systems.

MR. EBERSOLE: Yes.

MR. BENDER: Do we have somewhere your current
postulations that you are using? Are they written down

somewhere?

ALDERSON REPORTING COMFANY, INC.
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MR. BUTLER: The assumptions for these analyses are
written in the Commission paper, SECY 80-107, dated Feb 22, 1980.1

DR. LAWROSKI: Could you refer me to a report where
either analytically or experimentally is given information
on hydrogen concentration in something like two million cubic
feet -~ this is not two million =~ but in a containment the
concentrations of hydrogen and the volume of such concentration, |
taking into account the bouyancy of the hydrogen. And let's
say that you have lost the fans right from the beginning.

Do you have any such reports?

MR. BUTLER: 1Is the issue there the mixing of the
atmosphere, f{.ee convection mixing of the atmosphere?

DR. LAWROSKI: Yes, and the volumes of hydrogen
with a substantial concentration as it comes out -- vou get the
hydrogen coming out warm into the containment and it doesn't
quickly and automatically mix =--

MR. BUTLER: Yes.

DR. LAWROSKI: =- b.t we will have a certain buoyancy.
And I would like to get scme idea of how large a volume you could
have of substantially high concentraticns, higher than, you know,
the 4 to 8 percent.

MR. BUTLER: In the recent presentations sponsored
by the Office of Research in Gaithersburg, Bureau of Standards,

I believe the 'e were a couple of papers presented by people from

West Germany, where they have done some experimental work

ALDERSON REPCRTING COMPANY, INC.
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invalving the injection of hydrogen at the bottom of a
containment and observing the transport of that hydrogen

upward.

We can get you the reference to that.

DR. LAWROSKI: That is the kind of stuff that I am
looking for.

MR. BUTLER: VYes.

MR. BENDER: When you make assumptions about the
release of the hydrogen, which presumably is coming from the
reactor core, what are you assuming about the rate of release?
How is it getting out of the reactor system in your analysis?

I know how it got out == I think I know how it got
ocut at TMI too. I am not sure, but I think.

(Chuckles.)

But what is your current view of the ways in which
the hydrogen would get out of the containment -=- I mean out of
the primary coolant system.

MR. BUTLER: Basically we assumed that the hydrogen
left the primary system simultaneously with its generation, that
there was no accumulation in storage in the primary system prior
to release.

MR. BENDER: 1Is that a rational kind of approach?
You are going through a very rational analysis to deterrmine the
burning characteristics, but I have a hard time accepting some-

thing that says the hydrogen will come out as soon as it is

ALDERSON REPORTING COMPANY. INC.
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generated, just because I think that is an unlikely kind of

scenario.

MR. BUTLER: But I don't believe that the computations

are sensitive to that assumpticn unless you go to the extreme

of saying you have got it all bottled up and then instantaneously

you released it.
Then you would have all kinds of pocketing concerns.
MR. BENDER: Well, I understand what you are

saying, but I am looking at it from the standpoint of what I

-

have to protect myself and how fast I have to act and a few

things like that that might influence the judgments about whether

it is all right to wait until later and in fact perhaps never
do anything about the hydrogen combustion guestion. It has to
do with how quickly I can sense it, what I can do about it to
mitigate the circumstance and things of that sort.

I don't accept cut of hand that if there is enough

time I can't do something besides inert to protect myself against

hydrogen burning. Conceding that the operators wouldn't
understand the circumstances prior to that, maybe I woculd take
that viewpoint. But richt now I am of a mind to say we are
putting in a lot of eguipment to tell us when hydrcgen exists,
and we are putting in a lot of equipment which perhaps could
suppress burninc if it existed, and right now you are saving
the hydrogen sudéenly apprears, and then doing a very careful

analysis to determine whether it would burn or not.
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I guess I don't think the front-end of the accident
is being looked at very hard.

MR. BUTLER: I don't believe the results are that
sensitive to that assumption. Basically you are tied to the
heat removal rate through the RHR. The heat removal rate has
to run through 10 or more hours before you can remove enough
energy to accommodate the energy from the burn. So that if the
releases are short relative to 10 or 20 hours, then the RHR
system is not effective in dealing with it.

MR. BENDER: But I know among other things that
steam itself suppresses burning and suppresses the combustion
of hydrogen, and it may be an important suppressant.

MR. BUTLER: Yes.

MR. BENDER: And I don't know whether vou are taking
any credit for it or not, but I have a hard time believing that
it doesn't exist concurrently with the existence of hydrogen,
TMI-2 notwithstanding.

MR. BUTLER: Yes, you need tc have a relatively high
concentration of steam for it to be effective. And if you say
that you have got inadvertent actuation of sprays or have no
control over the sprays, then you can't assure that you got the
necessary concentration of steam.

MR. BENDER: Well, I think if you put enouch "if's" in
everything, you will guarantee that the accident will get out of

hand. I promise ycu that. What I am trying toc do is look at
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things scmewhat in a logical and probabilistic circumstance.
DR. MARK: Charlie, I think it is really true that
the present pcsition on hydrcgen is indeed a tentative one,
based on a rather straightforward, simple, not-event-determined
scenario, and that we are asking guestions which there is no
hope of getting present answers for. And I am not sure if
this hasn't brought us about as far as we can get with respect
to Sequoyah on this matter, unless Charlie would suggest that.we
call for something specific besides. And Harold has a
question.
DR. ETHERINGTON: Cnuld I shift the guestion a little

bit, Mr., Chairman? The guestion of the ultimate capability of

a containment has always bothered me. It is one thing to say that

the design stress is, let's say one-third of the specified
ultimate, and in obsoclete terminolc3y perhaps, you have a
factor of safety of 3. It is a reascnacle presumption that it
is apt to have gross failure until you got up to perhaps

about three times the design pressure.

It is another thing to say that you could go up to
high pressures, getting large plastic deformation, uneven
deformation, with some components almost surely overdesigned
and not stretching at all, and still not have any ruptures'of
seams or material leakage.

When you speak of the capability of the containment

do you make some kind of analysis to show *that it is not going

ALDERSON REPORTING COMPANY, INC.
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leak, or are you just basing it on the ratio of ultimate stress
to design stress?

MR. BUTLER: It is basically the latter. It is the
ultimate stress, the design stress --

DR. ETHERINGTON: Well, that isn't good enough if
you get down to a serious consideration of it, I would say.

MR. BUTLER: We agree with that. Qur only point is
that we are talking about an interim period between now and
when we do scmething about it.

DR. ETHERINGTON: My comment is made entirely in that
context. I think it is something that you probably will want to
lock at when you get ~round to it.

MR. BUTLER: ?es.

MR. MATHIS: Walt, you had one other slide and kind
of a summary, I believe.

MR. BUTLER: I think it is not necessary. It is in
the subcommittee's minutes.

MR. ZBERSOLE: One small residual matter. We have
always talked in the context of pressure here. I think this
hydrogen burn implies very abrupt high temperatures distributed
throughout the containment which is going to have an undesirable
effect on certain pieces of eguipment that you might want to
xeep. So I think in the course of your investiration you might
ascertain what the temperatures are as distribut:d throughout the

containment, even though they only last a few seccnds.
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14 | MR. BUTLER: Yes, that matter was looked into, and

it is reported in the SECY paper that I referenced earlier.

3 . .
MR. EBERSOLE: 1Ig the equipment capable of taking that
- e
splking temperature?
a 3 | : : o
5 MR. BUTLER: It is our judrment that the spiking
g 6 gk bt
= temperature 1is high, but the duration is short and that the
N
. 8 7| . . :
- | heat transfer is not fast enough to raise the equipment
N
: 8 . :
' temperatures to damaging points.
" p= 3
7 MR. EBERSOLE: Thank you.
Z 10 , ,
z MR. MATHIS: Mr. Chairman, I think we now have got
ing it
3 | a logical break time in the agenda.
: 12 _ ? .
8 ' DR. MARK: Well, the next item, I believe, will be
". = 13 | >
= | comments on the present program at Sequoyah from the TVA
n
= 14
= representatives, and in order not to interrupt that why don't
z 15 . . .
- we have a break and resume about twenty-Zcur minutes till
.
i eleven.
: 7 b
= (A brief recess was taken.)
7 18
nd T.4 =
urrell & 4
:
. =
20
2]
22
23
24
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A /NRC i DR. MARK: We can resume the meeting then.
30 2
| MR. MATHIS: Okay, Mr. Chairman, the next item on the
Babineau/ 3
Burrell | agenda is the discussion of the special low power test program,
4 |
Tape 5 . and I guess the first part of that the TVA is going to present.
Page 1 2 5 | ‘
3 . I willi ask Larry Mills of TVA to take over from here.
%4 !
Z2 6 |
= | Larry.
a
- B 7 | iy ' |
5 MR. MILLS: This is Larry Mills, Tennessee Valley
o )
: 8
i | Authority. Wa will ask Joe Banham from our Nuclear Power
" s 9|
2 | Operations Division to make this presentation for us.
£ 10 | _ e
b ‘ MR. BANHAM: I think Carl Stahle basically covered
3 1| : s S . .
P | the schedule that the Ségquoyah plant is currently on, and for
g 12 | , : - Lo
£ | running the special test program we are looking at initial
. = 13 | FEY et . . '
2 | criticality around the first week in July. After about seven
; »
= 14 : . . , . : .
s days of seal power physics testing we will begin the special
r 15, :
- . test prcgram, and we expect to be able to ccmplete the special
S 18] . . .
. test program in about three weeks.
517 : | .
P So he has already discussed that schedule. I would
: 18| | I R
= like to talk first about the objectives, overall cbjectives of
R
- : the special test program. Those cbjectives are: provide a
20 Y P ] & , .
significant demonstration of reactor operations in natural
21 : . . .
circulation modes under both normal and certain degraded
22 L . _ . ,
conditions; through this demonstration to provide operator
23 . (s : ‘ M : .
experience and training under the various conditions:; and, thirdly,
24 . . | " e ) .
. to verify simulation models of training technigues used on the
25

Sequoyah simulator. We have coordinated these tests very closely
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with the staff for the Sequoyah simulator.

of those

our operations crew.

69

We have run portions

tests that can be run on the simulator there with all

We expect to work very closely with them on the

results of the special test progranm.

Now I would like to lock at

the individual tests and

how we meet those objectives in each of the individual tests.

I have got the tests in
perform them during the
later I will go through

they are scheduled from

the crder that we are actually going to
startup test preocgram, and a little bit

some slides that show you exactly how

There was a good bit of interest in the subcommittee

meeting on
crews in.

individua. test does.

The first test we will run,

the basic natural

coclant pumps, and this

removal capability
pressure and level
demonstrate feedwater
cooling under natural

Again this
This test will

-
i

tl test prior to run

=
-3

So I will discuss

of natural circulation,

circulation

is

be run first.

e

Monday on exactly how we are going to bring shift

that after we talk about what each

test number one, is just

circulation test where we trip the reactor

test will demonstrate decay heat

demonstrate the

response to loss of forced circulation,

flow control reguired %o maintain adegquate

conditions.

just the basic natural circulation test.

All gshifts will run

ng any of the followup tests, any of the

ALDERSCON REPORTING COMPANY., INC.
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tests we need to loock at the degraded levels of equipment.

DR. CARBON: You are going to run tests at several
different initial power levels, aren't you, tripping out?

MR. BANHAM: Well, several of the tests are run from
different conditions. Now this one we don't really expect to
run it now at various power levels.

DR. CARBON: What power level will it be then?

MR. BANHAM: I believe this one, we trip the
reactor close to 3 percent.

DR. CARBON: Three?

MR. BANHAM: Right. Some of the tests were run at
l, some were run at 3. Some of the tests were initiated, the
tests that are of long duration, are initiated at 3 percent
power and then we slowly reduce power to 1 1/2 percent over
roughly an hour. So the tests that are of long duration we
actually reduce the power level.

DR. MOELLER: At the power level that you will be
operating at, do you anticipate that natural circulation will ke
a continuous flow process?

Why I ask this, and I realize conditions of power and

many other conditions are different, but I understand at TMI that

ng process.

-

some of the time the natural circulation was a burp
You would have more of a continuocus flow?
MR. BANHAM: We expect a continuocus flow. As you will

see in some of the other tests, you know, we will run tests where

ALDERSON REPORTING COMPANY. INC.
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we interrupt natural circulation and reestablish it.

this particular test we

~
..Jq ‘t

But for

just expect, ycu know, established runs

continuous flow.

DR. MOELLER: How do you interrupt =-- what do you mean
by that?

MR. BANHAM: We will ==

DR. MOELLER: Okay, I will wait.

MR. BANHAM: When we go throuch, we will identify
those tests and identify how we expect to do them.

Okay, test 9A, forced circulation cooldown, this is
a test with all the reactor coolant pumps running, and it is

strictly a test to determine an X core detector indicated by

a corrective factor for
to take the reactor

normal cperating levels.

use in later tests where we are going

coolant systems down in temperature below

Here we are trying to account for the shadowing of

the downcomer temperature on

information-only test and to

So it actually

with forced circulation.
Special test
pressurizer heaters,

demonstrate the ability

¥
-

loss of pressurizer heaters for

rate after the reactor

the objectives in this

the X core. This test really is an

determine this power correction

only be run once. And again it is

(=

wil

3, natural circulation for loss of

test are to

to maintain natural circulation with

determining depressurization

coclant pumps and pressurizer heaters

e

"J
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tripped, and to demonstrate the saturation margin for deccntrol

using charging flow and secondary steamflow.

MR. EBERSOLE:
what sort of accuracy do
you are somewhere near 3
through the main coolant

fairly crude measurement

Pardon me just a minute. On that 9%9A
you expect on a power measurement where
to 5 percent and ycu have full flow
pumps, virtually no delta t and a

of flow itself?

Again, what is the accuracy of the power level

measurement?

!

MR. BANHAM: Okay, we expect to be able to do it withinl

2 pvercent of raise powe

the inaccuracies in the

r, and that is based on, as you say,

RCS flow rates, which we will be using

the best estimate Westinghouse calculations.

MR. EBERSOLE:
5 percent power it is 5
&2

o erce

b |

m
v
O

MR. BANHAM:

Well, what I meant is, if vou are at

ercent plus or minus how much percent

o)

Well, it is 2 percent of --. So if you

are at 5 percent, you may be at 7, you may be at 3.

MR. EBERSOLE:

miss your power estimate by a factor o

MR. BANHAM:
MR. EBERSOLE:
sre saying?

MR. BANHAM:

And the search analysis that Wegtinghouse did, ycu know,

So you are going to be willing to

(B 1)

L8683
That is correct.

And it won't matter, is that what you

That is correct.
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is based on that fact. That is in determining the set points
for reactor trip, we reduced the reactor trip set points on the
intermediate range and on the power range low set points.

MR. EBERSOLE: Whatever finding you may make then
on natural circulation efficacy will be based on a premise that
you might have been at a factor of 2 or 3, greater or lower
power?

MR. BANHAM: That is correct.

Test No. 5 is actually a followon of Test No. 3. Test |

No. 5 is natural circulation at reduced pressures. And again
the objectives being basically the same, here we will take
specific data on the use of a saturation meter to monitor == ==
saturation.

We will also use the auxiliary sprays to increase
the depressurization rate, and again we will demonstrate the
effectiveness of charging the secondary steam flow to control
saturation.

Again, the first part of the test was just to identify

(r

he depressurization rate with the pressurizer heaters off, and

T

art of it, we are going to, in addition to having the

O

his

o

heaters off, we will use the auxiliary sprays to increase the
depressurization rate.

Test No. 4 is the effect of the steam generator of
secondary site isolaticn on natural circulation. The objectives

are to determine the effect of steam generator isoclaticon on

ALDERSON REPORTING COMPANY. INC.
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natural circulation, to demonstrate that natural circulation
can be maintained, partial loss, deep sink. Demonstrate the
reestablishment of that natural circulation in isolated steam
generator.

Now this particular test is one where we are going

to isolate up to two steam generators, and here we expect

L}
obviously a decrezase and almost a stoppage of flow in the isolated

generators.

We will show that we can maintain that condition,
that we can maintain natural circulation in the active loops,
and then we can reestablish natural circulation in those

isclated generators.

Test No. 2 is natural circulaticon of simulated loss

of offsite ac power. Here we are demonstrating that we can

establish natural circulation and maintain it during a loss of

"

of
the emergency locads from the diesels back onto the offsite
power.

B

This is the test we will be showing with the

auxiliary feed pumps, motor-driven puips only, running, that we

2l

(5

can lose offsi

and reestablish pressurizer heaters on .oss of cffsite power.

No. 7 carries that scenario further in that we lose

not only =-- simulate the loss

onsite ac power, the objective being to demonstrate the following

ALDERSON REPORTING COMPANY., INC.

site power and from restoration of that power we can transfer

¢ ac power, that we can reestablish those pumps

cf not only offsite power but also
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loss of all onsite and offsite power, including the emerqgency
diesels, natural circulation can be maintained; verify hot

standby conditions will be maintained on manual control, voluntary
feedwater, steamflow; verify the critical plant operations

can be performed using emergency lighting, and that the

125-volt vital battery can supply the emergency loads.

Here we are selectively taking out equipment whici
we have looked at and judged to be necessary to maintain
natural circulations.

DR. MOELLER: The third item there is simply to be
sure they can see the dials or charts?

MR. BANHAM: Right. That is just to show that the
emergency lighting can be carried from the emergency lighting
vessel. That is one load that is on the batteries -- and to
show that that is adeguate lighting; alsc to show == in doing
this test, go on to those locations in the plant where manual
operation is required, and we have installed permanent emergency
lighting in those areas too.

So this will show that that permanent emergency
lighting is adequate for this type of an operation.

MR. EBERSOLE: Are you using distributed emergency
lighting from battery packs throughout the plant?

MR. BANHAM: That is correct. 1In certain locations,
again where we looked at the test and evaluated it with, you know,

access to this area and operations her2s as it is necessary.
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MR. EBERSOLE: All right.

MR. BANHAM: Particularly for the auxiliary feed
pumps, the level control valves, and the main steam BRB's.

MR. EBERSOLE: I believe you told the subcommittee
that this was not really a true, full loss of ac power test -~

MR. BANHAM: That is correct.

MR. EBERSOLE: -~ and you were going to exclude
certain systems --

MR. BANHAM: That is correct.

MR. EBERSOLE: =-- and you were going to make a list?

MR. BANHAM: That is correct.

MR. EBERSOLE: Are youa prepared now to tell us?

MR. BANHAM: Not at this time but we can go ==

MR. EBERSOLE: Okay. You will eventually tell us
how many systems are still left running?

MR. BANHAM: Right. Again what we will do, for

instance, as was mentioned, I guess in the subcommittee meeting,

the contz‘nment. The containment ccolers and the air-handling
units and all those things in the containment will be left on.
So systems like that that, you knod, we can look at the
response, for instance, of the containment, we know that
ccntainment response, we kncw how long those things can be out,
we didn't really feel live those were as applicakle to this
test as far as opera*or demonstration as the other things.

For instance, a lot of the things, we are taking out
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the coclers in the rooms where the auxiliary feed pumps are,
the control room ventilation, things like that we are taking
out.

MR. EBERSOLE: Have you conceded in this plant, if
you really lose all offsite power instead of just tests like
this, that you will lose the main coolant pump seals and
thereby establish a leakage path?

MR. BANHAM: I believe that is correct.

MR. EBERSOLE: So you are prepared to take that
leakage path ;ith the full loss of power case?

MR. BANHAM: I believe that is correct.

Test 8 is establishment of natural circulation from

stagnant conditions. Here the cbjective is to verify natural

circulation can be established f£from stagnant no-flow conditions

in the primary system.
In this test we will actually have the reactor sub-

ritical, have all of the steam generators isolated, and then
slowly bring the reactor from subcritical to 1 to 3 percent
power. And simultaneous with that we will be opening the
steam dumps and establishing feedwater to the generators and
with this simultaneous action establish natural circulation
from essentially no-flow conditions.

Test 9B, boron mixing and cocldown under natural

circulation conditicns. The cobjectives here are to demonstrate

that reactor coolant system can be uniformly borated following
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the natural circulation, and then we have the capability to
cocol down the primary system using the steam generator.

Test No. 6, cocldown capability of charging and
letdown, here the objectives are to demonstrate the capability
of charging and letdown to cool down the reactor coolant system.
This test will be run with one reactor coolant pump running,
and we will demonstrate maximum charging and letdown, look at
the depressurization rate or temperature change rate, and then
also isolate the letdown, minimi- : charging, and look at the
heatup rate.

Okay, this test, the reason it is shown, even though
it is the easiest to do, shown as being last is in the schedule
we will actually do that when time permits, when the unit is
in a hot standby condition, and hopefully catch that as we
go during the program.

This 1s the special test schedule, and as you will
see, we think 1f everything went perfectly and we could schedule
Day 1 immedi=ately following Day 2, it takes about 9 days just
to run a test, ocbviously we in cases don't expect to be able
tc exactly schedule Day 1 immediately after Day 2. So there
will be some variations.

But this is the basic approach that we went to to
get our operators the hands-on experience and training during
the special test program.

You see Day 1 is basically just Test 1, and it will b
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run five times with each shift running at once.

What I am referring to here, three regular shifts
of 7 to 3, 3 to 11, 11 to 7, ROW is what we call Relief and
Other Work, and then the off-shift of those people that are
scheduled to b; off that is their scheduled off day. So we
are bringing the Relief and Other Work and the off-shift
people back in on the 7 to 3 and 3 to 1l shifts to do Test 1.

Day 2, we will run Test 9A. And again, as I mentioned,
9A 1s the one where we are determining the X core detector
calibration factor. That test alone would be run once.

Tests 3 and 5 will be run Test 5 immediately following
Test 3, will be run the latter part ct the Day 2, the first
part of Day 3.

Again, I have indicated here that the off-shift on
the 3 to 1l will be running Tests 3 and 5.

Here is a case where there was a slot and we scheduled
Test 6 to be run on this day.

Day 4, we are running Tests 3 and 5 and Test 4. Test
4 actually, indicated up here by the asterisk, Test 4 is
actually only run completely twice. But I have indicated that
on each shift you isolate at least one steam generator and
return at least one steam generator to service. S0 the test
will only be run three times -~ twice rather over the three
shifts. But each shift will return and isclate at least one

steam generator.
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Test 2 and Test 7 are the next two to be run, and
again with 7, the more severe test, run after Test 2.

As I have indicated on Test 7, the first time we will
do all portions of the test. A second time we will leave the
power sources normal for the test. You know, the power sources
being normal don't affect the manual cperator action that is
required during that test at all, because we are selectively
de-energizing eguipment, isolating ccntrol air.

So it will not affect the actual operator training
or the, for that test. So the power sources are left normal.

MR. EBERSOLE: I wonder if you could elaborate on
what you mean by isclate a steam generator in view of the fact
you don't have any primary coolant valves?

MR. BANHAM: Well, okay, it is isolation on the
secondary side.

MR. EBERSOLE: So you will get reverse flow through
that steam generator, and it in fact will be absorbing a
considerable amount of the -- well, you are not going to cool
it though on the secondary side?

MR. BANHAM: No. See, we are isclating the feedwater
and the MSIV's.

MR. EBERSOLE: Is this going to change the flow
pattern?

MR. BANHAM: Right.

MR. EBERSOLE: Okay, does yvour flow system detect
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the fact that that by-pass is occurring arcund the steam
generators?
MR. BANHAM: VNo.

MR. EBERSQLE: Oh, it doesn't?

- S |
& MR. BANHAM: Day 7, Test 7, again run for the
- |
2 o/ : . , : : .
. third time. Test 8 is run, Test 8 is repeated. You will notice
- |
‘ 8 7| '
- | Test 8 and Test 9B are the only tests that we are actually |
o ' |
P o8 i
' ' only running twice. And I guess we have had several discussions
~ {
s & %y . .
7 i with Westinghouse with the last few days, and we are now
g 10| i L 3 |
z saying that Test 8, after it is run the first time, Test 9B
- i
2 1 o .
z | also, the boron-mixing part of Test 9B, will have to be fully
.- ‘2 {
& f evaluated, the results of those tests, by TVA and by Westinghouse
= 13 . T . |
= | prior to running it again the second time. -
n
= 14 ;
= We are going to have to look very closely at the
15 , T . w
| results of these twc tests before we decide to run them again. ‘
5 16| |
= ' These two involve actually more risk and have more uncertainty
£ 17 | S, o : ‘
: associated with their results than any of the other tests. |
" 7 18 |
- S50 right now we have got them scheduled to be run
e, i . .
° = once, with the hopes that after satisfactory evaluation we can
20 _ .
then run them a second tima. Those are our current plans.
2‘ - . .
As I indicated at the bottom, you know, Test 6 will be
22 ' : ' _
performed at various times during the program when we have hot
23 : :
shutdown, and all five cperating groups will complete that test
24 ‘
‘ prior to concluding the test schedule.
25

-

DR. MOELLER: Well, uncder 9B will there already be,
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or there will already be boron in the coolant --

MR. BANHAM: That is correct.

DR. MOELLER: =-- andé you are adding more?

MR. BANHAM: That is correct.

DR. MOELLER: And will you try removing it while
it is in natural circulation?

MR. BANHAM: Well, actually what our plans are, the
way we have gotten 9B arranged right now, we would actually
have Bank D essentially fully inserted. We would borate it out,
and then we would do the cooldown portion of the test with
Bank D at 160 SEPs and the boron concentration established in
the first part of the test.

That way, one reason we are doing that is because

the Test 9A that we ran, you know to get the X core shadowing

af
= -

L

ect, we ran that and we are going tc run this portion of the
test at the same basic rod position that we ran that test, and
this will put us .n that conficuration. So we will leave the
boron concentration where it is. We are actually miking about
100 ppm change over about two hours.

DR. MOELLER: What would it be from where to where?
A 100 pem change?

MR. BANHAM: I guess it will probably be in a range
of a thousand to a2leven hundred, something like that.
Dl. MOELLER: Okay, thank you.

DR. ETHERINGTCN: There will be predictions of all the
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guantities to be measured during the tests?

MR. BANHAM: We have made steady state predicticons
of the delta t's and the flow rates and things like that. Now
we have not done group transient type to look at the timeframes,
but we have done steady state predictions, and we have looked
at the test results from other natural circulation tests that
have been performed.

So we do have a table of predicting responses for
various power levels with the expected delta t's and expected
flow rates. Of course flow rate we really can't measure, but
it dces have the expected delta t's associated.

DR. MOELLER: Will you inject the boron at a slower
than normal rate since ycu are on natural circulation?

MR. BANHAM: Really I am not exactly sure. I don't

-

believe so0.

QOkay, it is essentially the same rate we would =--
that is t, I guess that is 500 ppm per hour =-- 500 pcm per
hour, which is == I guess that is a pretty standard rate.

MR. EBERSOLE: 1Is one of the systems vou are not going

to disable in vour full ac power failure test the control room

air conditioning complex?

f‘-
"

MR. BANHAM: No, the control room a conditioning

will be of£f?

L
r
-

MR. EBERSOLE:
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BANHAM: Yes.

EBERSOLE: Thank you.
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MR. MATHIS: If there are no other cuestions or
comments there, our staff, I guess, present their status of
their review, Bob.

(Pause)

MR, BAER: My name is Robert Baer, and I'm a member of
the NRC staff, And I'll just briefly give a summary of where
we stand on the staff's review of the safety evaluation, put w
things somewhat in perspective, I have one sliie here that dis- |
cusses the chronoloqy of when various thinas hacrrened on the
safety analysis; and then these dates are anproxinmate.

e received the safety analysis from TVA on about
April 3th, 1980, And we did have a series of gquestions. We
drafted these up and telecopied them to TVA and to Westinghouse |

on the 13th of April, which was a Fridav afternoon, if I remem-

LA N

ber correctly. And we met with them on the following lednesday,
discussed the cuestions, and as a result of ocur discussion some
of the gquestions were eliminated and a number of others were
revised fairly extensively. And we sent out guestions on Mav 5th,
1930,

And for a moment let me, jump over this spot.

We received responses, they were dated May 20th bu:
with the U.S. Postal Service and our own internal mail system
we really got the responses in our hand just reallv about a week

and a half ago, on 5/27.

In the interim -- well, part of the difficulcty that we
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had with the =« part of our qu..tions on the safety analvsis
stemmed from the fact that at these low flow rates the Westing-
house normal calculational model is nct suitable, or completely
suitable, for predicting the occurrence of DNB or precluding the
occurrence of DNB. And one area that we did have a bunch of
guestions was that for certain transients, like rod withdrawal
accidents, cnes that we consider of moderate fregquency and

nor.ally have a criteria that there shall be no DNBR, Westing-

house and TVA were not able, in their initial safety analysis, to.

preclude the occurrence of DNB for those transients.

On May 9th,

r
.

@
<

sent in a supplement to the safetvy

-

analysis, that we received about May l6th, which described why

they were having this calculational difficulty. And frankly, the
'

tone was very negative and we were guite concerned. Since then
we have had a number of phone conversations with TVA and Westing-
house about this, and on May 30th, last Friday, they followed up
with a telecopy where they had looked at DMB for these moderate-
frequency events on a more realisti: basis.

Now, they still == what they've done is, thev've done
several things =-- extrapolated the W-3 correlation where thev
felt it was reasonable to extrapolate it outside the normal flow
range, they looked at some pool boiling data, they looked at some
data developed by Tong, they looked at some data that Roger Matt=-
son was a co=-author of; and they've come to the conclusion that

they would not expect DMNBR to occur for any of these transients
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of moderate frequency. And that is certainly quite reassuring
from our point of view,

The heat fluxes are very low., And I think one's
engineering judgement would be that there wouldn't be any DNMBR.
And now Westinghouse and TVA has done some documentation of that.

So that relieves, certainly, one of our major concerns.

We still have to fully review the responses to our

questions and review, perhaps in a little more detail, this tele=-|
copied information that we received just last Friday. But thinqs-
are, think, reasonably well resolved. We have to review them
and perhaps we'll have a fow residual guestions.

There's one more open area of concern, that again I

hope we're fair.y clcse to resolution on. The == a number of the

automatic reactor trip functicns and automatic safety injection
functions are by-passed during these low=power tests, for a
variety of reasons, mos:ly that =-- in some cases you just
couldn't run the test if vou had those trip functions, in other
cases they're concerned about spurious safety ejection =- safety
injection and the resultant thermal transients.

One of the criteria used for operator action is the
amount of subcooling observed during the test, The apnroach that
TVA will use is, they will monitor all the core exit thermo=-
couples == and there's about 60 of those, 60 or 61 == plus the
four hotleg RTDs and auctioneer those temperature readings and

use the lowest -~ I'm sorry, the highest temperature. Thev will
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also auctioneer several pressure inouts and use the lowest

(v 5}

pressure,

So that, on the face of it, appears to give a very
conservative value of subcooling. However, all of the core exit
thermocouples in Sequoyah are in the UHI gquide tubes, and the
flow paths . . those guide tubes are really not well -- well,
they're not known at all during natural circulation. The core
circulation is very complex; the flcw is downward in some tubes
and upward in other tubes. And it really isn't clear, when they
run the first test, as to how accurate or how meaningful those
temperature readings will be. The hopre and the expectation is
that after running the first test and evaluating the data, one
can come to some positive conclusions abcut the validity of the
temperature readings for the core exit thermocouples. But for
the first test, it's the staff's opinion that onlv the RTDs in
the hotleg are relatively certain of providing meaningful infor-
mation. And we dc have some questlohs on the possible inaccu-
racies of those thermocouples relative to the set points at which
the operator would be taking acticn. And we hope to get that
resolved, I am hoping, this coming week. And that should be, I
think, the last major technical issue; and it would be just a
matter of writing up the safety evaluation at that point, and
I'm quite confident we can do it in a schedule consistent with
the test schedule that Segquoyah iust described.

And that concludes my formal presentation. I'm
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available for gquestions, though.

DR. SHEWMON: Well, in this set of guestions, did vou
get back into the reactor vessel nczzle cracking problem, and what
the basis is for feeling sanguine about that?

MR. BAER: UNo, sir. This was lookino at specif.cally
the special safety analysis provided for the low=-power test
program. I'm not familiar with == |

DR, SHEWMON: Okay. They aren't =- this, we're going
to hear all this again before they come back in for a regular
operating license? |

MR. BAER: 1I'm the wrong person to ask that.

DR, SHEWMON: Carl?

MR. BAER: That's for the project vecple. !

MR. STAHLE: Would vou ask the guestion again, please.
We didn't quite hear it,

DR. SHEWMON: The guestion has to do with the reactor
vessel nozzle cracking that was found in these European, or Rot-
terdam=-made vessels.

MR, STAHLE: Yes, sir.

CR. SHEWMON: And what I have in mv hand is a letter
from Ancderson, dated January 31, which promises a varietvy of
things, and another one, December 13; I've never seen the follow-
up. I'd like to know what basis the staff has for feeling that
this preoblem -- that they understand this problem and that it's

not of concern, or what the concern is to then.
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MR. STAHLE: Mr. Knight is not here at the moment to
address the guestion specificallv. But let me resvond to it in
this manner.

that subject, of course, was broucht up, &And the
decision was made at the time, .n light of the vessel being from
Rotterdam, that there should be a thorouch ultrasonic inspecticn
of the nozzles on the Sequovah vessel number cne.

With that decision, TVA did verform the insmection
ultrasonically of the vessels, reported all of the data. The
staff made its analysis, all of vhich is == was reported in a,
actually in a paper to the Commissioners, as part of our review

of Sequcyah number one.

The bottem line, I think, of the report, as I recall it,

is: we found, based on the analysis by TVA-Westinghouse, our own
inspection and review of the Aata, that the data that we've seen,

some nozzle cracking was guite acceptable. This is all formally

reported. I can provide vou the report and so forth, if vou wish,

if you do not have it.
DR. SHEWMON: Just a minute.
Dick, there's a note here that vou say this is on the

July meeting agenda?

(Pause)

Okay, is there any summary of this report that yvou're ==

MR. STAHLE: Yes. 1It's in the Commission memorandunm,

which I can forward it to you. The plan I will :ollow, plan %o
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follow, is, this would =~ this would be incorporated in the next
supplement as a matter of routine, incorporating our analvsis
«.1at had been submitted to the Commissioners.

I believe we had a =--

DR. SHEWMON: By the time vour lawvers get things,
putting in SEREs, I don't find much technical content that's said
for performing., Could we get some summary of =- F

MR, STAHLE: Yes, sir.

DR. SHEWMON: -~ what size the cracks the rrench found,;
what size these found, what the analysis is that savs that thev
are -quite livable with?

MR. STAHLE: There's been a very detailed report on
this, certainly, from TVA and our own analysis of this data. So |
I think this matter, as far as Sequovah, in the vessel, has been
thoroughly examined and reported. So it would be a matter of my
administratively providing this information to you.

DR. SHEWMON: Good. Thank vou.

MR, STAHLE: I think. referring to additional informa-
tion.

DR. SHEWMON: I'm sure that says there's nothing to
worry about. I'm not sure it gives much basis for why there's
not anything to worry about. But it might be there; we can lock
st it

MR, STAHLE: Sir, excuse me, I want to make sure that

I correct myself here. The supplement number cone contains a
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DR. SHEWMON: OQkay.

MR. STAHLE: 1If you have not seen cur =-

DR, SHEWMON: I have not read it.

MR. STAHLE: =~ supplement number one, dated February
1980. But the repcrt itself, you know, the Westinghouse~TVA
report, 1s available, if you wish to see that.

DR. SHEWMOM: Okay. A different guestion in that vein:
Could you tell me what happens if a control rod gquide tube
lexure support pin fails in one of these reactors and what TVA
has told their operators to lock for if one does go?

MR. STAHLE: I think TVA would have %o respond to that
at this point. ~

MR. MILLS: Sir == Larry Mills, Tennessee Valley

Authority == you are aware that we replaced all thcse pins in the

w

egquoyah unit,
DR. SHEWMON: 1I've never seen a basis for why you
thought this solution was better than the one you had before,

hough I suspect Westinghouse has a basis for it. 3But my guestion

=
-

(o)

t

-

w

1 is, if one goes, what does the operator see?

(Pause)

MR. MILLS: Sir, we don't think there's any way that the
operator would be able to detect this. If you'd like for us g ==
you know, we have == 1t has been somewhat analvzed as %0 any

results of the pin breaking or cracking.
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DR. SHEWMON: Welli, the Japanese found it just with a
locose parts monitor, or what?

MR. MILLS: Maybe I can ask one of the Westinghouse ‘
gentlemen here that's more familiar with the actual analysis that
they did to address this, then.

MR, JOHNSON: Bill Jchnson, from Westinghouse. The

Japanese discovered the guide pin cracking problem during re-

(=

fueling. So it was a visual inspection when the upper internals
were removed.

DR. SHEWMON: You mean they took the pins out and saw
a crack? Or they found parts someplace?

MR. JOHNSON: They only determined that it was cracked.i
There were no parts. |

DR, SHEWMON: And they determined it was cracked when
something wouldn't move =-

MR. JOHNSON: Yeah.

DR, SHEWMON: =~ is that it?

MR, JOHNSON: That's correct.

DR, SHEWMON: They couldn't move the fuel?

MR, JOHNSON: The guide tube. That's correct.

DR. SHEWMON: Okay. And we're corcerned abcut this
in plants of this vintage because why? Or the staff is con-

MR, JOHNSON: Well, the concern for the cracked guide

pins was, one, if a guide tube pin would fail in some manner in

-
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which, for instance,

a part could beccme dislodged or move

around the system, pcotentially cause either some damage or some

blockage, or if the failure would result in, say, misalignment,

then, of a guide tu.e, which would prevent or disturb the

potential flow of UHI when needed during a loss-of-coolant acci-

dent.

DR. SHEWMON

MR. MATHIS:

We'll move on to the next item ¢f the agenda.

¢ Okay, thank you.

Any other guestions cf Bob?

this is Research's analysis and evaluation of this.

Yes?

MR. STAHLE:

remarks.

This next item came up at the subcomittee meeting,

namely, whether or not we had, or were performing, pre-prediction

4
-

Yes., Carl Stahle.

.

type analysis. I indicated that we were, or had been,

have someone at the meeting today.

And

Brief introductory

and would

At the time we w°>vre reviewing the low-power test pro-

gram, concurrently with TVA and Westinghouse's review and making

research to look into
assigned this task to
short time we had, to

Naticnal Laboratory,

this matter if they will., They

r

ts own pre=prediction type of analysis, we decided to ask of

in turn,

Brookhaven., So we were fortunate, in

ask Mr. Perkins, from

tc give us a very brie

matter, based on the studies they'wve done.

(2 )

the Brookh

report o
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JO=-11 | Mr. Perkins. '
2 DR, PERKINS: As Mr. Stahle has ir-licated, this was
3 | emphasized to me, that this was to be a brief presentation. We
4 | did the analysis at Brookhaven using RETRAN, and specifically for
| |
- § | test one and technical support of the NRC staff. And for your
5 § & | review, if you have already forgotten, the first test chrono- :
Py |
» 8 7, logically and numerically is a constant power 3 percent nominal |
: |
. § 8 ! level trip from full flow conditions. Some of the other items
) |
. -
& 9| are ocutlined on that, on that slide. The objective was to pro-
z |
£ 10| vide an independent assessment of the performance of the test.
z |
Z 11 | And our overall results are pretty much summarized on this table
z |
$ 12 | that we have put together with the MRC guidance as to what thc
' = 13 f uncertainties in measurement would be. |
2 | ‘
. i
g 14 Basically, we have done calculations =-=- again, using
§ 15 RETRAN == transient calculations, but these are summarized feor
z
& ; 16 | equilibrium, steady state, once the pumps have ccme to a st?p,
7
= 17 for a range of power. And the range of power that was chosen is
. = |
8 m 18 | from 1.5 to 4.5 percent. And the nominal value, the expected
. ; 19 | value, is 3 percent.
=
20 For «hat specific flow value, we expect =-=- for that
21 specific power level, we expect =-- the plant to come to an
22 equilibrium flow of 4.2 percent and a core delta key of 48

23 degrees.

. 24 The range of behavicor is, obviously, also shown there.

25 And it is in the range of 2.2 to S percent flow and three-one to
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six degrees delta T.

In all of this, we are of the understanding that there
is a large uncertainty in the actual power measurement, and we
have anticipated that in the calculations. The == 30 the results|

i

enerally show a trend of expected natural circulation capabili-
Y P

-
- .

The transient results are again somewhat summarized.

MR, MOELLER: Excuse me. On the previous slide =-

DR. PERKINS: Yes?

DR. MOELLER: == I don't understand the £first line
there. You had that the power, if it's at one-and-a-half per-
cent, at 45 megawatts, it could be as low as minus 60 megawatts
belcw that. Dces that mean the coolant is putting heat into the
core?

DR. PERKINS: Yes, I understand that di

n

crepancy. I

believe t'e 60 megawatts uncertainty takes into account the noise

-

U

level of the instrumentation, and that you cercainly cannot be
at negative =-- at negative power. The objective == or not to be
cent == and we did nct consider that the test will be

at 3 pe

]

O

run at negative, at negative power. T think the realistic
values, as TVA has indicated, is that they will normally run the
test at 3 percent, 90 megawatts of power, and have a fairly large

uncertainty as to exactly wh

¥
-

17
"

e they are.

That is somewhat mislsading.

MR, EBERSOLE: In that connection, TVA stated that they

ALDERSON REPORTING COMPANY. INC.
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did not use the auxiliary feed water mass flow in water and
steam, because they felt that the measurement of level was in-
accurate.

Is it Westinghouse's position also that that is not
the most accurate measurement of power? Or is it simply that
you just don't need an accurate measurement for this sort of
work?

DR. PERKINS: I am not sure what the Westinghouse
position 1is on where they can measure the power.

I think the objective of the investigation was to
assess what the general behavior would be and what the natural
circulation capable -~ capability would be.

We have not tried to reassess whether these numbers,
the uncertainty in measurement is realistic or whether they coculd
do better by using scmething =-- something else.

I think they have indicated in their test specifica-
tions that they would actually try to calibrate the power using
in=-core flux detectors and flow delta T measurements at full
flow.

MR. EBERSOLE: But the flow delta T measurements are
the ones which are so crude, and at this power level, such that
you may be a factor of three or four higher «r lower.

DR. PERKIlS: WVell, I == a factor o

La ]

one higher or
lower, I guess; if one went to 1 percent it may be difficult to

measure. 3ut I think the assessment was made that powerimetrvy

ALDERSON REPORTING COMPANY, INC.
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3514 1 : (Phonetic) was the best bet as far as obtaining accurate =-=-
2 % MR. EBCRSOLE: What are the limits of power removal on
3 E natural convection that Westinghouse would get nervous about?
4 ; Is it more than 10 percent power? Or what is it?
5 ! DR. PERKINS: Again, I guess, I am not in a position
- 6 | to talk to what Westinghouse would get nervous about. I am from

7 | Brockhaven and --
. 8 MR. EBERSOLE: Oh.
. |
9 (Laughter)
10 | DR. PERKINS: =-- we made an independent assessment,

11 and I have tried 2o assess what thig ==

SO0 7T STREET, SW. . HEPOUTERS BUILDING, WASHINGTON, DO 200248 (202) 554 2345

|
!
| e .
12 | MR. EBERSOLE: I see. I misinterpreted. Right.
|
|
. 13 } Well, there certainly is some power level above which
v
]
14 | the natural convec rsocess will begin to be a little nervous.
IND , :
'APE 6 15 I don't know what that is. nd mayb.  Westinghouse =culd respond.
‘ape 7 16 MR. JOHNSOM: Bill Johnson. I'm not sure exactly what
17 you mean Dy what point we get nervous. But let me state that at
-
- 18 | below 5 percent power the core delta T experienced during
. 19 | natural circulation is less than that experienced during normal
20 operation. So that's a good milestone or benchmark to use &0
2] say that's the point at which above vou get a core delta T in
22 excess of what you would see during normal operation, and as
23 power goes up, that core delta T then, of course, goes up.
. 24 MR. EBERSOLE: That will be your marker as toc whether
25 you're really getting in trouble with natural circulation, the

ALDERSCON REPORTING COMPANY, INC.
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core delta T? You'll be watching that?
MR, JOHNSON: That's correct. The operator safety
criteria is based on core celta T.
MR, EBERSOLE: Thank you.
DR, ETHERINGTON: The pressurizer sprays are auto=-

matic. Does that mean it may or may not be on at the time of

'4
Q

pump trip?

DR. PERKINS: The pressurizer ays have established

W
£
|
’4
._‘

-

cf a pump trip. The calculations indicate that it will,

s

pressurizer spray will, be initiated some 90 seccnds into a
transient,
DPR. ETHERINGTON: But on natural circulacion are you

goling to get any appreciible spray?

DR, PERKINS: It depends what you mean by "appreciable."

DR. ETHEKRINGTONMN: Well, any, even; let's savy any spray.

DR, PERKINS: Yes. Because this is at the nominal
power level, because it is a general heat-up of the average

temperature of the primary cocolant, and the test specifications

call for control.ing the mass rather than the level, as the level

increases the prassure will go up.

DR. ETHERINGTON® Yes, but the spray =-- the spray water

sing pipe. You've got no driving force there, to speak of,

natural circulation.

ALDERSON REPORTING COMPANY, INC.
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Jesse, am I off on that?

MR. EBERSOLE: Yocur == the spray system derives its
spray from operation of main coolant pumps. If the pumps are
off you can't have that spray.

DR. PERKINS:

from the head, derive
The pumps are coastin
Part of

viewpoint is, to dete

be needed. But

is supposed to fun

the

able head and

The automatic spray derives its pumps

its pressure from the head of the pumps.

g down during the initial part of the

objective is, I believe, TYA's

L

trom,

rmine when and how much auxiliary sprays

that -- when the pumps come on, there is

the == I believe the automatic system

tion.

And I may be == sz -'ebody is standing up there ready to

correct me.

MR, SERO:

M

Westinghouse -- all I

to use the auxiliary

14

S Wald

‘g
A

ay not

is a coas

nS -
lnere

9]
L2 )
"
-

duration.

w
O
r
ot

EBERSO

using another pump so

MR. SERO:
and volume control sy

:'m.

ALDERSON REPORTING COMPAN\ .

work once

LE: Well,

EBERSOLE

All I was going to say =-- Ray Sero, from

was going to say was that the intention 1is

spray tc¢ maintain the inventory. The normal

the reactor coclant pumps are turned

t-down effect, but that == that will == very

will you have an auxiliary spray
urce?

The auxiliary spray comes
stem.

that

So theory

INC.
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MR. SERO: Charging pumps would.

MR, EBERSOLE: == will hold the levels. Ckay.

DR. PRRKINS: Well, I guess, with that kind of general
information, 2quilibrium information, the more interesting
transient information is, as far as the predictions of hotleg
temperature are concerned is, that if you do approach the high
limiting value in power, of four-and-a-half percent, you will
also approach a high temperature of 600 degrees. And I believe
the == again, the shutoff point is 610 degrees, at which they
expect to terminate the experiment.

DR. MOELLER: Excuse me. This is the temperature
difference between what and what?

DR. PERKINS: This is == no == this is the predicted
hotleg temperature. This is not a --

PR. MOELLER: All right. All right.

DR. PERKINS: We were looking at (WORD UNINTELLIGIBLE)
graphs. 7T wasn't going to bother to present all the other ones.
This 1s just the hotleg temperature.

DR. MOELLER: Well, on the other one, what is the,

'ou say core temperature difference, what is the difference

L

o
5
o)
@
e
m
o
>
LA
g
G
m
1
b
Q
O
"
®

DR, MOELLER: 1It's the difference in the temperature of

ALDERSON REPORTING COMPANY. INC.
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the coclant across the core?

DR. PERKINS: Yes.

And I guess, in keeping with the introduction, to
remain brief, I think I'll qu’t there and say that our calcula=-
tions indicated that the tests will demonstrate substantial
natural circulation capability but that the measurement un-
certainty will make it difficult to relate that capability to
a specific prediction,

Are there any further guestions?

MR, FAVIC: Stan Favie. 1I'd like

(5

started off this exercise hoping that we'll have some full=-scale

test data base on which to do some (WORD UNINTELLIGIBLE) assess-

ment. And we intended ED to do pre-test calculations for every

test in the series, 12 tests, whatever. And we have done pre-

© point out that we

test calculations for the first test, as you have seen. It's not

.

clear, however, to me, knowing that we have these large uncertain-

ties in input -- power generaticn, for example, a large uncertaine

ty there, there are also uncertainties in measurement == it is

4
-

not clear <o me whether there is a value in (WORD UNINTELLIGIBLE)

assessment in this exsrcise.

I'd like to ask the guestion whether you think we ought

to be conducting pre~test predictions for every test in the
series, or we ought to do subsequent (WORD UNINTELLIGIBLE) test

caleulations but Xnowing better what the cperator does and what

~he power might have been in the test, in corder to get (WORD

ALDERSON REPORTING COMPANY. INC.
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UNINTELLIGIBLE) results,

MR, MATHIS: Well, I think the subcommittee concluded
Monday that the basic benefit, if youv-will, from these tests is
basically operator training. And -as far as ggthering any sub-
stantial or meaningful da:a,/}é/?woans INAUDIBLE) due to the
instrumentation and the unc;rtainties.

MR. EBERSOLF.: Are you saying if you, in fact, could

precisely measure the power level, you would see some consider-

ably increase< value in these tests? What I'm
MR, FAVIC: Yes. Yes,
MR, EBERSOLE: Well, then, is it not possible to get
that if you just put enough effort toward it? What I've heard
here is that although you might make an accurate measurement of

auxiliary feed water flow, that there's some prcblem with the

level system. I would think that using an integrating process

.

(o

of locking at this, that you cou
ment quite sharply.

I really think there's been no particular effort made

tn

to precisely identify the power level, on the grounds that it

maybe didn't matter. But what you're saying is, it would matter.
MR, FAVIC: It wouldn't matter to pecple who are

interested in checking how valid the codes are (WORDS UNIN=-

TELLIGIBLE). Whether that's a good enouch reason to prolong the

whole program in order to cet better measurements, that's

another story.

ALDERSON REPORTING COMPANY. INC.
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1 MR, EBERSOLE: Well, maybe =~ would you think some ‘
discussion might be in order as to just how difficult it might

be to sharpen the measurements?

MR. FAVIC: Yeah, I don't think that we would be hold-

e« 35 | ing this particular discussion. ‘
R |
- 2 6 MR, \"BERSOLE: Okay. |
& | 3
» 8 7| MR, FAVIC: Between TVA, Westinghouse, and (WORDS UN- |
-~ T |
" ’
. & 8 | INTELLIGIBLE).
- - ‘
= 9 MR. EBERSOLE: Yeah, but you == but you'd have an :
z |
z |
7 10! interest in getting the sharper data. ‘
£ |
z 11 MR. MATHIS: This is something that should bpe con-
3 !
e . 1 . - - |
3 12 | sidered the next time around, for sure. i
3 .
. = 13 MR, EBERSOLE: Okav. J
7 f v }
= 14 MR. MATHIS: Well, if there are no other gquestions or
g {
z 15 comments, that is the part that we have been prcposed to discuss
=
o s 16 as far as the low=power test program.
t )
E 17 | The next item is the discussion of the feed and bleed
. s
. 7 18 process for decay heat removal. 1I'll call on TVA.
= |
. = 19 Larry?
=
20 MR, MILLS: We'll ask Russ Morgan, from our engineering
2] design organization, to lesad this discussion off.

23 DR. MOELLER: !Mr. Chairman, while he's getting ready to

‘ 24 speak, I have a, I'm sure a naive, gquestion on this. But vou

25 bleed through the PORV, which, I presume, discharges into the

ALDERSON REPORTING COMPANY. INC.
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juench tar'.. And my question was, how long can the quench tank
handle feed and bleed?

MR. MILL: Are you asking me?

DR. MOELLEPR: Yes.

MR, MILLS: I think it might be better £-r Russ to

handle that a few minutes later.
!

!

DR, MOELLER: Okay. 1If it's going == il someone later ==

|
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MR, MORGAN: 1I'm going to give a brief introduction
and then Westinghouse will ==

DR. MOELLER: All right.

MR. MORGAN: == try to give more detail.

MR. MOELLER: If someone could just help me with that,

I'd appreciate it, later.

(2}
g
-
o
-

MR, MORGAN: Sure, I think we'll taks care o

I'm Russ Morgan.

MR, MATHIS: Morgan?

MR, MORGAN: Russ Morgan. I'm Russ Morgan, from
engineering design of TVA. 1I'm going to give just a brief
introduction to familiarize you with the systems at Sequoyah
that would be used for such a feed and bleed operation. And
then Westinghouse in a mcment will talk about the details and
results of their analysis.

Concepts, of course, of feed and bleed in PWRs is
several years old. And as a result of T™MI, the work == and the

work under way for inadequate core cooling has motivated

ALDERSON REPORTING COMPANY, INC.
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consideration of feed and bleed as a backup mode of getting decay
heat out of the system.

Late last year consideration of feed and bleed was
recommended to the Westinghouse owners group by a subcommittee of
the owners group. TVA, along with the other owners, voted to ask
Westinghouse to investigate this feasibility on Westinghouse
plants, using equipment existing in those plants.

A preliminary analysis of feed and bleed has been com=-
pleted by Westinghouse. And the results as they apply to exist~

ng features of Sequoyah will be presented by Westinghouse in a

e

moment and will be published to the owners group.

At the conclusion of the owners group feed and bleed
program, generic procedures and guideiines for the utilization
of feed and bleed are expected to be produced by a joint effort
of the owners group and Westinghouse. This guidance will be
taken under consideration by TVA, and if the procedures and
guidelines are deemed to enhance plant safety, they'll be
tailored to Sequoyah and adopted as appropriate.

With that little bit of introduction, I'd like to take
a == make a brief presentation of the Sequoyah systems that'll be
used. And then Westinghouse will discuss the details of their
res:ul:s.

Sequoyah 1is a Westinghouse (WORD UNINTELLIGIBLE) plant.,
We have the traditional twe~-train redundant ECCS systems. You

have high-head and low-head pumps. The fueling water storage

ALDERSON REPORTING COMPANY, INC.
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tanks are the primary source <cf the injection water. We pump
into the system in a feed and bleed mode. Cocling into the
system would lead to the pressurizer through the PORVs, the power
operated relief valves, shown here, the block valves and the
PORVs. This fluid would be discharged down to the, what we call
the, pressurizer relief tank, PRT.

When the amount of mass discharged began to overflow
into the containment, it would go =-- be in the containment
emergency sump and would =-- you'd establish a recirculation path
and you'd have your loop for decay heat removal.

The system, from the fueling water storage tanks all
the way through, is safety grade basic ECCS systems, except, as
we discussed in the subcommittee meeting on Monday, the PORVs
and theilr control circuits are not fully safety grade.

And that's as brief as we wanted to make the intro'.
If there are no gquestions, we'll go to Westinghouse.

DR. CARBON: One question, Are the cwners groups doing
this strictly on their own? Have you been urged to do this by
the staff?

MR. MORGAN: I'm not familiar, myself, with the details
of the owners group background. Possibly Westinghouse could
answer that.

MR, JOHNSON: The initial portion of the feed and
bleed analyses was performed in WCAP-9600. That was part of a

response to NRC staff gquestions regarding the viability of that

ALDERSON REPORTING COMPANY, INC.
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mode. OQur subseguent work =-

DR. CARBON: 1Is that a recent report?

MR. JOHNSON: No. WCAP-9600 was submitted in == July?
= I believe July of last year. Okay, the subsequent work chat
has been cdone s.ince WCAP-9600 has, to some extent, been prompted
by actions of NRC but has been a cooperative venture, really,
with the owners jroup to establish what differences, if any, or
what ncn-bounding aspects of the analyses in 9600, might relate
to all the plants in the owners group.

DR. CARBON: Thank you.

(Pause)

MR. TAUCHE: On Monday I presented to the subcommittee
the results ~- beg pardon? Oh. My name is Walt Tauche, for !
Westinghouse., On Monday I presented the results of a loss-of-
feed-water-induced LOCA analysis to the subcommittee. In that
case, if you lose your main feed water system and your auxiliary
feed water system is unavailable, because it's wvalved out or for
some other reason, you will get into a situation where you will
create a small loss of coolant accident by lifting the PORVs.

If nothing is done to mitigate these events, you can get yourselfl
into a situation where you'll have a rather deep core uncovery,
deep and prolonged.

As Bill Johnson mentioned, in WCAP-9600 we presented
some preliminary results. And in the handout there is the pres-

sure transient for those preliminary results. In that case, you

ALDERSON REPORTING COMPANY, INC.
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can see that it blows down rather ranidly.

Subsequent to that analysis, Westinghouse examined
many of the plant parameters -hich are important to a loss-of-
feed-water-induced LOCA transient. You see here for WCAP-9600
we had the smallest volume-to-power ratio type plant, which tends
to get to core uncovery the earliest and (WORD UNINTELLIGIBLE) thé
PORVs the earliest. But the PORV capacity was relatively large. E
So Westinghouse locked at some common designs, and we se: down
here, for the Watts Bar type of plant, which is very similar to

the Sequoyah analysis =-=- or to the Seguoyah plant, a 3411 mega-

watt plant with a relatively small volume-to-power ratio and mini=

mum PORV capacity

So Westinghouse decided to perform an analysis on that |

(21

generic type of configuration == a plant which has 3411 megawatts,

a relatively small volu.ie-to-power ratio, and the minimum PORV

You'll notice here that in this analysis we incorpcrated
a Model 51 steam g.nerator, which is typical for the Sequoyah
unit.

Okay, briefly I just want to discuss what the feed and
bleed type of analysis entails. There are, basically, two modes
of recovery from a loss-of-feed-water-induced accident. What I'd
like to discuss first of all is the bleed and feed situation.

In this case, we bleed the plant by holding the PORVs

open continuously, and we feed the plant by assuming an automatic

ALDERSON REPORTING COMPANY, INC.



JO=26

20024 (202) 554 2345

WASHINGTON, DO

, REPORTEKRS BUILLDING,

SW

SO0 TTH STREE

10
11
12
13
14
15
16
17
18
19
20

21

23
24

25

PEFT I SRS S

e 150 |

safety injection operation.
L3

In this particular analysis case, we assumed minimum
safeguards with one train failing but no spill.

Okay, this is the bleed and feed type of LOCA analysis.

Briefly, just touching upon this type of analysis, we
see that there's basically six portions tc this type ¢l pressure
transient., On the very early portion, here, you see a rapid
spike in depressurization, which isn't really too visible. But
early in this portion you have the reactor still at power, you
are still draining off mass to the turbine. And then it trips
and then you get a rapid depressurization., Basically, a very
brief period that doesn't have a great deal of impact on the
liater portions of the transient. i

The next phas2 that you enter into is this long period,
here, where you're in a gquasi steady state. You're bleeding mass
off through the secondary; your throttle valve is now closed;
you're pressurized to your secondary safety peint. So you're
bleeding mass off through the == or secondary mass off and you're
removing decay heat to the secondary.

Okay? So you go through a =-- effectively, a stable
period of stable temperatures and pressures in the primary system.

The next phase is a primary heat-up situation in which
you have uncovered about 70 percent of the tubes, ycu're beginning

to heat up the primary system, and you're beginning to have a big

&

sukbcoocl

£

surge into the pressurizer, rapidly filling it wi

-

ALDERSON REPORTING COMPANY. INC.



70‘7

SW ., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

300 TIH STREET,

10

1

12

13

14

15

16

17

18

19

21

23

25

veee 111
liquid.

The next phase that you enter into, once this pressurz-i
zer very nears filling, you'll begin to rise verv rapidly in
pressure, up to the PORV set point, at this point. In this
particular case, for the bleed and feed type of recovery, we held
open the PORVs here continuously at just a sligh. period after
the PORVs are first calculated to open; and then vou get a sub- :
sequent subcool depressurization.

Now, Westinghouse has calculations which indicate that
once the PORVs fail in an c¢pen position, or are held open in
that positicn, that it would be about four minutes before the
ruptured disc would blow and you would be putting primary coolant:
to the containment directly. !

Okay, so some period in here, after they are held open,
you expect that. And I'll discuss what happens in the other
situation in a little bit,

Okay, so you go through a period in which you have a
subcool blowdown. And then you see here, once the core becomes
saturated vou begin generating voids in the core; the specifi
volume increases exceed the specific volume removal from the
system; and you have a very rapid repressurization.

There are three or four phases of repressurization.
First of all, you're discharging subcooled fluid from the
pressurizer, and that gives you a very rapid repressurization

phase. Next, once some of these voids have been propagated

ALDERSON REPORTING COMPANY, INC.
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to the pressurizer, vyou go into a two-phase repressurization

|

pericd. Your decay heat still exceeds the amount of == the decay4

heat-produced specific volume increases still exceed the amount
that you can remove from the pressurizer, even in a two-phase
case, and you're still pressurized. Finally, once yocu've bled
off enough mass, vou've increased the veoid fraction here enough,
and you've reached a maximum void fraction in your pressurizer,

you'll have depressed this level and your core level down low

enough so chat you'll be going into a steam break flow situation.

In that case, vou're still in a situation where the
specific volume increases in the core exceed the specific volume
removal through the PORVs. In this case there just isn't enough
PORV capacity to continue with depressurization once ycu've
started forming voids in your core.

You can see here that your level is being depressed

and you're still in a repressurization phase, even though yvou have

full steam break flow.

Noew, once vou've drained your system a great deal and
you're out on the decay heat curve a lot, you'll enter into the
final phase, which is the depressurization of the system.

You can see now that you can vent steam effectively in

{

a continucus manner by going straight to the pressurizer, and you'

effectively have direct steam break flow communication through the

PORVs, and vou begin to cut down the pressure.

Qut here, about 3,000 seconds, your break flow

ALDERSON REPORTING COMPANY, INC.
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effectively equals your safety injection flow and vou begin to

refill and recover the plant.

|
!
|
3 | MR. BENDER: In that picture, where is the fuel in
i .
4 | there? Or are you -- does that line show it, show the top of the:=-
| 3
| i
3 5 z MR, TAUCHE: Okay, here we have the core =-- or vessel
| |
p , -
§ é ! mixture level. And we see that this is just about the hotleg :
. { i
3 | A _ Ry . : |
. 3 7 | elevation here. The fuel == active fuel height is right here, ‘
- | :
e i
> z 3 i at about 12 feet.
. 9 | :
= 9 i MR, BENDER: In none of these analyses does the water
z ; |
£ 10| get down pelow the active fuel height? ‘
; .
5 N t MR. TAUCHE: That's correct.
12
g 12 Okay, in the rext particular case that we'll go into, |
= | |
’ = 13 | +he feed and bleed type of situation, you still maintain a !
= !
s I .
2 14 | covered core.
B |
r 15} Okay? But in this bleed and feed situaticn where we
=
. ; 16 | hold open the valves continuocusly we don't even approach core
B ;
g 17 | uncovery and we begin refilling the system out here, late in time.
. = ’ _
2 2 18 | MR. BENDER: What is the premise on which you never un=-
4 ; 19 cover the core, that you've got enough water inventory so you'll
=
20 never boil it all away, or you're adding enough to prevent it?
21 | What is the premise?
22 IR, TAUCHE: The premise was to take some operator
23 action at a time early enough in the transient -=- or che basic
‘ 24 premise was tc determine how much time was available for an
25 operator to take action so that you wouldn't get to a situation

ALDERSON REPORTING COMPANY, INC.
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where we'd have destructive core uncovery.
MR. BENDER: I see. Sc this action increases the time

available?

MR, TAUCHE: Well, this particular action is reiatively

early compared to a feed and bleed, =s we'll get into in just a
mement.
MR. BENDER: Okay. Gc ahead. I'm sorry, I (WORDS UN-

INTELLIGIBLE) .

|

|

DR. OKRENT: (WORDS UNINTELLIGIBLE) assumption go along

with the (WORD UNINTELLIGIBLE) of part two ycu just showed us?

MR. TAUCHE: Okay, the first basic assumption was that
you lose all secondary heat sink, you lose all feed water, both
main and auxiliary; then some action was taken, such as holding
the PORVs fully open, both of them in this case. We assumed only
minimum safeguard safety injection flow.

Okay?

You'll notice earlier I had some analytic assumptions,

didn't want to touch on today, because we'd go into a

(]
b

which

great deal of detail. But there are a number of conservatisms

5

n

N
-

built into t

.

type of analysis.
DR. OKRENT: ©Ne¢, I meant the physical assumptions that
you ==

MR. TAUCH

tn

Okay .
DR. OKRENT: Thank vcu.

¢
-

MR. TAUCHE: Basically we reached these type of

ALDERSON REPORTING COMPANY, INC.
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conclusions: that if you open all PORVs prior to steam generator
dry-out you will maintain a covered core; safety injection, if
you are going to operate in this mode of opening the PORVs, you
should initiate and verify that safety injection is available
prior to opening the PORVs; and finally, something which may be
of some interest is that the reactor coolant pump operation may
need to be precluded during the time at which tne PORVs are held
cpen.

You noticed before that our repressurization phase was
governed, basically, by the fact that we're putting two-phaser

subcooled fluid to the pressurizer unable to depressurize.

| ™

In the case where you keep the reactor olant pumps
running, you effectively maintain the vessel mixture level
artificially high and, therefore, xeep a longer two-phase and/or
subcooled fluid flowing to the pressurizer, therefore extending
your repressurization phase.

So it may be necessary to preclude reactor coolant
pump operation in this particular case.

MR. EBERSOLE: Would you care to discuss the short-
comings of this operation, that is, those aspects of the design
that may preclude your cperating this way?

Or are you aware of those?

MR. TAUCHE: For example?

MR. EBERSOLE: Well, then I'll explain toc the committee.

I want to make sure that you understand that prolonged opening of

]
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the PORV and the associated block valves implies that you have

already lost the relief disc on the suppression tank,

tank, and you are now operating in an environment which is steam

and high temperature in the containment; in the ice condenser

will be a lot more modest than it would have heen in dry contain-

ments, neverthel

ess, it'll be beyond the design basis, especially

the dump

3
-

t

in the lower compartment, of the electrical aspects of the PORV

valve as well as

the block valves. So after operation, at some

unknown length of time, like this, one must conclude that thes

valves go intc scme shorted or faulty mode and their intrinsic

tendency 1s to always close; that is, if you lose power to these

valves, the block valve or the =-- or the PORV, the natural

tendency of the
close in the fai

that you can no

designer has always been to ensure that these

l mode. This is an effective mechanism to say

longer feed/bleed. And it, there is no otiinr way

of having an exit path of coolant from the core. S0 you must

[N
rm

then resort,

secondary water

you are in this predicament, to getting some
back and invoke the other process, which I thi

discuss later, which is reflux condensaticn.
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But this process then has a problem in that you
can't rightfully expect it tc be prolonged for any particular
length of time.

I might also comment that I hear by the grapevine
that Arkansas Nuclear One Unit 2 has effectively by-passed this
problem by putting new valves in, which are not of this design,
and presumably would be gualified for this environment. These
are new valves on the pressurizer which are of a ball or plug
design that can handle two-phase flow without any particular
concern. And I presume, but I do not know, that they are
fully environmentally qualified.

I would like to note the staff has investigated this
Arkansas design and has any comments to make on how well it works
or whatever.

MR. TETESCO: At this pcint, Jesse, I am not aware of
it. We are standing on the reguirement from lessons learned
in the short term about gqualifying -- =- by July of 1981, and
that program is in effect now.

MR. BENDER: Could you break the answar into two
pieces? Has Arkansas really done something different?

SPEAKER: I really don't know.

MR. BENDER: Thank you. I think that is the first
gquestion I would ask. And the second gquestion is if they hav

are the valves they put in gualified?

m
(W)
ot
a1
b
]
A
S

DR. OKRENT: This is a little bit o

L%
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proposal. You are deliberately opening the PORV's at a certain
time, thereby taking a chance =--

MR. TAUCHE: You are creating a LOCA yourself.

DR. OKRENT: You are creating a LOCA, and now vou
have to have the charging pumps to make up water.

MR. TAUCHE: Right. We have assumed that one train

does fail though.

DR. OKRENT: But you know, we really don't want to
play the single failure criterion game when we are talking
about this. You know there is scme chance you may lose that
system, in which case you are in sort of awkward situation. So
I think when you present a thing like this and give conclusicns
it would be interesting to give some other perspectives of the
same thing.

MR, TAUCHE: Well, because of the possibility of
losing charging safety injection we ask you to verify if you
are going to take this type of action, we ask you to verify that
it is available.

DR. OKRENT: Well, even available initially doesn't
mean you know that something will be available on a continuing
basis. We have you know diesels start and fail after 30 minutes
or whatever.

MF. TAUCHE: All right.

DR. OKRENT: Okay?

MR. TAUCHE: The seconé methcd of recovery from this

ALDERSON REPORTING COMPANY, INC.
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type of transient is a case of a feed and bleed situation in
which you feed the system by continuously injecting safety
injection by manually initiating it at some point in time and
letting the PORV's operate in a normal mode of cperation.
Therefore, they flutter continuously.

In this particular analysis, Westinghouse used the
best charging flow, we used the compos. curves for determining
the best charging flow available to any Westinchouse~-designed
plant, and then we compared that to what TVA has, and we see
that the best values are given here and the TVA values are given
at this point.

Okay, so Lhe TVA values are pretty comparable to the
best analysis values used in this case.

In this case w2 see the in flutter at the PORV's and

at this point, 3000 seconds, we initiate manually the safety

In this particular case we would expect the rupture
disc to blow maybe in about 10 minutes. You are not putting
nearly as much mass into the system right away because it is

just sitting there fluttering. So there is a significant

Ll

period of time before the rupture disc would blow and you would
get into the situation where the containment would be subjected

to a steam environment. Effectively you hava2 sought vourself a

4
-

- 5

great deal of time from that particular aspect, but vou have

also bought yourself a great deal of time from another aspect.

ALDERSON REPORTING COMPANY. INC.
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With both trains of safety injection operating, you
see in this case that there is also no core uncovery. Okay.
But unlike the prior case where the system is tending to refill,
even out to 10,000 seconds, the system is still tending to
drain in this particular analysis.

The PORV's are fluttering open and close. When they
are open they are putting out about 75 pounds per second of
mass. You are replacing it with about 40 pounds per second of
the best safety ir.jection flow. The integrated effect of the
PORV's opening and closing is about 45 pounds mass per second
being taken away from the primary system at this point.

Okay, sc you are still even to 10,000 seconds no
fully replaci~; the system mass with the best safety injection.
Conseguently, we reached this conclusicon: that in the feed and
bleed case manually initiating the best safety grade charging
flow only maintains a covered core =-- well, it gives you a
marginal ability to maintain a covered core to 10,000 seconds.
We can't categorically say that this is going to lead to core
uncovery, nor can we categorically say that this will result in
full mitigation of these types of events.

s, we concede that there are these type of
results. In the bleed and feed situation we hold the valves
cpen at 2500 seconds, we had minimum safequards automatically

injected as oppcsed to being manually initiated when th valves

'
-

are open, the core remain covered, and the system begins refilling

ALDERSON REPORTING COMPANY, INC.
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at about 8000 seconds.

In the feed and bleed case, where we just manually
initiated safety injection in the valves flutter we find that
the best safety injection flow results in keeping the core
covered to 10,000 seconds and the system is only slowly drained.

So in this case you have bought yourself a lot of
time, if you follow thaﬁ course of action.

MR. EBERSOLE: At this point I would like to mention
the incident at Crystal River, an aspect t¢c experiencing the
transient where you do have a leaking PORV and you do not in
fact close it as occurred down there, mcstly an aspect as to
what would be 1mplied in the context of ice melt if the Crystal
River incident had happcred at say Segquovah? Would yéu have a
substantial melt of the ice pack and would in essence it be
a messy and costly process to fix it?

MR. TAUCHE: Well, you are not going %o get into an
ice melt situation untii after you héve blown your rupture disc,
gorrect?

MR. EBERSOLE: Well, they erupted. That in fact

[
1]
[

what they did.

MR. TAUCHE: Right, but -- okay, another point is
that if the PORV is leaking a significant period of time, since
vou are not putting a full discharge into that ruptured tank,
if auxiliary feedwater is started you can probably preclude

a great deal of pressure and ligquid being subjected to the

ALDERSON REPORTING COMPANY, INC.



20024 (202) 554 2345

WASHINGTON, DU

, REPORTERS BUILDING,

SWw

SO0 TTH STREET,

10

11

12

13

14

15

16

17

18

19

20

2]

22

23

24

25

T e

v 122

containment.

Okay, you would get the ice condenser doors to open.
I believe you would get some significant --

MR. EBERSOLE: Would the accident be compounded by
the fact it should have a substantial ice melt? It would be?

And so the operator would then have simply a long
and messy job of repacking the ice.

MR. JOHNSON: That is correct, but recall that this
situation is only being addressed during an extreme emergency
under loss of all people.

MR. EBERSOLE: Yes. Well, you know like Crystal

Well, that was an electric power plant.

MR. JOHNSON: Well, the Crystal River event, yes,
that would alsc =--

MR. EBERSOLE: All right.

MR. TAUCHE: Finally, some overall conclusicns. This
particular analysis is directly in a sense applicable to TVA.
You can recover the plant in a bleed and feed mode of operating
using the existing hardware. The operators have sufficient

time to recognize what is going on and perform the necessary

functions.

n

The second case, where you feed and bleed the system,
is an acceptable means to buy you a great deal of time, but as

we state here, it is not the preferred mode of decay heat

ALDERSON REPORTING COMPANY, INC.
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removal.
2 . . :
Finally, Westinghouse and the Owners' Group will be
3 2 - - .
writing procedures to govern the loss of secondary heat sink

situations.
MR. EBERSOLE: think it is a little bit unfair, and

I can't help but think of that old statement about you can be

»

sure if it is Westinghouse. Bu% you do gualify Statement B and

DO 20024 (202) 5564 2345
)

8 | |
| S&y == i
9 |
|
7 Laughter.)
= 10 | ) !
z ; -- you can be sure that you have the hardware they |
z 11 . . . . Sy
z | have provided, it works against circumstances for which it is
N |
g 12 | g } |
s | not designed. |
it | |
= 13 '
z ; MR. TAUCHE: Well, many of the systems as we found '
; ] |
2 14 .
= in the TMI == == :
z 15 | : .
S _ MR. EBERSOLE: True, just a matter of getting down
s 10} : ;
n | to seeing whether they will or not.
E 17 | ,
z ‘ MR. TAUCHE: Any questions?
5 18 | C . :
= | DR. MOELLER: Several slides back you mentioned under
19 |
2 the bleed and feed conclusions your third conclusion was that |
20 t - * . - »
reactor coolant pump operation may need tc be precluded during
2‘ . » -
the open PORV period.
22 ‘
MR. TAUCHE: Yes, sir.
23 ;
DR. MOELLER: Could vou tell me why?
24 s . . .
MR. TAUCHE: Okay, let me flip back to two slides prior
25

to that in -hich we can look at this pressure transient cnce
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again.

Okay, we see that as the cocre level, vessel level
becomes depressed you are going through a periocd here of
repressurization where you are putting basically either
subcold or two-phase fluid out tnhe PORV's. During that case,
the decay heat, the specific volume by producing steam, the
specific volume increases in the core exceed the specific
volume reduction out of the system through the PORV's, simply
because the PORV capacity in this case is not large enough.

Okay, so you go through this repressurization phase.
Now if the reactor ccolant pumps are left running, you will
artificially maintain this level above your surge line. In that
case you will have a much longer period of two-phase flow to the
pressurizer and therefore a much longer period of repressuriza-
tion.

It is not till after we drop down below the surge
line connection where we can effectively have a direct
communication ¢of steam tc the PORV break that you will get into
a depressurization type of mode.

Okay, so if you do leave the reactor ccolant pumps
running you will keep the level artificially high, you may
extend this repressurization phase a long distance. You may
get into a situaticn where eventually when it does tend to
depressurize you will get a core uncovery.

DR. MOELLER: Thank you.

ALDERSON REPORTING COMPANY. INC.
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DR. OKRENT: And could I ask how important is it that
the pumps are running in your analysis?

MR. TAUCHE: Well, in the analysis we only assumed
that the pumps were running up until the time that we got the
steam generator dryout. We left the pumps running that
particular case to get a more uniform heatup of the system and
to perform a conservative calculation of the dryout time of the
steam generators.

Okay, so as soon as the stream generators dried out
we effectively tripred the pumps.

Any other guestions? Yes, sir.

MR. BENDER: Just to clarify, at least in my mind,
what is happening, you specified a 2500-second point at which the

?O R'i’ '

(7]

are automatically cpen. What is the signal that decides,
that takes that action?

MR. TAUCHE: They were manually held open at 2500

MR. BENDER: What does the cperator have to know to
take that manual action?

MR. TAUCHE: He has to know that he is in a situation
where he has no second or he has lost all feedwater, can't get
it back or doesn't believe that he is going to be able to get
any type of auxiliary feedwater.

Okay, ané then he can try and watch his secondary

¢
-

.

conditions to determine when or Xnow when he is going to get
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about steam generator dryout.

MR. BENDER: I quess I'm trying to address my attention to the
matter of his diagnostic capability.

MR. TAUCHE: Okay.

MR, BENDER: And I am not really sure yet that you
have told me enough so that I can be trustful that he won't
take the wrong actions at the wrong time.

MR. TAUCHE: Procedures are being written on this,
but let me just try to briefly address the situation. He has
lost the main feedwater. He has looked to see if auxiliary
feedwater is there, it is not. He sees that he still has an
integral steam generator system because the pressure is at the
set point and all the steam generators, it is high. Okay, he
sees either a level or no level, depending on, you know, where
this level is. He may see a level or it may be exceedingly
low. Okay, so he will know that he is in a situation, he is

not in a steambreak situation where he is losing the secondary

in that case because of a low pressure situation. He will know

-
1

basically the pressure is still high and he doesn't have his
feedwater available.
He should see scme rise in his --

MR. BENDER: You are not generating great comfort

in my mind, Mr. Tauche, because there are too many “because's.”

MR. TAUCHE: All right.

MR. BENDER: Is the procedure going to be such that

ALDERSON REPORTING COMPANY, INC.
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he won't have to test his logic too much, if you understand what
I am saying?

MR. JOHNSON: Right. The first indication that he
would have, of course, during this kind of an event would be
an automatic reactor trip caused by a steam generator low
level.

MR. BENDER: You got to have it enunciated?

MR. JOHNSON: Yes. Yes, it is a reactor trip, and it
is enunciated, would be a first out.

MR. BENDER: All right, the enunciation has to be.
We tripped because of low level in the steam generator?

MR. JOHNSON: That is correct.

MR. BENDER: Is that what the signal is?

MR. JOHNSON: That is correct.

The system would then subsequently be in that guasi-
steady state following this reactor trip, and he would also
have indications that he had loss of feedwater, main feedwater.
Okay, he would verify, he attempts to verify then that his
auxiliary feedwater is running and providing flow to the steam
generators. That is another one of his procedures.

He would attempt to verify under this case that
auxiliary feedwater was running and providing flow to the steam
generators as verified by level, and what he wculd see is his
level indications on a wide range steam generator level slowly

decreasing, and he would not be able to verify that he had
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auxiliary feedwater flow running, delivering to the steam

generators. |

1
¥
4 i
3 . R .
| At that point then he would have a clear indication ;
4
| that he had lost his capapility to provide cooling to the
MY | |
5 | secondary side of the steam generators. When the steam
&1 |
. . generator heat transfer then subsequently decays sufficiently,
~
. 7| A Ll . |
- | he would see a rapid system pressurization to the pressurizer '
3 | ‘
- ‘5! 8 ; | ‘
= PORV set point. ‘
-
r o e . + 3 .
z So those would be the clear indications that he had
£ 10 . .
z ! lost the secondary site heat sink.
z 1 " g |
N ‘ MR. BENDER: Well, let me postulate a couple of
d i . ) |
< | things just to see how smart the operator has to be. If the
= ‘ trip turned out to be for some other reason, would that interfere
n i
2 14 | ' : ‘ )
§ | with his understanding of the circumstance?
)
r 15 | . >
= | MR. JOHNSON: During any of these events, the
5 16| . : _ _ ,
- - | operator 1is always instructed to verify that his decay heat
§ 17 | | . . . |
< | removal mechanism via the steam generators is available, and
- s
- 18 | ' ~ _
" = ! he must verify that as part of his immediate response tc any
s 19 |
. 2 of these events.
20 v » 3 »
So he would be keying in on those particular
21 . . v : . .
systems immediately under any situation under which the plant
22 : : .
would be undergoing a transient such as this.
23 _ _
MR. BENDER: Well, any time the reactor trips, that
24 . " : : : :
‘ is the first action he takes, 1is to see whether he has got =--
25

MR. JOHENSON: Well, there are a number =--
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MR. BENDER: -- emergency =--

MR. JOHNSON: I don't know whether it is the first,
and I am sure it is somewhat different, but there are a number
of immediate actions which the operator must take. That is
always one of them.

MR. BENDER: re there any instrumentation signals

that could confuse him if they responded in the wrong way?

If pressure caused something to indicate a level that was aiffere

than he should have seen? Have you looked at those kinds of
things, to see whether the indications could confuse the
operator?

MR. JOHNSON: We have evaluated what indications
that the operator uses to take action, which are the post-
accident monitoring indications essehtially, and thcse are the
ones which he utilizes primarily to diagnose and mitigate these

types of events. And in looking at those parameters, those

|
nc
|

1

do respond in a manner which seems to us to be a clear indication

of the event and would not be confusing to the operator.

We are also providing training to the cperators for
this situation.

MR. BENDER: Well, I am a general proponent of this
concept you presented. My concern really is with any mindset
which seems to be a term around here that people use, whici

makes the cperator think in a certain pattern. And if that

o
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possibility that the instrumentation could give false signals.
And while I accept in principle what you are prop sing, the
fact that the operator has to take the action ma:n:"l makes me
say that I would be happier if there were more evaluation of
what could go wrong with the instrumentation.

And that is just an observaticn.

MR. MILLS: Mr. Bender, Larry Mills, TVA. I would
like to mention that this seguence is on our simulator and is
one of the normal transients that our operators go throuch in
their normal training program.

MR. BENDER: That is good.

MR. RAY: The significance of this 2500 seconds in
which to hold the PORV open, do I interpret correctly what I
understand that “hat means the operator has three-guarters of
an hour approximately within which to conduct his diagnosis
and make these cbservations and so on and still resort to this
method of cooling?

MR. TAUCHE: Well, our evaluation effectively shows
that the operator in this bounding case as a minimum time

determination has effectively five minutes after steam

b

generator dryout to open the POkV's and maintain a fully covered

core.

MR. RAY: So what you are saying is then that the

steam generator will dry out within that 2500 seconds and he has
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MR. TAUCHE: Well, it depends on what type of steam
generator that the operator has there, and that determines the
time available. Like I said, in a bounding calculation, from
the time that the steam generator drys out he has about five
minutes to take that particular action of holding open the
PORV's fully.

MR. RAY: Well, you tell me what the 2500 seconds
means.

MR. TAUCHE: Okay. If you would look back to
probably the second or third slide in that segquence, you see
the steam generator dryout times are plotted for scme various

plants and various steam generators.

Okay, in this particular case we performed a

bocunding calculation again for a number of key plant parameters,

and you will note that in this particular case the steam
generator drys out about 2100, 2200 seccnds.

So effectively, in a limiting case, in this very
limiting case, he had five minutes after the steam generator
dryout time.

Now a plant which has a higher PORV capacity and a
much shorter dryout time had the same time available, 2500

seconds, to open the PORV's. But in this WCAP=-9600 case we

effectively could hold the PORV's open at 10 minutes after

steam generator dryout and still maintain a covered core because

of the PORV capacity.
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Now we have examined the case where we have the

minimum PORV capacity and we found that it is about five minutes

after steam generator dryout that he has tc take some action.

So if a plant has your minimum capacity, it depends
on what type of steam generator he alsoc has. So he has about
five minutes after dryout.

Okay? Sc for some plants it could be a fairly long
period of time. And again we did do a bounding calculation,
and the numbers indicated here are very early conservative
dryout times also.

EBERSOLE: This analysis wculd apply, I take it,
if you had some case which I take it that TVA says is not
avplicable toc them, where you in fact had a dc power failure
and therefore the auxiliary feedwater pump was not available,
is th

Does this imply =--

MR, TAUCHE: Well, you are also assuming no steam ==

EBERSOLE: That is right.

TAUCHE: =- aux feeds too

EBERSOLE: That is right.

TAUCHE: Okay, yes. This

EBERSOLE: This would be aprlizable to

TAUCHE: Probably.

There is no feedwater vericd.

it wasn't on here:; it

ALDERSON REPORTING COMPANY. INC.
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that portion of this accident he is talking about, just the
dryout interval?

MR. TAUCHE: Right.

MR. EBERSOLE: No, this is before you initiate
pumping?

MR. TAUCHE: The point, I think, is that you have
at least half an hour or so before you get into a situation where |
yOu are going to start getting into trouble.

MR. EBERSOLE: Which is a reflection of need of the
dc system?

MR. TAUCHE: I can't address that.

MR. EBERSOLE: Yes. What I am saying, ycu must do
something in the pericd of half an hcur to get dc power back to
get the aux feed if you lost it.

MR. TAUCHE: That is the minimum time.

MR, EBERSOLE: VYes, right.

MR. TAUCHE: Any more guestions.

MR. MATHIS: Okay, iet's move on then.

DR. OKRENT: Well, the only thing is our experience
is that the real events don't tend toc go the way one models
them for this kind of analysis and you might have a situation,
you know, the feedwater pump comes on for a bit, the auxiliary
feedwater, then he loses it, and then it comes on -- a scramble
situation, and you are mcre likely to have the operator, you know,

not be able to say, gee, this resembles the exercise 6A at the
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simulator exactly and now is the time to open these valves.
leaves me somewhat doubtful that it is all so nice and
plausible. Let me put it that way.

MR. TAUCHE: That is very true, but any time that
that does happen you are effectively extending your period of
time in which he has to recognize that he has to take action,
because even a minuscule amount of feedwater in there does
provide a significant decay heat removal source.

DR. OKRENT: Yes, but again =-

MR. MATHIS: Well, Dave, if you are uncomfortable
with this, would you be more comfortable if you had it on
automatic?

DR. OKRENT: What on automatic?

MR. MATHIS: Well, whatever.

DR. OKRENT: There are various things I would be

comfortable with.

MR. MATHIS: The automatic system must be going crazy.

is all I am trying to point out.

MR. EBERSOLE: Can you put that table up again that
showed the minimum times? I believe you said you had about
30 minutes to do something. Is that right?

MR. TAUCHE: Effectively, most of the steam generator
dryout time is

MR. Wel okay, 30 minutes to an hour or

thereabouts.
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MR, TAUCHE: Okay, so you have as a very minimum

2 e : . .
; five minutes additional steam generator time.
3 | - % N
MR. EBERSOLE: Well, what I want to do is illustrate
< : . ) .
this and refer back to the TVA gquestion on the dc power gquestion
a 5! : T, o
5 and also to the generic study that is being done on dc.
IR
4 You recall if you have a dc system which is composed
~
8 7 . . . e )
o . of just two batteries, as well may be the case within the TVA
-~
E 8§ |
o | design, although they have numerous batteries there may be just
-
= 9 , . . : . o
z . two batteries in a particular configuration, such that if these
£ 10 | . _ _ _
z two are lost you have effectively lost dc power and you have
2 1 X
3 | lost simultaneocusly, because you have no control, you have lost
d 12 | )
3 ' the aux feed pumps.
= 13 | WP TR ,
= You have this time interval within which tc do
F 2
= 14 . : e
= something, whatever vou are going to do, get dc back or get some
z 15 .
= water from some magic source.
; 16 _ , L .
” But it focuses on the strict need for continuity of
7 : : .
= dc power and the significance of the gquestion to TVA as well
» 18 ' _ .
= as to the generic guestion on plants that just have two
S 9
B batteries as to how in fact reliable they believe their dc system
20
is.
21 o _
I think this was one of the guestions that you were
22 B i _
going to go back and look at, and you have an answer forthcoming
23 - _ ! . A
that I hope will say that you are better than just a two=battery
24 _ . ' ;
configuration, that you have something to draw on beyond just two
25

batteries which simultaneously influence the ac power supply as
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well as the control power to the aux feedwater system.

emphasizes the problem later on coming up about the reliability
of the dc system. I am just using it for that purpose. ‘

DR. OKRENT: I guess in response to the point you
raised earlier, when vou factor in comments like Jesse's == ==
and when you think about other aspects of this, I guess I get
inexorably driven toward having a separate dedicated shutdown
heat removal system,

In addition to these things, you have got this and
then you have this other one, I keep getting led to the path
that Jesse put me on quite a few years ago.

MR. EBERSOLE: Or a less ambiticus program would be
to say let's take aux feedwater and make it absolutely

indepencdent of the normal battery complex by making it a

14]

|
|
\
|
But it is a point just in your discussion here which |
|
|
|
|
|
|
\
unified system in itsbown right, either by having its own battery
packs or else by making it fully mechanically compefent, or
whatever, because it is such an important syvstem.

MR. MATHIS: So much for that. We will go on with
the NRC comment on this particular topic.

MR. STAHLE: A few comments were made Monday on this
subject. However, the most substantive comment that I can make
at this time is this matter is an ongoing ceneric study by the
staff, and it will report this at a later time. I think it

is premature that the comment with respect to (inaudible) at this
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MR. MATHIS: The next topic was the discussion of
the upper head injection nitrogen =-- -- problem.

MR. MILLS: We will ask Mr. Dick Lyparulo from
Westinghouse to address this.

DR. OKRENT: Could I ask one gquestion of the last
speaker? Do the temperatures in the feed and bleed method in
the reactor vessel drop in the first 10,000 seconds to a point
where the reactor vessel itself is coocled considerably in the
scenario you showed?

n the feed and bleed mode?

4

MR. JOHNSON:
DR. OKRENT: Yes.
MR. JOHNSON: Where you are operating at very high

pressure?

D

"

DR. ORRENT: Yes.
MR. JOHNSON: No, it really doesn't because at high
pressure the flow into the system is not sufficient to

ignificantly cool it off.

u

DR. OKRENT: All right, and when you are on the
recovery path and you are starting to drop the pressure, but
you still are at substantial pressure, do the temperatures in
the vessel drop to an uncomfortatcle region corresponding to the
pressure you are at?

MR. JOHNSON: Safety injection is left on. Yes, the

vessel does begin to cool. This situation is analagous, however,
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to a, and really is at this point a small hotleg break, if you
will. And this issue on the effect of cooling of the reactor
vessel in terms of vessel integrity considerations for small
hotleg breaks was addressed on the Segquoyah unit specifically
and was demonstrated sufficient capability for reactor vessel
integrity even under limiting situations of the worst pcssible
break size in the hotleg, which bounds this case.

DR. OKRENT: I will let it pass now.

MR. LYPARULO: My name is Nick Lyparulc. I am from
Westinghouse, and I hope Dr. Ebersole can say yocu can be sure
if it is from Westinghouse.

What I am going to talk about today is a concern
that was raised at the March 25th subcommittee meeting on the
effect of UHI nitrogen being injected into the reactor system
on a break which is subsequently isolated.

-

Before I get into that discussion I would like tc

e
0

make a point here. We feel that the UHI system is designed to
perform reliably and does assure isolation of nitrogen.

We have redundant isclaticn valves. We feel that
the probability of the failure of these valves is very low.

Put the schematic of the UHI syvstem here. What we

1

have is a nitrogen tank injecting into a water tank. Downstream
we have two sets available series. The valves that we are
talking about failing would be set of those two valves.

The scenario that was looked at (inaudible)

2
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pressurizer PORV valve lift, and they cause a loss of primary

system inventory, on which that we have associated
depressurization and activation of our safety systems, among
them the UHI.

The primary system for stabilizing some pressure
at which UHI valves fail and nitrogen is injected into the
primary system.

The pressurizer valves subsequently close and the
system begins to repressurize. The nitrogen blocks loop flow
ana forms a bubble at the top »f the stcam generator, and
following that the primary system will stabilize some pressure
which decay heat can be removed by condensation in the steam
generator.

Now the acceptance criteria, as
is about 2400 PSIA,

is below the safety valve set point, which

you can maintain system inventi:  as long as you are pulling

the system at that pecint. You have no problem. Okay?

The way you perform the analysis is as follows. The
firsc thing you need to kncw is the amount of nitrogen
injectel in the primary system. This is of course the function
of the pressure of the primary system pump goes down to.

Therefore, you need a sophisticated computer calculation to find

its depressurization. We utilized the notrump code to perform

-

this. This is a thermal hydraulic c¢cde.

After you note amounts of nitrogen that can be
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injected intoc the primary system, what you want to find is the
bubble size in the steam generator.

And once you know the bubble size you can calculate
the heat transfer area that you have availabhle for
condensation.

Knowing the heat transfer area and decay heat, you
can calculate what kind of heat transfer cceffic. ent you need
to remove decay heat.

I want to talk a little bit about the notrump
assumptions that we did using this analysis. ! ¢ used minimum
safeguards.

This 1s an important assumption, and I want to get
back to that on a later slide, what the results wculd have been
if we had used a best estimate safeguards calculation.

The second thing we did was assume the steam
gJenerator was at the safety valve set roint. We used best
estimate decay heat, and we used a break size corresponding to
having both PORV's stuck open, not just cne.

This is the associated primary system pressure curve
with that calculation.

MR. EBERSOLE: Pardon me. Would it have mattered if

there were only one?

MR. LYPARULO: Yes, 1t would have mattered. We would

have stabilized at hicgher pressure, but there is more break

ze (inaudible) at higher pressure =-

[

S
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MR. EBERSOLE: But in the long run would that have
made any difference?

MR. LYPARULO: Yes, that makes a good deal of
difference because then you can't get as much nitrogen into the
UHI ==

MR, EBERSOLE: Okay, it would be better?

MR. LYPARULO: Yes, much, much better. I think you
prcbably, if one PORV stuck open =-- I am guessing a little no --i
you have no nitrogen injected into the system, none whatscever.
So you need a double failure there, of the two PORV lines.

The pressurization transient goes like this:
rapid depressurization going from subcoocled to saturated. You
set up here on yocur steam generator safety at that point. UHI
injects in and stabilization.

This pressure right here at the UHI inijection is
about 570 psia's, also stabilization pressure. We '1sed a
pressure slightly lower than that in our calculations for
nitrogen, I used 540 first time through and I didn't go back and
redo it. So we have slightly conservative pressure.

As I mentioned, we are going to talk a little bit
about the best estimate SI versus what we used in calculation.
The scale didn't turn out here. This is flow rates in pounds
per seccnd on the X axis. On the Y axis you have RCS pressure.

This part right here is the best estimate SI flow.

This part here is the break flow from the notrump calculation
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this SW applies for notrump =-- at various pressures at near
the end of the calculation.

As you can see, what happens on a small break is you
calibrate at pressure where flow in equals flow out, and if
we would have used the best estimate SI flows, where the break
flows crossed the line is where we would calibrate, and it is
estimated to be at about 1100 psia.

At that pressure we would have no nitrogen injected
into the svstem. So in order to have nitrogen injected into
the system you nave to have both PORV's stuck open and to use
the minimum safeguards.

MR. EBERSOLE: Would that cocrrespond to say a small
break case with the subsequent operation of PORV and the
sticking process?

MR. LYPARULO: Well, if you have a break it can't
go away.

MR. EBERSOLE: VYes. So then ycu may be in wnat,
better shape or worse shape?

MR. LYPARULO: You would be in better shape if the
break dcesn't go away =-

MR. EBERSOLE: All right,

MR. LYPARULO: == because the nitrogen car' t form
the bubble.

Getting back to the situatior~ that we are analyzing,

what we have here is a bubble bloc.ing flow in the steam

ALDERSON REPOMTING COMPANY, INC.
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generator, bubbles composed of steam nitrogen. You have a
stcam condensation on the hot side of the steam generator with
the reflux. On the cold side of the steam generator, since you
don't have any flow on that side, you don't have arny heat
removal. So the only heat transfer area you can take credit
for is the heat transfer area on the hot side.

So you have already cut the heat transfer area in
half for (inaudible).

The way we calculate the nitrogen bubble size is
right here. It is pretty simple, but I just wanted to put it
up sO0 there was no misunderstanding of how we do it.

The amount of nitrogen remaining in the UHI tanks
can be calculated once you know the pressure of the tanks it
goes to, assuming a simple isothermal expansion. That pressure
in this calculation was 540. The computer code said it would be
about 570. So it would have been l: ger.

Once you “now the mass, finding the mass is right

P

here, UHT initial minus S -- scmetimes you see the mass into
the RCS5. Once you know the mass, if you assume that the gas
bubble is at the rf2condary side temperature, which is consistent
with the no heat removal function, you can find the partial
pressure of the nitrcgen by the difference in total pressure
and steam saturation pressure at the secondary side temperature.

That is a simple matter to use ideal gas to calculate

the volume -~ == gize of the nitrogen bubble.
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MR, EBERSOLE: Pardon me. Before we get too far
away from it, you just made a statement a moment ago that I
haven't been able to digest.

MR. LYPARULO: Okay.

MR. EBERSCQLE: 1If I start this whole process off by
assuming a likely small break, something small, like say in the
! capacity range of a PCRV ==

MR. LYPARULO: Okay.
E MR. EBERSOLE: =-- I am going to start the whole

process with that. The natural respconse of the system is to

operate HPCI systems and to recharge the svstem, right? You will

recharge?
MR, LYPARULO: That is right. We will begin to =~
MR. EBERSOLE: You are going to recharge?
MR. LYPARULO: -- depressurize and SI will actuate.
MR. EBERSOLE: Right, it will actuate. 1lMow it will
actuate to a capacity rate in excess of this leak that I just
postulated, and so it will charge the system solid?

MR. LYPARULO: Well, you know, actually, to a point

-

it will be exactly that first curve right =-- that curve I
showed you, SI?

MR, EBERSOLE: Yes.

MR. LYPARULO: t may not be --

MR. EBERSOLE: Well, I am just getting at the higher

provability aspect of the case than having two PORV's. I think
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you cheated yourself there.

On the other hand, I think the scenario didn't need
to be that way, that it could have started with a small break
and then in the natural sequence of events you would have
charged it with HCPI, and that would have rendered two-phase
discharge through the PORV's, which is not a healthy state for
them to be in, and they would have locked out. And one of them, |
just one of them, I willi be fair, wouldn't reshut.

MR. LYPARULO: Well, yes, but let's carry your
sequence a step further.

MR. EBERSOLE: ‘Okay.

MR. LYPARULO: You now have a hele in the ==

MR. EBERSOLE: I got two holes.

MR. LYPARULO

You got two holes. 0Okay, but one
hole is ==

MR. EBERSOLE:

4

s liquid.

MR. LYPARULO: == off the isolater. It will remove
decay heat.

MR. EBERSOLE: Right.

MR. LYPARULO: 1If you have a hole == ==

MR, EBERSOLE: But it is going to be low in the
system. Therefore, it will be losing inventory but not heat.

MR. LYPARULO: Well, it would be losing heat ==

MR. EBERSOLE: Not much.

MR. LYPARULO: It would -- -- a mass of energy.
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MR. EBERSOLE: Yes, but if it is unevaporatsd water
its net heat transport ocut of the system is insignificant.

MR. LYPARULO: Well, there may be -=- Bill, you have
a comment there?

I think we did analyze that case.

MR. JOHNSCON: Well, there are two considerations here.

If the break size was large enough to initially actuate ECCS
without the capability of the charging system to keep up with
that leak, it would be large enough that the system would not
repressurize by the PORV to begin with.

SO that is something very important. So for breaks
that are large enough not to be able to be handled by normal
charging or charging flow without an SI signal, you would not
repressurize by the PORV setpoint.

MR. EBERSCLE: Right, but it is not that large.

MR. JOHNSON: Okay, if it is not that large, then the
emergency procedures would permit the operater to terminate
safety injection in places charging system back in service to
maintain system pressure and level, since the break size was of
that magnitude that the nermal charging system could handle it.

MR. EBERSOLE: If the break size is such that the
normal charging system can't handle it, it requires UHI.

MR. JOHNSON: If the break size is large enouch that
the charging system can't handle it, it is a break size large

encugh that the ECCS won't repressurize you up above the PORV

ALDERSON REPORTING COMPANY, INC.
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setpoint,

MR. EBERSOLE: I see. Thank you.

MR. LYPARULO: Here I have a table. What it is is
based upon that 540 psia depressurization. We have primary
system pressures, corresponding partial pressure of nitrogen
in the bubble, and the volume of gas of the bubble, volume of
the bubble.

All right, this calculation, when you calculate how
much nitrogen was injected into the RCS system, worked ocut to
be about 1490 pounds, and we assumed the bubble size at the
secondary side at the safety valve setpoint.

So we looked at, based upon our acceptance criteria
which is stabilization and pressure less than ars equal to 2400,
you see that the gas bubble size with the 488 cubic feet.

Once you have a gas bubble size you can back up the
corresponding hea: transfer area, based upon just the geometry
of the steam generator.

Again I have the same (inaudible) system pressures

is based upon the same depressurization, and I assume decay heat, |

Appendix K decay heat, or one hour, to calculate my heat transfer

coefficients, but first, vou can see the heat transfer areas.
At 2400 you have a very large amount of heat transfer in an
area, 86,500-some odd cubic feet.

If I do the balance between decay heat and my

available heat transfer area and use my delta t, also assuming
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liguid boiling and 2000 on the steam generator side, I worked
out a required condensation coefficient of 26.3.

Now this is not even in the range of what kind of
coefficients you see for condensation. A typical condensation
and heat ti-ansfer coefficients are in ovder of magnitude high.

Now I also did the calculation where I performed
the balance at the tube entrance. I included the effect of
shear, and I verified that the tube doesn't block. That cculd
also be of concern. But I have done thaz calculation.

MR. EBERSOLE: Well, is it not true that what you
used up there at the 2400-pound case was the heat transfer
area that you associated with nonblockage by the gas?

MR. LYPARULO: That is right.

MR. EBERSOLE: But in fact because there is some
limiting aspects of this reflux flow system you are only entitled
to a fraction of that 86,000 feet?

MR. LYPARULO: No, I don't think so. What it works
out to, you are going to stabilize at some pressure corresponding
to some aids which will remove decay heat, at which your mass
into the tube is whatever corresponds to that pressure.

MR. EBERSOLE: Yes.

MR. LYPARULO: So it is really a mass balance at the
entrance of the tube that determines what your pressure. As long
as you have a high void fraction at the tube inlet you aren't

going to block. And I can go through that calculation if you
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want.

MR. EBERSOLE: Well, how do you have a high void
fraction there when you must have some sort of ==

MR. LYPARULO: Well, you have 80 pounds of steam
coming in.

MR. EBERSOLE: Yes. And vou are gecing to have 80
pounds of water coming out?

MR. LZPARULO: Right. If you do a balance between
the masses and the shear force, vou can hack ocut the thickness
of that laver, and that is what I have done.

MR. EBERSOLE: Yes.

MR. LYPARULO: And that is what I have done, and that

worked out to be == I forget, I think del was 1.8 times 10 to thef

minus three feet, and it worked out to an 87 percent void

fraction at the tube entrance, which is == I did that calculation

of 2400.

Now I agree that pressure system might not equilli-
brate to 2400, but it can equillibrate to 2400, and at 2400
we don't have a problem, is what I am saying.

MR. EBERSOLE: So you have some supporting analyses?

MR. LYPARULO: I have some supporting analysis on
that.

MR. EBERSOLE: Would you offer us some copies of
that?

MR. LYPARULO: I can do it two ways. I can show it

ALDERSON REPORTING COMPANY, INC.
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now as a slicde, or they are handwritten. I would be happy to
give you a copy.

MR. EBERSOLE: Oh, that will be fine. If they are
handwritten, that is fine.

MR. LYPAI'ULO: Okay, I want to stress that it is not
yet a signed-off calculation.

MR. EBERSOLE: When did you do that?

MR. LYPARULO: I had started on it prior to last
meeting. But after discussion == == I decided it was something
I had better have for this meeting.

MR. EBERSOLE: So you did it since Monday then? f

MR. LYPARULO: I finished it off since Monday.

MR. EBERSOLE: Okay, thank yoﬁ.

MR. LYPARULO: I want to summarize here. Our
calculations estimate that with utilization of best SI flow, I
can also add with one PORV stuck open, we would have no nitrogen
injected into the system.

However, with two PORV's stuck open, minimum SI,
you eguilibrate at pressure at about 570 psia. Based on this
depressurization, you have about 1300 pounds of nitrogen in the
UH injected, and we also say that this is a nondesign basis sort
of probability event. But even so, with all nitrogen as a
bubble in the steam generator, you need a very small heat
transfer coefficient.

YfR. EBERSOLE: Now having done this, and lcoking at
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this system here which you have used in contrast to feed-bleed,
and if we don't compound your problem in this particular
presentation by the nitrogen presence, can it not be argued that
the reflux condensation process is a lot better than bleed-
feed?

MR. LYPARULO: Well, I am not so sure it is better.
I would say the reflux condensation process is a good process
to remove decay heat. I think we can make that statement.

Now ycu got to remember with Walt's calculations on ;
the feed-bleed he had no feedwater.

MR. EBERSOLE: Oh, I know.

MR. LYPARULO: I don't have any feedwater either,
I am not going to =--

MR. EBERSOLE: Yes. Feed-bleed is the cnly door
open 1if you don't have feedwater.

MR. LYPARULO: That is right. I think it has its
place.

MR. EBERSOLE: But then this system, whether or not

have feedwater, but of course you need feedwater here, might

B
0
“

offer an attractive alternative to bleed-feed.

MR. LYPARULO: It is an alternative, but I think it is
an alternative between this and single phase natural
circulation.

MR. EBERSCLE: Single phase?

MR. LYPARULO: Well, you have all water.
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MR. EBERSOLE: Well, you don't have the privilege
of doing that.

MR. LYPARULO: Well, if you can £ill your system
with water, you will get natural circulation.

MR. EBERSOLE: Oh, yes, right. Of course, but ==

MR. LYPARULO: So those are the two alternatives you
have to weigh.

MR, EBERSOLE: Yes.

MR. LYPARULO: I think if vou have a blocked tube,
for some reason yocur tubes are blocked, that you have to go to
reflux, I think then at that point, it becomes an attractive
means to remove decay heat.

MR. EBERSOLE: Yes.

MR. LYPARULO: I would rather have a single phase
primary system, just forced circulation.

MR. EBERSOLE: All right, would you ==

MR, LYPARULO I have no real reason for saying that
other than I just feel a little safer.

MR. EBERSOLE: Would vou argue that in order to use
this process in fact you do have to have a level indicaticn to
follow your course of events?

MR. LYPARULO: Well, anytime you are in a reflux
mcde, you are boiling off, you would certainly like to know core
level.

“R. EBERSOLE: Right.
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MR. LYPARULO: I don't say that you have to to use
this process.

MR. EBERSOLE: One final question. You are losing
a little liguid through various paths like seal leakage and
so forth, at this conditicn of 2400 pounds, and you got to make
it up even though it doesn't contribute to the heat removal
process. 1Is the injection system capable of coping with this
at that ==

M2. LYPARULO: Yes.

MR. EBERSOLE: Okay, so you will keep inventory even
though you are not removing heat with it?

MR. LYPARULO: Of course, right.

MR, EBERSOLE: Thank you.

MR. MATHIS: Any other guestions on this topic?

If not we will move on to the next one, and I would
propose here, there was a series of questions that came up
somewhere along the line. These were addressed in our
subcommittee meeting. I don't think there was any particular
problem with them.

I think you have a list of those, and rather than go
through them item by item I would suggest that we, if you have
specific questions, we will address those and otherwise we will
pass by the others. Dave?

DR. OKRENT: Let's see, these are the guestions that

were sent to TVA and tc which tney supplied a response?
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MR. MATHIS: Right.

DR. OKRENT: Okay, well I would like to ask the
staff first whether they have reviewed the answers to the
questions and find them all, A, fully answered, B, leaving
no issues open in the staff's mind. Maybe I will think of a
C.

MR. MATHIS: Bob?

MR. STAHLE: In the subcommittee meeting we went over
each question and one by one, and provided comments at that
point. I am not sure if it would be benefli_cial te do so again.

I would bow to the Chairman's wishes here, but we
did ¢o over and had the staff available at that time.

DR. OKRENT: Well, I don't want to repeat what was
ione in detail at the subcommittee meeting. Can you give me
a general statement?

Mk, STAHLE: I think we can generally sav we were
in accord with the responses by TVA, and we added different
comments to specific gquestions, like in general cur comments

were that we agreed with TVA, Westinghouse's responses.
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MR. EBERSOLE: Or. Plesset, as a matter of fact,
was engaged in grading tne answers and I think nis answer
was D- on that one or sometning like tnat. So I tnink the
applicant was going to come pack to answer that to a petter
degree.

DR. OKRENT: I gon't need an answer in detail at

this meeting. There is going to be anotner time.

MR. EBERSOLE: 1It's whetner or not the applicant
wants really to do it. 0o you want to talk to the answer to
that question on the bDattery?

That's 13.

MR. MILLS: Mr. Ebersole, woula you like to ask
the question specifically, or like for us to ==

MR. EBERSOLE: vres, I will ask it specifically.

We have ongoing tne generic examination on D.C.
availaoility ang reliapility. This is pasec on tne fact
that there are many plants across the country here that have

Just two Datteries -- that's all they've got to ao
switcnyarad functions ang everything.

well, I'm perfectly well acquainteag witn the fact
thast you all maybe have a dozen batteries, out buried in
that cozen you mignt nave a configuration in wnicn just two
batteries, in fact, could, if you could isolate them and
look at them carefully.

They, in essence, are no sSetter or no worse than
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the present plants that have just two patteries. 0o you
follow me?

I want to know if you nave that case, what

recourse do ycu nave if, for some reason, you deliberately
do work on one of those batteries and cascace the second
one. 0o you have recoverability, whicn these other plants
dc not?

MR. PAGANC: Tony Pagano, TVA.

On the systems that are peing looked at witn
respect to I&E B8ulletin 7927 in great extent to analyze the

complete loss of bus, loogking at safety systems and
nonsafety systems loads as well, and determining the effects
of the positions assumed oy the components in their loss of
pcower moge.

when we lose the power, the system is deing
analyzed to shcw that we can indeed effect a safe cold
shutagown.

In this way, we are addressing every bus ana its
complete loss of power.

Also, on the aux feegwater pump situation, we use
a8 thirgd battery. We have a Train 4, Train 8 for two aux
feegwater motor driven pump controls ang we go to the

turbine-driven pump ang nave agiversity in going to a thirg

24 pattery force.

25

MR. EBERSOLE: Mainly that was the issve.
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! Co you have the aux feecwater system padded up SO
2 that it coesn't pDecome a3 party to pDattery cascade?

3 MR. PAGANO: Yes, sir.

4 MR. EBERSOLE: Fine. It's a lot petter tnan many.
5 MR. PAGANO: The fan also is driven off the

6 pattery.

7 MR, EBERSOLE: Yes.

8 MR. PAGANO: It recirculates from the general --

9 MR. EBERSOLE: So you are going to claim

0 electrical independence from tne usual AC/DC power system in
11 respect to operation of tne auxiliary feecwater system,

12 tyrpine ariven?

13 MR. PAGANO: Yes, sir.

4 MR. EBERSOLE: Thank you. That's good enocugn. I
5 think that's fine. I think it's a model.

16 There was anotner guestion tnat I think the full
17 committee needs to know aoout. t came up awnile ago wnen
18 we starteg talking aoout tne coincicence of seismic events
9 ang LOCAs.

20 Tnis gets arounc to the answer to question numoer
21 .. just a minute, please -- gquestion numer seven.

2 Tne question says, "To what extent nas tne release
B of ragloactivity from the containment into the auxiliary
2dcuilcing do in an accigent by way of pentration seal

25 failures teen considerec? How would access to the aux
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'puilcing ang adjacent structures be affectea? what

2 capability exists for snort-term clean-up? To what extent
3 {s the control room environment protected from this and
other accidenrts having potential consequences peycond tne

5 gesign basis?"

6 Wwell, that's no more than extr:polating TMI-2 to
7 TVA and looking at the condition that prevailea in the

8 containment, compoundea Oy sometning tnat aign't nappen at
9 T™MI-2, which is a seal failure, which mace tnings a lot more
10 colorful at TMI.2. .

" NCw, rememper we were talxking earlier about the
12 seismic aspect anag I'ag really like to use that as a trigger
13 to illustrate now the containment seal failures can occur.
14 If we nave a LQOCA, we have a3 large number of

S circuits, or you may pe -- and somebody may shoot me cown if
16 he wishes, that there might as many as 50 tc 100 of tnese,
17 wnich derive tieir power from orgdinary AC power systems

8 protected oy ordinary patteries, not seismically or

9 otherwise qualified.

20 These feed into the containmet through circuits

21 ang they go through electrical penetrations. Those

2 penetraticns may or may not bDe the weakest current-carrying
L systems in the whole particular circuit.

24 when you nave a LCCA, since tnose systems are not

25 gesignea for survival insice the containment, they presumably
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'will all simulatanecusly, or near simultaneously, go to a

2 favlt moge. Therefore, all of these 50 systems within some
3 sort of interval of time, will go to a faulty conaition.

4 Tnere is no raticnale that I am presently aware of
5 that deliocerately disconnects these circuits and I think

6 that mignt be given consigeration. 350 tnhat actually this

7 connection is going to pe performed oy the overlcaa systems
8 in that circuit. This is the short circuit ang inverse time
9 systems,

10 These are not seismically qualifiea, so therefore,
" they've lost their battery capacity to execute trips. So,

2 9ne then is confronted witn the realization that these
Bcircuits may, in fact, if those penetrations are the weakest
4 current-carrying links in them, pe the precise point at

S which a burn-out will occur either through short circuit

16 overiocading at that point, or througn faulting of another

17 carrier.

18 MR, BENDER: Jesse, wnat xing of a LOCA go you

Y nave in ming that will cause 3 --

20 MR. EBERSOLE: Any wnich involves aisruption of

21 the coolant loop anc contaminates tne primary containment.
2 To some degree, something like that at TMI-2.

23 MR, BENDER: Are you envisioning that the release
24of the water will cause the failure of the penetration? Is

S that or some sort circuit conaition arising from high
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numidity?

MR. EBERSOLE: Yes. It's the fact that there are
pieces of equipment insice tne containment wnhnicnh are not
anvironmentally qualified. These, presumably, would go to a
faulty electrical mode and necessitate clearing them from
their respective supply Duses.

If that clearance is not executed, it may bDe that
tne penetration constitutes the actual fuse and it will go.
In essence, the effect of that is loss of that penetration
in a physical context ang feeding of tne effluent from that

failure right into the aux ouilaing.

MR. BENDER: well, you're inferring a hignh
overturn of --

MR, EBERSOLE: Yes. Either that, or a ground
fault.

MR. BENDER: -~ leacing to what amounts to a

melting of some cort or a weakening of tne penetration.

MR, EBERSOLE: VYes.

There are two general failures of that sort,
Mixe. It's a high fault current, in which case, if the
penetration is not cleared before gamping ana some other
part of the circuit goesn't clear dDecause it faileo first,
then it pecomes tne failed point in the circuit, and it
fails mecnanically.

Anotner system -- and I think this may ce providea
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! for here in the low fire circuits -- is a flaring ground,

2 wnich is a persistent overturn to ground, which burns a hole
3in tne penetration wnhich the overturn systems never wee.

4 ln any case, under tne seismic case, tne

S protective systems are not functional anymore, and the

6 breakers don't clear. So I have the compoundec proolem in

7 the seismic event of spacing penetration failures.

8 MR. BENDER: I'm troubled by the combination of

9 circumstances you are postulating. A LOCA, and thereafter a
10 seismic event --

n MR. EBERSOLE: No, no. Mike, tnat old thing Jjust
2 went out the wingow. We were talking earlier auvout seismic
'3 events anc agreeing thnat the rationale of the systems were
4 to protect against this by assuming at least a small

15 (inaucible).

16 All the ECCS systems are so qualifiea.

17 I am merely telling you that the penetration

B protection system failures are not qualified.

19 MR. BENDER: well, they may not oe qualifiéc

20 environmentally. I won't cgebate tnat point. But you are

21 gescrining a sequence of events that ootners me necause they
2 involve a numper of assumptions --

23 MR. EBERSOLE: They are like dominos, Mike. They
24 fall rignht in order.

25 This is a cascade. It is not a set of randcm
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! events ana I think we always have to distinguisnh petwzen

2 random events and legitimate cascades, although GE doesn't
3 g0 that.

4 MR. BENDER: 1I've watched what you can co with

5 gominos and I uncerstand the principal, all rignt.

6 MR. EBERSOLE: This is a comino.

7 MR. BENDER: The proolem is that if there are 3

8 couple of misaligneo ones, you don't get the effect.

9 MR. EBERSOLE: True, and the idea is to put one
0 geliperately misalignead in the chain so it coesn't occur.

n I'a just like to ask TVA how they stand on this
12 agspect of penetration viaoility and I hearg earlier that in
13 respect to the main coolant pump penetration that your first
4 well fixed up by having provided multiple circuit oreaker
15 capapility, if not seismically QUalifieo at least you have
@muitiple capacity to do this, I don't know whetner you have
17D0.C. trip functions which are protected or not.

18 I can't rememper -- is the question clear to the

19 parties at TVA who understand what I'm talking about?

20 MR. DILWORTH: This is George Dilworth, TVA.
2 In regard to your question, Mr. Ebersole, of the

2 leakage patn from tne penetration into the auxiliary
Bbpuilaing, I believe the annulus area petween the containment
24 3ng the sniela ouilding is uncer a negative pressure where

253ll these penetrations go tnrough, woula prevent direct
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! leakage into the auxiliary ouilaing in a post-accicent

2 situation.

3 MR, EBERSOLE: You are saying that the annulus is

4 3 scavenge system that faces the exterior of the penetration?
5 MR. DILWORTH: That's correct.

6 MR, EBERSOLE: And if you have a postulating

7 containment penetration figure at tnis point, at least it
8will simply go to atmosphere and will not pe =--

9 MR, DILWORTH: Through charcoal filiters.

10 MR. EBERSOLE: It will not pe put into the aux

" pyilding?

12 MR. DILWORTH: That's correct.
13 MR. EBERSOLE: I think that's fine.
4 If you've got that, I think this, in fact, is

5 fine. You only now have the problem of tne atmospheric
16 release problem.
7 OR. OKRENT: what is the leak size that you are

‘3pos:ulating in giving the answer to Mr. Ebersole?

19 MR. ODILWORTH: I cannoct give you the answer on
20 that,
2 DR. OKRENT: ©Because there is some leaxk size tnat

2 you cannot tolerate in that annulus.
23 MR. OILWORTH: That's true, out I gon't know that
24 it woula bDe pounceg oy the electrical penetraticns that ne's

25 speaking to.
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! OR. OKRENT: I don't know, but I'm sure your

2 answer goesn't nold for all leak sizes.

3 MR. DILWORTH: That's correct, out we can come

4 pack later witn an answer on that, Or. Okrent.

5 MR. EBERSOLE: All rignt.

8 The whole thing ls, there is a multiplicity of

7 penetrations there that, uncer the seismic circumstance are
8 going to be challenged anad may not work -- tnhat is the

9 protective system may not work, which will then lead to

0 blow-out of the penetrations. That is the problem.

n And how many of tnem must you consicer, if any?

12 Ang why don't you clear tne ncnessential loads oelioéiately,
13 wnich go into containment anc intercept tnis gominc effect
14 pefore it really occurs?

15 I see no reason wny you shouldn't clear those

8 circuits upon the currents of any event that mak:», it

17 unnecessary to continue a circuit into the containment ana
'8 just make tnhis proolem go away. Do you follow me.

19 MR. BENDER: I keep getting confused apout what

2 you're saying. I don't know whether other pecple are or not.
2 Oc you require a seismic event for all of this?

2 MR. EBERSOLE: You do, because that is the trigger
23 tnat ceactivates the electrical trip function. If you

24 gign't do that, Mike, then you wouldn't have a real problem

B otner than the fact that you woulc not, in many cases, have

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S W REPCRTERS BUILDING. WASHINGTON, D.C. 20024 1202) 584-2248



vov- 165

! redungant functions normal required by safety circuitry due
2to 279. You wouls pe riding on single track circuitry for
3 clearing these.

4 MR. DILWORTH: Mr. Epberscle, to get an

5 understanaging of what you are asking, are you saying should
6 we not consicer isolating all circuits tnat woulad not bpe

7 fully environmentally qualifiec for loss of coclant action?
4 MR. EBERSOLE: VYes, just trip tnem.

9 MR. DILWORTH: Before they get into a cegraded

0 conaition that would hnarm a penetration seal?

n MR. EBERSOLE: VYes. VYou just operaticnally

1

L8]

sicessep the proolem,

3 MR. DILWORTH: I think we coula address both of

4 these questions. You've really got two questions -- or Or.
5 gkrent has got --

16 OR. OKRENT: 1I've got another cne. I was just
7trying to make sure that we understoocd the bound on that.

'8 MR. DILWORTH: I feel sure that your question that
19 the size of that filter system is much greater than the

2 larger electrical penetration woula nave, out we can confirm
21 that.

2 MR. EBERSOLE: Couls you tell me, by any chance,
2 if you nave electrical people here, now many circuits are

24 there in wnich tne penetration constitutes the weakest

2 current-carrying link in tne entire circuit anc has the
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! shortest time constant? How many such circuits are there?

2 MR. PAGANG: To my knowledge tnere are none. I

3 think all our penetrations of capaole of withstanging the

4 maximum current ratings that coula incur insige, consicering
5 they're packed up witn breakers.

6 MR. EBERSOLE: No, no, no. If I don't pack them
7up with bracers and I nave got the conductor soiioly barred
8 together, in now many cases do I have the penetration as the
9 3ctual fuse.

10 MR. PAGANC: I can't answer that.

" MR, EBERSOLE: wWell, it would be well if you said
'2 none of tnem, out I cun't think you can.

13 MR. PAGANO: I thinkit's none, but I don't know.
4 MR. MILLS: Mr. Eberscle, we'll try to respong to
15 that in the July meeting and take it pack and nave a petter
16 response far you.

17 MR. EBERSOLE: There was one otner little thing

18 left hanging a little oit on that questicn. You saig, ana I
19 think the committee snould ce interestea, that your

2 containment purge isclation valves, you hac ascertained tney
21 would close uncer full LOCA flow pecause you nad compareg --
2 tney were tne same mocels as the valves of D.C. Cook ang
230.C. Cook has actually performea blowdown from a higher

24 pressure through these valves during their actual closing

25 function ang then your position is you've got the same
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valve , so you are performing type tests. That's the way I
nearag it. Is that correct?

MR. DILWORTH: I believe that was a question that
was put to the s.aff an' the staff answered, Jess.

MR. EBERSCGLE: Oic tne staff answer that?

MR. SCHWENCER: Yes, we dig.

MR. DILWORTH: I tnink tne staff's answer was
basea, essentially, on a3 confirmation that we naa from TVA
that these valves inceed were the same on that 2asis. As I
recall, Mr. John Zudans inagicatec we gic nave a ccuple of
confirmatory things to do with TVA to insure ourselves that
ingeed they were the same.

But on the basis that our ungerstancing is tnat
they are the same valves, I believe the record would show
that they nad no proolems witn it.

MR. EBERSOLE: VYou gia, nowever, when you aid the
D.C. Coox falure, you pumped the containment up witn nice,
clean air ang then all you had going through it was air. In
real life, if you nave a LOCA you are going to have a lot
more than air flying aroung ang s¢ you are not going to be
closing with just a stream of air, and it will be against a
mixture of steam, air, water ang any otner loocse georis that
happens to oe going that way.

S0 are you not pothered 3y tnat :eparture from the

test Dasis?
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MR, SCHWENCER: You were nere, Mr. Hajun, could
you answer that?

MR. HAJUN: Hajun from staff.

There prooably would be a cifference in the
two-pnase flow associated with steam in an actual
environment ang tne dust carried out at D. C. Cook.
However, we do not feel tnat it would interfere witn the
operation of the valve since it has the pressures we are
dealing in tne ice condenser containment are fairly low.

MR, EBERSOLE: You tnink maype tnis w~ould De more
pertinent to containment that nhas 50 pounds in it, then you
have a pigger problem?

DR. HAJUN: Yes, sir.

MR. EBERSOLE: S0 here it is the low-pressure
containment that maxkes you feel petter?

OR. HMAJUN: That's the oasis of our =-

MR. EBERSOLE: well, fine.

In that test of D. C. Cook, you hac riggec it, I
take it, so that in the interval of closure this valve
dischargeao through certain guctwork toc some point -- I gon't
know wnat. In real life, it will aischarge to certain in
closed spaces, inclucing cuctwork and possibly filters anc
in the time interval of closing, a positive pressure pulse

will occur on the gischarge out of this valve, which may or

2% may not leag to gamaging influence there.
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! In the case of TVA, if this valve is closing and

~n

you nave a real life discharge, on the discharge of the

w

valve ltself, is there any ductwork or filtration or rooms
4 or structures thne¢" can't witnstanag the modest pressures of
5 two PSI or three PSI or wha:iever it is down there, or will
6 it simply plow away what is there and you won't ming? What
7is there?

8 MR. MORGAN: Tnis is Russ Morgan, TVA.

9 There will pbe a positive pressure downstream in
10 the valves for a short period of time. we nave looked both
M at the ductwork failure -- we are not worriec acout the

12 guctwork coming apart. That part of the systems, the

13 filters themselves are not safety related. The back-up

4 pyrge capapility is a ¢ifferent part of the system.

15 And the amount of air mass that geces ocut during
6 the, I believe the five second closure time, is not

17 significant to the buildings.

18 MR. EBERSOLE: Have you satisfied yourself that

19 interval discharge, you're nappy with it?

20 MR. MORGAN: That's correct.

21 MR. EBERSOLE: Thank you.

2 I nave no further questions.

23 MR. MATHIS: Any other - ¢s:ions?

24 DR. OKRENT: 0On th-2g > otner topics?

25 MR, MATHIS: I wa:. %t3.«.cJ about that specific
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list fo- rignt now.

2 The next one, I've got tne doors open =-- the

3 topics for the next meeting.

4 OR. OKRENT: I woulad just make the comment that
5

the question that Mr. Ebersole raised with regara to

o

nonseismically qualifieg patteries, and things that mignt

~

gepend on their peing availaple, what he nas pcsed is a king

of synergistic situation where an earthquake leads you to

9 lose these patteries ang also, let's say, causes some king
10 of a3 LOCA leaging to situations in tne containment where you
11 want things to occur that need tne patteries, like certain
12 preakers wnicn gepend on that.

13 It may not be an important question faor Sequoyan;
4 they may, in fact, have a design such that tne penetration
15 is not the weak link =-- in other words, it is a lower

6 resistance pass ana other things, and so forth.

17 But it is not at all clear to me that this

18 question in general nas been lookead at for previcus plants
19 and wnether there may be situatiouns wortny of more

20 examination. I don't think the gquestion is tnat you might
21 gischarge into tnhe auxiliary cuilaing. I know he is

2 particularly concerned aoout that, but, in fact, tne

W containment is supposed to maintain its integrity unger thnis
24 situation anag, in fact, for certain analyses, you assume it

2% has maintainec its integrity.
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1 8ut there is some need, maybe for some combination
2of deterministic and prooaolistic lcok. I woula suggest not
3 really deterinistic, I tnink, and mayte not purely

4 probaplistic.

5 MR. SCHWENCER: Or. Okrent, I'm not sure that we

6 ungerstooc the text of tnhe gquestion.

7 DR. OKRENT: All rignt, let me restate it.

8 What he has suggested is that, due to an

9 earthquake, you could lose D. C. functions that are not

10 seismic classified.

n MR. SCHWENCER: All rignt.

12 Are we postulating that the earthguaxe causes 3
13 LOCA?

14 DR. OKRENT: Yes.

15 MR. SCHWENCER: That's your postulation, that the

6 earthquake causes a LOCA 3and causes the -=-

17 DR. OKRENT: A large enough LOCA to proaquce an

'8 environment inside the primary system, insice the

9 containment, which could leaa to electrical faults and

20 again, in nongqualified systems, systems that you ordinarily
21 woulad not thnink about needing, given a LOCA, out

2 nevertnheless systems that carry suostantial power.

23 MR. EBERSOLE: By tne way, that postulation is

24 glreagy intrinsic to all the designs, although it nas never

25 peen aamittea. It is in all the millions of aollars tnat we
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! have spent to seismically qualify the LOCA mitigation

2 systems.

E I realize the staff has never sceen willing to
4a3s: ~iate a LOCA with an earthquake pecause it carried with
5

it e stigma of saying if an eartnquake can camage a

6 seismically qualifieg system, then it can also go out and

7 gamage aux feea water or circ water, or any of the other

8 seismically characterized systems.

2 In a snort interval of time then in these systems,

10 you have the possioility of failures of redundant systems.

-
-

So the staff nas carefully steered clear of that
12 3nd has invoked the miraculous combination of a LOCA

13 instantaneously followed by an earthquake.

4 Ang I think reason now is prevailing and we are

15 looking at it in a aifferent light.

16 MR. SCHWENCER: Or. Okrent, pursuing your question
17 further =--
'8 DR. OKRENT: Again, wnat ne nas suggested is tnat,

9 in the event of an eartnguake, you nave reason to think you
2 might lose your nonseismic Class I DO. C. system ana you may
21 e gepending on this to be aole to operate certain circuit

2 preaxkers on large AC power systems.

23 Now, if you nave a mocerate size LOCA as 3 result
24 of tne earthguake, whicn may not be prooaolistically

S unreasonaole to assume, you will procduce an envircnment in
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! the containment for wnhich some of tnis equipment is not

2 qualified.

3 Now, ne has further suggested that there could be
43 fault as a result of this which is in the nature of a

S short circuit and that then, again -- ana this is still the
6 pessipility, we don't know, that tnis fault mignt need to

7 the loss of tne electrical penetration, oecause that's where
8 you have the overneating and you've already lost the apility
9 for the circuitbreaker to go, because you've lost the

0 pattery.

" That's why 1 saic I think you need to look at it
2propablistically. These are related events, but they agon't
13 automatically occur one on the other, okay?

4 MR. SCHWENCER: Okay. 3ay your focus is on the
15 loss of the ability of the oreakers and the eventual lost,
16 or the postulated loss, of the containment electrical

17 penetrations. Okay. Let me sure I've got the scope of the
18 question.

) DR. OKRENT: Okay, but I gon't want you to

WM postulate these all to happen automatically. I don't want
21 you to postulate they are all completely indepencent if you
2 want to look at this. I think of some things -- I woulan't
2give it tnhe nighest priority that you have, put something
24 that someoody should think aoout.

25 MR. SCHWENCER: Okay. I'ag just make one cocmment.
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11 know in general that tne staff looks at contazinment
2penetrations. I oelieve IEEE-37(3) is the reguirement for
331l the current design plants. They must be designed to

4 take short circuits ana I recall some of the analysis that

5 has been done over tne past two or three years that the
8staff satisfies itself that there are at least two levels of
7 protection, so the guestion really narrows down, do we

8 pelieve tnhat we would lose all levels of protection, and

9 then look at the capability of the penetrations oceyond that.
10 MR. EBERSOLE: 0Does trat IEEE require that that

1 protection pe carriead out oy seismically competent OC power
12 supplies?

13 MR. SCHWENCER: It coesn't speak to that, Mr.

4 Ebersole. . what it speaks to is it must take whatever the

15 gesign short circuit capapility of that circuit is.

16 MR. EBERSOLE: Maype TVA coula say something about
17 that.
8 Does that particular criteria require competent

19 seismic trip circuits?

20 MR. SCHWENCER: I con't think it does.

21 MR. EBERSOLE: I con't tnink it goces.

2 So in essence that's tne focus.

px} MR. RAY: 1I'c like to come back to Or. Okrent's

24 syggestion, or reminger, that you examine the possioility of

25 losing the OC source in 3 plant gue to a seismic event.
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1 Yocu have in a plant safeguara systems which must
2pe qualifiec seismically and yet every one of them depends
3on a OC source of energy. Either tney close a oreaker to

4 actuate it or they open the preaker to turn systems off in
5the event of a seismic event.

8 Really, you're kigging yourselves. Those systems
7are not seismically qualified if tne OC source to them is
8not seismically qualifieg, and it's that simple.

9 You don't have to postulate a LOCA or any of these
0 other things.

" MR. DUNNING: I'm Tom Dunning from the NRC staff.
12 The subject tnat you've been addressing nere on
3 the protection of circuits for the category which you woulgd
4 s3y are non-1E circuits feeding into tne containment
Spenetrations wnere you'd be worriea apout damage cn the

16 other end anc causing an overloac condition -- there is 3
i7 regulatory guide that does address the over-current
8protection.

9 It goes not require that the circuits neeg to pe
20 seismic as far as the protection goes.

21 However, for a majority of tne circuits, the

2 preakers tnat are usea are the same type of oreakers that
L they use in safety-related systems. Generally you will fing
24 that there is a switcn gear at a plant which is all one

2 makz, so tnerefore wnether one classifies one section as
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| safety-related and another one as not, it's pretty much the
2 same system.

3 MR. EBERSOLE: I couleon't --

4 MR. DUNNING: Probaoly the area where you get into
S some concern is something like reactor cooling pump,
6certainly at large electrical loads, ana when you get into
7 large, electrical loads you get intoc the categories wnhere

8 you are not using tnermal overloaa devices of the wal'-type
9 circuitbreaker whicn gon't require any external power

10 source, you are getting intc where you do get into schemes
1 that are relying on DOC power.

12 If, in old plants, you have a two-pattery system,
13 those batteries that are usea for engineering safeguards are
4 seismically qualifiea. Probaoly the same patteries would
15 work the breakers that woula find this function, so

16 innerently in a real ola plant cesign, since it only starts
17 gut with two batteries, they are seismically qualifiec ang
8 you've got a seismically gualified battery source.

19 Also, I don't tnhnink the impression snould be left
2 that any of the engineering safeguards cperate from 3

21 nonseismic category, one battery source. That is certainly
2 not the case.

23 It is only 3 gquestion with new pattery systems

2 wnere you might be splitting up the batteries, would a

Bsystem now use perhaps 3 oattery source that is a nonseismic
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! source for a DOC power source to trip something like the
2 reactor pump Dreaxkers where those gual oreakers do give you
3 this overcurrent protection.
4 I think that is one kind of an aspect that can pe
5 lookea at and it is probably one of the areas that might bpe
6 of the greatest concern with this type of a subject.
7 As I said, circuitbreakers on thermal overload
8 type devices are generally all the same type of devices tnat
9 are used typically throughout the plant and there is
0 prooably a great cdeal of similarity as far as their seismic
11 capaoilities goes, from those that are useg for Class IE
12 systems versus tnose that are not used for systems tnat
B might not be classifiead as iEA.
14 MR. EBERSCOLE: I couldn't agree with you more.
5 you're talking about mode breakers that have internal
6 circuit carrying features insige, ana they really don't
17 gepend on external tripping supply. They look just like the
8 gnes that have been gualified. In fact, they're the same
9 greakers.
20 On the otner nang, those that rave the circuit
21 that winds around througnh, say, & turbine naul ang
2 eventually terminates ang a battery tnat stanas up on the
2 s35ige of the tracks that is not seismically qualifieg may
24 well pe -- the first event in an earthquake event is tnat

25 the battery turns over.
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1 Now, when 3 battery turns over, you really don't

2 kncw what is going to happen. The circuit may remain

3 energizea and the pump keeps on going, or it may trip and

4 you just got a tremendous possibility in front of you as to
S wnat may happen.

5 If the seismic event nas, in fact, peen sufficient
7not only to overturn the battery but to say, break the

8 congenser neck, one of the things that could happen is that
9 you have a continuous river of water coming into the plant
10 and you can't turn it off, because you dgon't nave any

11 competent circuitry to go do it.

12 You'll have to Eaxe a shotgun to turn it off.

13 And so the wnhole picture ocecomes very complicated
'4 when you use the nonseismically qualifiea OC scurce.

15 I certainly agree that the olager plants which have
163ll the horrio.2 proolems associated with just nhaving two

17 batteries do have the one good feature tnat the two they

18 have are very good. However, that is compounced dy tne fact
19 that those circuits whicn they serve whicn are non-IE, they
20 meanc.r out in nonseismically qualifieg areas of the plant,
21 all over the case, ang in a seismically event they are

2 simuicanegusly challengeg to clear a great many Dreakers

23 because tne circuits nave gone into faultea moages.

24 Therefore, they beccme -- 3lthough I guess Dave Henauer

2% wouldn't agree -- they become parts of interchangec systems
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13Na poth pattery banks are cnallengea by multiple failures

N

if they are circuit terminals and tney must clear in order

3 to survive.

4 MR. MATHIS: That's a generic issue anc I don't

5 think we should take any more Sequoyah time on it.

6 MR. EBERSOLE: It's not Sequoyah's problem.

7 Sequoyah is a heck of 3 lot petter off.

8 MR. MATHIS: Let's go to the next topic, ang that
9is items to be discussed at the next meeting.

10 We've got tne TMI issues that were scheguled to be
11 prought up at that time. In cther words, the Lessons

12 Learned ang that sort of thing as it applies to Sequoyan.

‘3 Whatever other items you feel from today's diSCU;SionS you
4 want to hear rore about that you nave specific questicns on,
15 whatever.

16 OR. MARK: I think a numper of tnings nave peen

17 icentifiea in tnhe course of the discussion. We can probaoly
'8 assume that those snhculd be adjoined, such as the nozzls

19 cracking, informat ‘on on it would be a point.

20 OR. OKRENT: I think next time I'd like to near

21 wnat the applicant and the staff -- what the status is on

2 tneir studies of nycrogen control anag vented filteregs

L containment. The Committee, you may recall, recommenced a
24 general waiver of NTOL's initiateg stucies on tnis as well

25 as other plants.
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1 e also recommended that the staff not keep the

2 IREP program completely within its own pocket put that eacn
3 reactor initiate some practical but expeagiticus ways what
41'll call reliability-probapoility type analyses anag 1'd De
5 interesteag to hear next time whetner TVA is coing scmething
6 of that sort ang, if so, what.

7 One other point --

8 MR. BENDER: Dave, do you mean tnat to app.y to

9 Sequoyah, or are you thinking in terms of the broager --

10 DR. OKRENT: If they can do it as some industry

11 group that is all right with me, but I woulc like to hear
12 whetner they have done anythiny, or plan to do anything,

13 along these lines.

14 OCR. SHZWMON: While you're interrupted, thne

15 Committee dig write a letter urging the research pecple tc
6 take up the cesign opticns for vented filtered containment.
17 I coulan't ungerstana or rememger just what it was you said
18 apout our requiring every NTOL to a0 a gesign, go a stuagy,
19 just wnat your memory cf what we said we wanted them to do
20 tnere?

21 DR. OKRENT: well, if somebcgy can fing 3 letter,
2if you want, on the final report of the Lessons Learned task
23 force, prooacly. The Committee recommencdeg fnat each

24 reactor operator do a stugy 2ither py itself or as a member

%50f a group of possiole designs ang the pros ang cons.
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' One cther topic that --

2 OR. SHEWMON: 3ut you don't foresee that as a

3 1limit on when we ~an give Sequoyah a license?

4 OR. OKRENT: Exactly. VYou're perfectly rignht.

5 I don't think the Committee, in fact, in its

6 letter it said it did not consider tnis something that

7 ne2ded to be done before the peginning of the operation or
8 so fortn. I think we are guite careful and it is the same,
9 obviously, on an IREFP program.

10 Jdne otner thing I'm a little curious about, it's
" peen a long time since we locked at the flood situation on
12 Sequoyan ang what steps tney tnought tney would take in tne
13 event of a flooa.

14 If 1 remempber cack to the construction permit

16 stage, there was a disagreement cetween Sequoyah and the
16staff as to wnat level ine plant should pce adesignea for.

17 Sequoyah argued that they could take certain steps in the
18 event of 3 flooa as doig as tne staff was saying. I tnink,
19 in fact, the Committee sort of agreed with Sequoyanh, it is
20 my recollection.

21 Is there a statement of what tney need to go and
2 how they need to do it?

px) MR. EBERSOLE: There is one in nhere relative to
24 the matter of how they are going to cope with the release of

25 combustiole oils and fluigs.
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1 OR. OKRENT: well, if it's practical, just a

2 three-minute summary of wnat would ce involveg and, in otnher
3 words, are there any after-effects on the plant and so forth
4 ang next time, I think -- I have to assume, we will give

5 them time to o2repare for it. 1It's something not too hard

6 for them to do, oecause it was supposedly something that was

7 going to De worked out and oy now, it must pe worked out --

8 right?
9 They're all nodding tneir neads yes.
10 OR. MARK: I tnink it's possible that the main

11 effect of the flooa they are prepared to handle at the

12 plant, there would be no workers nouses left anywhere,

13 Nncoody to come tOo work.

14 OR. OKRENT: 1In other words, for example, I am

1§ interested, you know, in adaition to what happens to the

16 power when the crest was there, is there any prooclem in

17 recovering over days and weexks and so fortn and maintaining

18 shutgown.

a

19 I think tney've got that worked out. I'd Jjust
20 like to hear adbout .t priefly.
21 MR. MATHIS: Another tning that I thnink we touched

20n earlier that is certainly important for our next meeting,
23ang tnat is a giscussion ana some king of a decision as to
24 whetner we are talking about one units or two units.

25 OR. MARK: Or the change as tc oroadening tne

ALDERSON REPORTING COMPANY, INC,
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was also then, of course, comments which will pe obvious on

the then-known status of the low-power tests.

MR. MATHIS: wWell, we can come back ang gefine
this later on.

Does anyody nave any other ideas?

OR. SHEWM4ON: I would like to make a specific

request to the staf®, if I could, for me to get a copy of

this report on the nczzle-cracking that TVA sent in in

February or March and alsc a copy of the Westingnouse Report

whicn explains what they think the origin uf this cracking

is ang their study of it.

Is that -- okay. Thank you.

OR. MARK: I think, if there is notning further, I

woula like to thank the representa ives of the applicant ana

staff for pulling this together. we'll near more of it
again.

If there is nothing else on Sequoyan, we nad

petter adjourn for lunch and reconvene in one nour from now.

(Whereupon, at 1:35 p.m. the meeting recessed

reconvene at 2:30 p.m. this same gcay.)
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DR. MARKS: The meeting will resume.

I'm asked to remind everyone to be sure to use the
microphone =-- at least, if he hopes to '.ave any remarks he makes
preserved for posterity; otherwir . they will be ignored.

We will go on with the program as it's laid out. And |
the first report from the staff is the recent event at Davis-
Besse, which we'll get an account.of from Nat Villalva.

(Pause)

MR, VILLALVA: Can you hear me all right?

)

My name is Villalva, and I'm with Inspection and En-
forcement, Technical Programs. 1I'm going to discuss the recent
event where a loss of decay heat removal capability at Davis-
Besse. I have a set of slides, which I think you all have ;
copies of material contained therein,

If I may, I'll go to the second slide and use that

while I talk to some of the items contained in what'

w
e
s |
-
O
o
L8}

first sheet. You can be referring to the condition of the plant
prior to the event

The event was, the plant was in the refueling mocde; it
was not in complete refueling mode in that the head was not
removed, although the bolts were detensioned. The reactor cocolant

system level was slightly below the flange head. The temperature

at the particular time was about 90 degrees Farrenheit == ulti-

.u.

on the heat rise due to the loss of

£

mately it rocse to 170, base

decay heat removal capability. The manway cover on the top of

ALDERSON REPORTING COMPANY, INC.
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the steam generator was removed =-- and that would be up in this
particular locaticn, it's the upper manway. And the decay heat
at that particular time was being removed by decay heat removal

system number two. Number one was down for maintenance.

As is quite common during the times of either refueling!

shutdowns or during the cold shutdown mode, there are many
systems taken out of service. At this particular time, the sys-
tems that were, indeed, out of service incluaded the socurce range
channel number two. And some of the systems were out of service
for maintenance activities, while others were there to preclude
their inadvertent operation =-- there were some systems that you

T

would not want to accidentally come on vhile the system was in
the refueling mode. And the high pressure injection system, for
example, was out of service because you did not have the need
for said system and you didn't want it to accidentally come on.
Likewise there would be no need for containment spray; that was

-

deactivated. And for maintenance purposes, decay heat loop

removal number one was down., Now, the station battery number one,

which consists of, actually, 2 250-volt batterv with a plus-125
and a minus~125 system, was down for test purposes. The =-- that
is a very, very big contributor to this event, as I'll discuss
later -- the emergency diesel generator number one likewise was
down; that had no effect on the event. 4.l16 Kv essential switch=

gear number bus Cl was down. And as I will show in the single-

ine diagrams later, 13.3 Kv switchgear bus A was energized but

P

ALDERSON REPORTING COMPANY. INC.
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all the breakers emanating from that bus were open, so it was not
feeding 1ts loads at all.

MR. EBERSOLE: Could you comment on how many hours you
were away from shutdown from full power and what would have been
the minimum time within which you could have gotten the volt
heads off in case you were in a hurry?

MR. VILLALVA: 1In this particular case, the plant had
been in a refueling mode for many weeks; I believe it might have
been as much as a menth,

Do we have anyone from Davis-Besse here?

MR, JORDAN: This is Jordan. I think it is four weeks.

MR, VILLALVA: Four weeks.

MR. EBERSOLE: 1Is it fair to say that this accident

culd have happened within ten, twelve hours after full power

S

31
e

3
*J

{

MR. VILLALVA: DNo, sir, because before you can get intoc

this mode you shall be in a cold shutdewn condition for 72 hours.
MR. EBERSCLE: So it takes 72 plus scmething?
MR. VILLALVA: Plus something, right. And then,

furthermore, plus something, they would not have gotten in this
mcde until guite a bit later, because, as I indicated previously,

they also removed the manway on the ==

MR. EBERSCLE: Al

[

right. So it could have been, then,
maybe three or =-

MR. VILLALVA: A hundred hours, ¢r something like that,

ALDERSON REPORTING COMPANY, INC.
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MR. EBERSOLE: It may have been, could have been a
hundred hours, in which case it might have been a little more
complex.

MR, VILLALVA: It could have been a little more =-- the
consequences, instead to rising to that in the time that they
recovered it, could have been a little higher or higher, ves.

MR. EBERSOLE: (UNINTELLIGIBLE)?

MR. VILLAVA: I won't talk to that,

(Laughter)

MR. EBERSOLE: Okay.

MR. JORDAN: This is Jordan. Can I make a correction?

That was 13 days, was the duration of the outage, up to the point|

of this particular occurrence.
DR. LAWRCSKI: Any estimate of how much longer the
decay heat (WORDS UNINTELLIGIBLE) would have been unavailable?
MR. VILLALVA: They were doing some maintenance, as I
understand it, on one of the valves in that loop. It is not
clear at this time to me how long that would have been. But it

== conceivably, they could have got == they did get it back in

the line later on in the sequence but as part of their corrective |

And as we pointed out, we perceive the major con=-

tributors to the event were, indeed, the extensive maintenance

and/or testing activities that are conducted when you' s
relatively forgiving mode for the plant, but, neverth. 84, they

ALDERSON REPORTING COMPANY. INC.
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do perhaps conduct too many activities at that particular time.

I will talk to the inadequate procedures and/or admin-
istrative controls later, as related to the event.

And to a lesser degree, this becomes a standoff. They
have a two-out-of=-four SFAS logic. In some views, that is con-
sidered to be the ultimate in that that will make sure that it
will actuate for all events., It will perhaps actuate for events
that might not require their action. Whereas the other alterna-
tive might be a one-out-of-two taken twice. Had they have used
that system, they might not have gotten into the situation that

they were ultimately in.

LA

As a vesult of the event, IE has taken several actions

to preclude it., One, they issued an infeormation notice describing

the events, which you have all received; and it was merely to
alert licensees of the potential for losing decay heat removal
capability while either in the cold shutdown or refueling mode.
AsS a quick follow-up to that, we issued Information Bulletin No.
licensees to take specific

80-12 the following day, regquirin

el
Q0

iction which would tend to preclude repetition of this event.

e

r

Just for illust

3]

aciwv

1]

purposes, the steam generatcor.
As we indicated before, the level in the RCS was slightly below
the head flange, which would alsoc bring it down into the lower
level of this (WORDS UNINTELLIGIBLE). The upper manway cover 1is

at the top of the one-screw steam generator. The reason for the

system Deing down so low, that was a reason, even though we caucht

ALDERSON REPORTING COMPANY, INC.
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it in a refueling mode, the refueling cavity was not filled,
because the water would in that case be at a higher elevation,
and at this particular time they were conducting some eddy-
current tests on the tubes in the steam generator.

With respect to the extensive maintenance that was

going on, I'd like to use this very simplified diagram to

illustrate that they were, indeed, operating on essentially a
shoestring. lamely, this feeder, this particular line from the
13.8 Kv system 3, was feeding all the plant auxiliaries. The
counterpart, or its redundant 13.8 Kv bus A, was, indeed, ener- f
gized, but, as we stated, all the breakers were open. And the

reason for showing some of these other systems is to show that

they do have capahility for a lot of intertie but all of this
capability for intertie is, indeed, lost if they are only pro-
viding power frcm cne source.

In brief, the net result is that they later in the

event, the precipitating event was, indeed, what appeared to be

r

at first a ground on this circuit which tripped this breaker. I

[

has become more apparent .hat it was scme maintenance activity,

-
-

somebody knocked the relay, or hit it, while doing scme mainte=-
nance work, such that it tripped the breaker.
Irrespective of the cause, they did lose the only

source ¢f power down to instrumentation channels YAR and YBR,

199

channels A and B, These, in turn, do not get us in trouble vet,
b

but lead to it to this degree. We indicated earlier this is

ALDERSON REPORTING COMPANY, INC.
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actually the alignment of this particular battery, the one that
I said was being tested; this represents battervy number one, con-:
sisting of a 125=-volt plus side and a 125-volt minus side of the
battery. The breakers emanating, again, from this battery were
all open. They were conducting some load tests on it. They were
testing to see == I think they were conducting some tests on the
batteries themselves. Such that instead of feeding in through
the inverter to channel one and through channel three, through
the batteries, they were providing power from distribution

panels YAR, YAR, and also from YAR through the two important
channels, such that when they trippved that breaker, YHBBF 2, they

lost pcwer to these two channels.
This channel, in conjunction with this, initiated the
two=-out-of=-four SFAS logic. A loss of power to that would be

the egquivalent of an actuation or a positive step in that direc-

it

-

tion. And it actually caused actuation of the counterparts at
channels two and four, which were, indeed, the ocnes that were
controlling the operating system.

In brief, the five channels of == I mean, the five
safety features actuation systems that were actuated were level
one, which would be the equivalent to high radiation; level two,
that would say we have need for high-pressure safety injection;
level number three would say that we need low-pressure safety

injection

n

ystem; level number four, which would say we need

containment spray; and then £inally level number five, that

ALDERSON REPORTING COMPANY. INC.
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would indicate that we have a low level in the borated water
storage tank, which would say let's go into a recirculation mode.
That is finally the one that got us into the problem here, |

I might add, as we pointed out previously at this point,
that we had by-passed high-pressure safety injection number one, |
because it wasn't needed; we also had by-passed =-- by by-passing
they literally racked out the breakers that would operate those f
systems, they did the same thing for containment spray. And they
couldn't do that for low-pressure safety injection, of course,
cecause the decay heat removal pumps are the same cnes that are
used for that purpose. So that particular loop was still in
operation.

As I alluded to earlier, I said administrative pro-
cedures and/or controls were inadequate. If they had've by-
passed the resert mode of operation, pulled out the breaker to
get you in that particular system, as they had previously done ==

or as they had usually dcne in all cases for high-pressure safety'

17

-

njection and for containment spray, they would have never gotten
into this particular situation. 8o that was one place where the
procedures were inadequate.

Likewise, it's very apparent had they not been doing
maintenance con both of these -~ or testing both c¢f these batteries

simultaneocusly, say, if they'd've just had this battery

[N
=

opera=-

tion, they could have well lost this battery, and not losing

this, they'd've only lost one out of the four.

ALDERSON REPORTING COMPANY, INC.
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So, again, it's that whole shocestring effert that was
the major contributor to tnis event.

MR. RAY: Did you say they lost two out of four and
that was all was necessary?

MR. VILLALVA: Yes, sir.

MR, RAY: Because they still had battery channel D.

MR, VILLALVA: Yes. The point is that on this to actu-

ate SFAS level it needs two cf the four signals to actuate. That |

is the logic. And these are the two channels that were actuated.

There are other plants that would take a one~of-two
taken twice daily, it would take one from this and one from the
counterpart.

Yes?

DR. SIESS: Could the high-pressure injection system
have been operable, could i4 have been used to cocol the core
part of the seven hours?

You made guite a point that it was locked out.

MR. VILLALVA: I made a point that it was locked out
because there was never any perceived need for it in the mode
in which you were operating the plant.

DR. SIESS: I know that. But I'm saying for the inci-
dent that occurred, what is the significance of the HP injection
being locked ocut? If it had not been locked out would it have
been usable?

MR, VILLALVA: %Well, if it had been == if it had not

ALDERSON REPORTING COMPANY. INC.
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R

been locked out, it would have gone through the same throes that

the low-pressure safety injection

have become ai

a dry sump, eventually.

DR.

fact

MR.

the factor.

fact that some systems that were not needed were,

pump was in, namely, it would

rbound, because it would have been sucking air from

It would also get its boost from the ==

SIESS: So there's no real significance to the

that it was not operable?

VILLALVA: No, sir, not as a contributing event to

I was jus+t using that as an illustration of tie

indeed, locked

out. And I indicated two systems that were not needed were =-
DR, SIESS: It was, indeed, not needed?
MR. VILLALVA: Yes.
DR. SIESS: So that was appropriate?
MR, VILLALVA: Yes, sir.
DR. SIESS: 3But the other things you menticned that
were out of service for maintenance, that was not appropriate,

MR.
operation,

right in here,

they might,

VILLALVA: Yes.

S

-
9]

SS: The other decay neat removal.
VILLALVA: That
in the manner in

they might have knocked both of

them both airbound.

DR.

to == I understand that if something

SIESS: Well, now, is it == how long would it take

is out of operaticn, out of

AILDERSON REPORTING COMPANY, INC.
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service for maintenance or repair, it might take guite a kit of
time to put it back in service.
something out by removing the breakers, it shouldn't take seven
hours to put it back. So they could have put the HPI back in in
a matter of minutes.

MR, VILLALVA: Yes, sir.

DR. SIESS: Am I right?
MR, VILLALVA: Yes, sir.
. DR, SIESS: 1If it would have, indeed, been useful.
MR. VILLALVA: Yes.
DR. SIESS: By that time they knew that they couldn't

get the pumps action.

VILLALVA: Well, if you recognize that the HPI

would have been at -- indeed, I'm speculating right now, to this

point, there's absolutely no pressure on the system, whether you
be in the run out condition for those particular pumps or not, I
don't know.

(BRIEF PORTION INAUDIBLE)

MR, RAY: Did it actually take them seven hours to

come back, get cooling?

MR. VILLALV™.: The actual sequence of complete
restoring =-
DR. SIESS: I'm sorry, two-and-a-~half hours thev hzd

decay heat flow established. I'm sorry.

-

MR, VILLALVA: That was decay heat flow established, at

ALDERSON REPORTING COMPANY. INC.
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that particular time they did not have the decay heat removal

heat exchanger in operation, they got it back i

DR. SIESS:
MP.., VILLALVA: Yes.
recovered, if you remember,

power systems
things of that nature.

MR. EBERSOLE:

"

erfor

O
4

think any of them are. AaAnd I

there any monitoring systems

TELLIGIBLE) to

prevent permanent

.

situaticn should occur?

=
on
O
o
ot

MR. VILLALVA:

asking is there protection

Well,

don't

you're =-

pumps against a runout condition?

that,

designed to hold to a NPSH failure for any

oY protectors

-s

at a later

at full runout condition for any period of time?

Complete recovery was in .even hours?

that had been taken out previously for tests and

elated, as to how these pumps are designed to perform or not

length of time.

-
-

hat

time.

that power completely

that was putting back in some of the

I don't

think any of them, certainly,

(WORDS UNIN=-

damage to these pumps if this

know what's

=n3

this is

for the high-~head

Jordan == you're

-
=

MR.

“1.\.

VILLALVA:

EBERSOLE:

full runocut conditions,

or against cavitation on

down before they ruin

Any pumps,

Any

if they're not supposed Lo operate there,

ounps.

think,

a

-
-

tety

injection

side, so that they'll shu

ALDERSON REPORTING COMPANY, INC.
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MR. JORDAN: No.

MR. EBERSOLE: 8o, then, it's essential --

MP. JORDAN: Not to my knowledge.

MR. EBERSOLE: == that we stop both these processes
quickly, before damage ensues, right?

MR. JORDAN: Yes.

MR. VILLALVA: Yes.

MR. EBERSOLE: Thank you.

MR. VILLALVA: Well, I don't know whether they would be

excess power in the situation that would cause them to trip.

Let me go through scme of the sequence of events that
occurred.

This is the line-up of the decay heat removal system
just prior to lesing of the instrumentation power, and to give
you scme kind of a line diagram of what occurred.

Originally, we were running through a decay heat

removal mode, through these two valves taking suction into the

decay heat removal pump and back into the reactor coolant system.

At the time that we actuated all five SFAS levels, act.ons one,
two, three, and four, as I identified here, all occurred simul=-
taneously. Action number one occurred due to the high-pressure
injection signal and low-pressure safety injection signal being
received, telling the system to isolate; so ycu try to isolate

containment, you block these valves, closing suction in from

~

this line. Ac%ion number two was also low-pressure safecty

ALDERSON REPORTING COMPANY, INC.
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JO=14 }z injection was set, this opened this valve and takes suction from
‘ 2 : the Sorated water storage tank, so you're pumping water in
3 j through the borated water storage tank for a particular length
4 : of time. Action number three, of course, comes in from the SFAS

|

5 1 level number five that said, hey, our boratzd water storage ta.k
i
i

6 ' level is low, let's block flow through that system, and simul-
¢ 7 i taneously let's open == let's close this valve and open this. |
s a‘i Eventually we closed this valve, losing all water flow into the
K 9 pump, and finally cpened this valve which, in turn, starts sucking
10 ? air.

1R Time sequence of the events is approximately as follows.

13

!

12 ! This is crude. Your first normal decay heat removal pumps which
|
| were isoclated, they'd close very, very rapidly. Secondly == in
|

14 approxXimately 20 seconds == in about 30 seconds the valve that
15 was to provide water from the borated water storage tank opened.
16 | Meanwhile the other one, that's blocking water flow from the

-
17 | borated storage tank, that was opened to begin with, starts

- :

o 18 | closing; and that closes in about 30 seconds. Such that at this

19 particular time you have lost all sources of water. And mean-

U0 TIH STREET, SW. | KEPORTERS BUILDING, WASHINGTON, DO 20024 (202) 554 2345

20 | while, at zero time also, your sump pump == vour valve at the

2! | sump starts opening. And from here on in you're trving to take

22 suction from a dry sump.

23 MR. EBERSCLE: Are these purmps egquipped with water-
. 24 lubricated seals, such that just a brief interval of time will

25 burn ocut the seals?

ALDERSON REPCRTING COMPANY, INC.
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MR. VILLALVA: I don't know what the particulars are

on the pumps.

|

MR. EBERSOLE: Sometimes their journals are lubricated -k

MR. VILLALVA: I don't know.

MR, EBERSOLE: == with water.

MR, VILLALVA: I don't know if they're hydrodynamic

bearings or what kind of journals they have on them.

“a

MR, EBERSOLE: It might be a factor to cecnsider.

MR. VILLALVA: But the event, when these pumps did go

through, there was water coming out ¢f some of the Tigon (pho~

netic) tubing that

they were using as manometer, and sc they

promptly stopped them. Also, it was probably =~ I understand it

was even coming out of the manway up on top. I can't perceive it |

getting that high, but I have indications that it did flow from

there.

To recap’

the following. We

, some of the acticns which we have taken are

indicated that we notified all licensees of

the event by the information notice. That was followed by the

bulletin, which asked them to review in great detail the Davis~-

Besse event and any similar event that might have occurred at

their particular plant, to have a better understanding of the

configurational problems that they could get into, also to review

their hardware capability, including, oh, what kinds of diversi-

ties or other alternative methods that they might possibly employ

to prevent loss of

DHR capability while either in a cold shutdown

ALDERSON REPORTING COMPANY, INC.
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or refueliny mode. They should analyze their procedures, and
also with respect to guarding against the loss ¢of redundancy or
diversity possible responding to loss of decay heat removal
during times when activities that could degrade the DHR capa-
bility are being conducted, in other words, when they're in the
refueling mode or when there is an extensive amount of mainte-
nance, are they really looking at all the associated circuits,
what's the effect of some contrel circuit or on some power cire-
cuit on this particular systen.

Finally, to implement at this particular time, as sccn
4s practicable, administrative controls to assure that redundant
or diverse DHR methods are available during all modes of cpera-
tion. That's very desirable, but whether we can actually get
any more than assurance I don't know. To determine =~- be sure
that means ol decav heat removal are available or that we might
have means for restoring decay heat remcval capability on a very,
very expedited basis whenever they're in those particular condi=-
tions.

DR. MARKS: Chet, you had a question?

3

[

DR, SIESS: 1I've got a couple of guestions. One

-

in the licensee event report from, the licensee event report from
Davis-Besse, there's a note, under "corrective action," that
warning signs will be placed in the high-veoltage switchgear rooms
to warn personnel in the area the cabinets are sensitive %o

mechanical vibrations. Was scmething happened in there that

ALDERSON REPORTING COMPANY. INC.



JO=17

SO0 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D C. 20024 (202) 554 2345

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24

25

L R

St A

cee e 2000

contributed to this?

MR. VILLALVA: Yes. That ==

DR. SIESS: That's guestion one, Question two: Is it
seismically qualified equipment?

As 1f I neecded the ==

MR. VILLALVA: I'll answer the first. I won't touch
the second,

There has been some speculation that, indeed == and I ==
I was == I shudder to think that that's what caused it == that
if they could juggle or jostle that big cabinet that would be !
housing the relay for that particular -~ it's a heavy-duty piece
cof equipment, 13.8 switchgear is, indeed, very heavy switchgear
equipment, and if its cabinet was that sensitive to being jcstledi
tc get the relay tc operate, I ==-

DR, SIESS: Okay.

MR. VILLALVA: == I shudder.

MR. RAY: Was there electrical maintenance going on
with it?

MP. VILLALVA: There were a lot of things going on.
They were testing the transfer scheme tc power to that alternate
bus to the bus that was out of service, I think, in addition.

MR. PAY: Well, the simple act of slamming a door, if
they had cpening relays were mounted on the panel door, if they
opened that and the person was going in the wrong door and they

said, "No, I don't belong here," and slammed it shut, that would

ALDERSON REPORTING COMPANY, INC.
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operate those relays.

MR. VILLALVA: Yes., Let me suggest that if I were
using any 13.8 Kv relay I would not mount same on a door.

MR. RAY: Well, it's down at =-

MR. VILLALVA: Yes, I know.

DR, SIESS: I have another guestion. The temperature

was 140 degrees at the beginning and, as near as I can tell,

-
~4
O

degrees when ==

MR. VILLALVA: Ninety, I believe, at the beginning.

DR. SIESS: Okay, I'll take your word for it. Supposej
this had occurred after the mir wmum shutdown time of 72 hours,

-
-

e

same time w

.

.

out decay heat removal. Has the staff made any

estimate, or the applicant made any estimate, of what tempera-

ture would have been reached?
MR. JORDAN: This is Jordan. Yeah, you would have had!

boil

,.
o
Q
X
o
@
' -
$
(17}
<
®

DR. SIESS: Any other consequences? I mean, would

[
=3

Do1ling ==
MR. JORDAN: As long as you can resupply water ==
DR. SIESS: Water, |
MR. JORDAN: == then boiling would be a heat removal
mode which wouldn't damage fuel, as I understand i=.
DR. SIESS: At what point could they resupply water

here, at the 1630 hours? Decay heat =-- decay heat flow was re-

established at 1630. Now, you said they didn't have ccoling,

ALDERSON REPORTING COMPANY, INC.
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but if you're just going to boil, put water in there ==
DR. OKRENT: 1If you're going to boil you have to have

new water.

DR. SIESS: Well, that's what I said. B8ut flow was re=-|

i

established at 1630; that was two hours and a half into the incie=

dent.

MR. VILLALVA: All that merely did is probably got rid |

of that stagnant water, to the degree that it was stagnant,
because you could not get natural circulation through an open
loop.

DR. SIESS: ©No, I'm not talking abcut that.

MR. VILLALVA: I understand.

DR. SIESS: You said boiling, s¢o if you could have

gotten water back in at two-and-a-half hours, even if it were

boiling at two=and-a-half hours, you could, at least, maintain a

steady state.

MR. VILLALVA: VYes.

PR, SIESS: Let me ask one other guestion. It's not
clear to me from the descripticn, any of them, or what I've
heard, just how many faults there were %o contribute, you know,
tc get us into this situaticn, like an event tree or fault tree,
I guess, because this, things are mixed up in here. I got the
feeling there were three cor four and none of them =~ let's say,
some of them, I guess, relatively improbable and some highly

probaple., Has anybody worked that out?

ALDERSON REPORTING COMPANY, INC.
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MR, VILLALVA: I didn't go through a fault == I per-
sonally did not ==

DR, SIESS: Because this, this thing won't happen
again, but I think it's an excellent example of how three or
four, or maybe even five, seemingly innocuous things, by them-
selves, can build you up to something that is potentially
serious,

MR. EBERSOLE: Well, this thing can happen again. You
can have inadvertent closure of these valves =-

DR. SIESS: Well, this parti-ular thing won't havpen
again if people read the == no, that's what I'm talking about,
but you could have other four things happen. And if it doesn't
do any more than impress people that you've got to look down
these multiple little failure things, including the non—seismical;
ly qualified thing that you can bump.

SPEAKER: Is the 13.8 non-seismically gqualified, that
switchgear?

MR. VILLALVA: I do not believe it would be. Aand I'll

say this: because it's not part of the engineered safety feature
system. They start getting in at the 4.16 Kv stuff, where you
had ycur diesel generators connected to. And there are =--

DR. SIESS: But the failure ¢f a non-seismically

qualified system =-- the decay heat removal system is not seismic=-

"

al.y qualified.

MR. VILLALVA: The decay heat removal systam is

ALDERSON REPCRTING .OMFANY, INC. !
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seismically qualified.

DR. SIESS: Well, 1I'd have to call what happened a
failure of the decay heat removal system,

MR, VILLALVA: Okay.

DR. SIESS: That is, it was unable to remove heat.

W
'4
wl
7
ir
-J

MR. VILLALVA: Let me back off on that.

DR. SIESS: And so the failure of a non=seismically
qualified system caused the failure of a seismically gqualified
cne.,

MF VILLALVA: In that particular mode and that
particular configuration, recognizing that had that power to the
decay heat removal system been lost, it would be no different ;
than, say, they had lost the == lost off-gite power, in which
case, as a backup to it, you would come in thr ugh yocur diesel
engine generator.

DR, SIESS: Which didn't work. j

MR, VILLALVA: Which was no need for it to wnrk. The

e

Pump never went cut, as a matter of

n

b

act, from loss of power,
you would.

DR. SIESS: I didn't say the pump went out. I said the
decay heat removal system failed.

MR. VILLALVA: Yes, sir.

DR, SIESS: And what caused it to fail?

MR. VILLALVA: The manner by which they were connected

ALDERSON REPORTING COMPANY, INC. ;
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at that particular time.

DR. SIESS: Involving a non-seismic system, okay.

MR. VILLALVA: 1In that mode of operation, ves, sir,

DR, §7788: But, I mean, noc matter how you got there,
they were hooked up in such a way that the failure of a non-
seismic related system took ocut a needed seismic gualified
system,

MR. VILLALVA: Yes, sir.

MR. EBFRSOLE: Yeah, sure did.

DR. SIESS: I mean, I think it'd be interesting to try

to diagram it as an example. Somebody might even be able to find

a ccuple of more paths through that system; I don't know.
MR. EBERSOLE: Well, I think it's a good example of
system interactions.

MR. VILLALVA: ight, absolutelvy.

MR. EBERSOLE: 1In this connecticon, this matter has been .

discussed time and again for many years in aspect to the
potential for losing a two-track redundant system RHR mainly
becauss# of that single suction system they've got. You know,

there's just two valves in se

"

ies

and one thing, you can lock

them out, for some reason or other, and lcse suction. And this
leads to a thesis that, okay, suppose you had, in fact, had this
accident happen much earlier in time after shutdown and you, in

fact, did damage the pumps, because thev had a sea.l peculiarity

r a bearing peculiarity, they didn': even run a faw minutes, and |

ALDERSON REPORTING COMPANY, INC.
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now you den't have any RHR removal and you're faced with this,
what looks at first to be a very simple method of cooling, which
is boiling == well, fine, it looks good until you look at it
pretty hard and then it doesn't look so good any mecre, and that
is, you have quite a few megawatts left by the time you can get
this far, if you're in a hurry, and the clouds of steam that comeé
out are not small, and they can go through the cpen containment f
and go into “he auxiliary building and, first thing you know, :hef
whole plant is in a Turkish bath and you have condensation
problems that affect all of those systems which are not so |
envirconmentally gnalified, and trouble mounts on top of trouble.

I think there probably should be a criterion that we
should be able to cool by just straight out boiling, but there
is nonexistent == it doesn't exist at this time.

And this accident has a little bic. of a peculiar con-
figuration in that you had unbolted the head but ycu hadn't
removed it. And if you had gone into the boiling mode == which
you were about 50 degrees away from -- it seems that you could
have created a vapor bubble under the lid and dried the core out,
even though you were boiling in the macroscopics case.

Now, I den't Know how vou would have prevented that,
unless you propped cpen the PORVs. Or does anyone ==

MR. VILLALVA: Well, the PORVs would have been useless
$0 you, because your (WORDS UNINTELLIGIBLE) which are operating

in the location ==

ALDERSON REPORTING COMPANY, INC.
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cpened them,

over there.

on to the

MR, EBERSOLE: Well, if you could have electrically

though, ycu would ==

MR. VILLALVA: You don't have water in that system

Your pressurizer voided.

MR, EBERSOLE: I know that. But I'm saying =-

MR, VILLALVA: You'cse at very low level.

MR. EBERSOLE: -- suppose, though, that you had went

beiling condition here. You said you had the lid on.

MR. VILLALVA: Yes, but what goud would the PORVs

opening do that you're not already doing with the open manhole?

That would

concerned

just be a tiny, microscopic opening.
MR. EBERSCLE: You had a manhcle oren ==
MR, VILLALVA: The manhole was open, ves, sir.
MR, EBERSOLE: == into the primary system?
MR, VILLALVA: Yes. That was =-
MR. EBERSOLE: Okay.
MR. VILLALVA: =~ that manway that was ogen.
MR. EBERSOLE: Okay.
MR, VILLALVA: Yes.
MR. EBERSOLE: It was. Had it been closed =--
MR. VILLALVA: That was a scenario that Rancho Seco is

with: Do they have to open it to provide encugh cuoling

by boiling?

-~
.

[

MR.

EBERSOLE:

e before you lcosen

It might be a good icdea

- 11 A
ciie 1LiaQ
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MR. VILLALVA: Right. To at least be able to dispel
that =-

MR. EBERSOLE: In fa~’, think that it might be a
criterion well worth considering, that we should be able to boil
by no more than getting a fire truck to £ill the system.

MR, JORDAN: This is Jordan. Certainly boiling is not
the preferred way of cooling the core under that circumstance.
And what the bulletin was trying to convey and the actions I
think staff wants are to assure that the plant doesn't get to
the situation where it only has one mode of cooling in the out=-
age. So that, for instance, later on in the refueling, when
they have a very large volume of water in the refueling cavity
over the reactor, the heat rise rate, based on that large volume

and the relatively low heat in the core, gives you lots of time.

ki

In this particular situation, it's a mode that I don't

O

think we'd scrutinized very carefully, staff had not, where you
have a very small volume of water. And we don't have sufficient
restrictions on the cperation or on the operability of the
egquivalents. And so we feel that the acticons that have been
taken ard are still in progress will £ill that gap.

MR. RAY: 1Is there any prohibition to having instrumen
channels, essential instrument channels, one and three fed from
diverse batteries? For instance, could I have channel one fed

as it is now and channel three fed from battery number two?

MR, VILLALVA: That particular design is a very, very

ALDERSON REPORTING COMPANY, INC.
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JO=26 i I might add, is =~ I would consider it a very good design. It

was the fact that lboth batteries were, indeed, being tested

w

simultaneously ==
3 MR, RAY: No. No, no. I mean, no, it was only IP and
- 5 1IN were being tested, wasn't it?
= |
3 6 MR. VILLALVA: Yes, but I consider that two batteries.
» Py i
= 7 | One is a plus-125-volt battery and the other one is a minus-125-
3
" z 8 i volt battery.
- q : 2 .
- 91 MR. RAY: Yes, I know. But I don't think physically
5 |
= 10! they're that separated, are they?
7
2 i MR. VILLALVA: In reality, they are. They're =-=-
= f
g 12 | MR. RAY: Aren't they in (WORDS UNINTELLISIBLE)?
. s 13 MR. VILLALVA: They're in the same room, but one is on
=
!
g 14 | one side of the room and the other is on the other.
g 4
z 15 MR. RAY: Vould it be wrong to have channel one fad
=
- | A
3 16 from 1P as it is and channel three fed from, say, 2N? 1s there
- n |
g 17 any (WORDS UNINTELLIGIBLE)?
§ |
2 » 18 | MR. VILLALVA: Yeah, there would be crossfeeding on
- i
:; ]
: 19 tnose,
=
20 MR. RAY: That's proiibitive?
21 MR, VILLALVA: Well, ves.
22 MR. EBERSCOLE: Are you telling me you derive two
23 DC sources from a (WORDS UNINTELLIGIBLE) arrangement?
. 24 MR. VILLALVA: That's what they are doing, I think.
25 MR, EBERSOLE: Well, that's what, it's one physical

ALDERSON REPORTING COMFANY, INC.
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battery that =-

beo 840

MR. VILLALVA: That's one ==

MR. ERERSOLE: That looked like two batteries.

MR. RAY: That's the way I see it. That's one battery.
MR. EBERSCLE: That's one battery. And then you

(WORDS UNINTELLIGIBLE) saying, that there's a third battery

because you take a 250-volt pass.

MR. VILLILVA: No, I say that is, the batterv is, a
250, but that 250-volt battery, one side of it is con one side of
the room, the other side is on the other side of the room.

MR. EBERSOLE: Well, are you telling me that the whole
DC function is contained in one room?

MR. VILLALVA: No, there's another counterpart just
like it, that is just -- there ar: two batteries just exactly
like that one we just discussed.

two (WORDS

UNINTELLIGIBLE)?

MR. see barriers of scme sort between

1P they're in the same room, I would feel that

they were both subject to the same hazards.

YR, VILLALVA: Well, if

ot

hey did you'd get the sane

situation here, of course. And that's one half of a system, for

which you have 100 percent redundancy, 2P and 2N.

MR, RAY: Yeah, but you can't == you're prohibited

taking advantage of that to supply the two channels (WORDS
e g ERLY

ALDERSON REPORTING COMPANY. INC.
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UNINTELLIGIBLE).... if you wanted to assure supply of the
channels one and three, then vcu should protect vourself against
the fuilure of those 1P and 1N batteries. And that would mean
crossing the two batteries (WORDS UNINTELLIGIBLE) the essential
buses. The essential buses aren't communicative in any way. So
(WORDS UNINTELLIGIBLE) why you prohibit them. See what I mean?
MR. VILLALVA: We're not prohibiting. !
MR. RAY: (VORDS UNINTELLIGIBLE) a moment ago you said |
(WORD UNINTELLIGIBLE). I would like to see, if this were my
installaticon, I would like to see channel one supplied as it is,
from battery 1P, the first half, the positive half of battery one.
Okay? And channel three inverters supplied not from battery 1N

but from battery 2M. For divers

[

ty

- *

J

Why do you say that's prohibited

MR. VILLALVA: 1I'm not going to discuss that right now,|
on regulatory viewpoint in here. I'm not reviewing the design.
But whenever you start crossing, the same manner that you are |
here ==

MR, RAY: (WORDS UNINTELLIGIBLE).

MR. VILLALVA: It has == it has == there's two sides
to that story.

MR, RAY: Sure. But if ~= but i

'y
(t
o

inverters are

.
-

not connected in any way on the AC side, think

ot
o
1
e |
=
‘b
(¢]
pe
(r

there's a community of hazard in that re<-ect. But there surely

1s a community of hazards between batt

w

ries 1?2 and 1N if they're

ALDERSON REPORTING COMPANY. INC. T
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in the same rocom and they're not

MR. VILLALVA:

Ray.

But we have a counterpart

And what that would &o,

O L

(WORDS UNINTELLIGIBLE).

o it, Mr.

if you _ose that, from our,

212

let's

© ahead and say our archaic thinking in what we've been regula-
- g I

ting to, it's not going to

function, namely, you have

them would have to go out,

preclude it from performing its
another redundant battery. Both of

to perform any safety-ralated fnc-

|
|

tion.

MR. RAY: If you lost both of your == your channels one
and channel three essential instrument buses here ==

MR, VILLALVA: And caused an action to take place.

MR, RAY: Right.

MR, VILLALVA: And that action, presumabiy, from our
narrow viewpoint, is to start a safe action, in other words, a
in this case, if the plant were in operation, it would have

caused a scram.

MR.- EBERSOLE: Jerry, I think his defense is that
battery in the other room.

MR. VILLALVA: Microchone.

MR. EBERSOLE: Thank ycu.

The battery in the other room is effective 100 percent
in effecting the operation of one protective system, or redundant
train.

MR. VILLALVA: Yes. Yes.

MR. EBERSOLE: On the other hand, it is not

ALDERSON REPORTING COMPANY. INC.
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independently competent to preclude actuation of that train.

MR. VILLALVA: Right.

MR, EBERSOLE: 1Is that right?

MR. VILLALVA: Yes, sir.

MR. EBERSOLE: So he is willing to sacrifice the
activaticn of a train if he loses something in the room but not
willing to crisscross and provide a common jeopardy.

MR, VILLALVA: Right., I'm not willing to. That's ==~

MR. EBERSOLE: Yes, Well, that is ==

MR. VILLALVA: == the license. We designed it that

way. And we are not designing, we're reviewing, is to me a

MR. EBERSOLE: This same analogy applies in multiple=-
unit designs, where the trains are crisscrossed.

MR. VILLALVA: I will say without reservation, what
you are discussing is a more reliable viewpo.at. Whether it is
more safe is the moot point. And that's what the ==

(Pause)

DR. LAWROSKI: 1Is “here ever a gues.ion of how many
kilowatts we cculd generate by the core at th=“ point?

MR. VILLALVA: lio, I don't recall. It was low=level
(WORD UNINTELLIGIBLE).

MR, EBERSOLE: Do you intend to look at the character=-

istics of the seals in a general way, to determiie w~hether they

have instantaneous damage potential or they have some persistence

ALDERSON REPORTING COMPANY, INC.
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to function while you shut them down?

MR. VILLALVA: Ed would you care to talk :o this?

MR. EBERSOLE: I can envision that you might have some

pumps that couldn't even stand a momentary lcss of the wet

condition.

MR. JORDAN: The RHR pumps have been somewhat tolerant.!

We've had =--
MR, EBERSOLE: Say it again?

A

MR. JCRDAN: The RHR/DHR pumps have been scmewhat

ir
O

'4
17
"
w
e
r

of, well, becoming airbound and surviving.
MR. EBERSOLE: Was that because you more or less
randomly kept the journals and seals wet?

MR. JORDAN: I'm like Nat insofar as being able t¢
describe the detail design of that pump seal. But we've had
experiences already, and in the recent past, where the pumps
weren't damaged by becoming airbound for some period of time.

MR, EBERSOLE: ' Yeah. Well, that's a different case

i

about dynamic aspects of the pump. I':" talking =bout loss of

lubrication and sealing functions.

MR. VILLALVA: We haven't lost that in this particular

pump == this particular operation.

MR, EBERSOLE: Well, you may have kept them wet.

rom loss of lubricant or seal cooling., That's, you're talking

!

|

MR. VILLALVA: wWell, no, we did not lcse any service to'

that partic.lar punmp,
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MR, EBERSOLE: I see.

MR, VILLALVA: The only thing that we lost to that
pump was suction., We were sucking air. All the other services
== 1t was just that one line that was lost, and that affected
instrumentation. It did not affect any of the power cperations
of the pump or its auxiliaries.

MR, EBERSOLE: And you kept your == you Xept the
journals and seals wet, too.

MR. VILLALVA: The auxiliary systems were always in
operation, yes.

DR. MARKS: Does that meet your point, Izzy?

Perhaps we should let Mr. Villalva finish the account
here, Otherwise we'll be around till eight-thirty.

MR, VILLALVA: Well, that har concluded my part of
the presentation. I wanted to indicate I think we went through
this particular slide indicating the actions that we had tak2n

€O try to minimize the likelihood of the event from cccurring at

DR. MARKS: Well, any other gquestions on this? Mike?

MR, BENDER: Just one. One point, Carson. This is
one of several events that have ensued because of maintenance
operations. And most of what I hear are technical fixes, but

what administrative actions are envisiocned to o down on the

[
ot

number of times that the maintenance organization creates

situaticns that have safety implica+tions?
7
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MR. JORDAN: Okay, with this particular licensee, of
course, this has been an object lesson. And the regional in-
spection has identified some weaknesses in procedures and
controls that have conveyed to the licensee and he is taking
actions on,

In terms of a more general corrective action, in other

words, conveying to all licensees "Be more car2ful with mainte=-

L ]

nance," the bulletin 1is, think, more specific than general in
that action. So at this point we don't have a broad, sweeping
action on administrative controls of maintenance associated witi
lar event.

£als artic

=

O

4R, BENDER: It seems to me that is perhaps called tor

~

as much as the technical control protections you're calling
attention to. I’ll stop there.

MR. JORDAN: Okay.

MR, VILLALVA: I think that's what we are talking
about on their implementation. We're asking them to implement
their own administrative controls, to try tc be aware of the
pesitions in which they can be. And theyvy are going to report to
us what they are doing. They haven't reported as vet.

Davis-Besse has made some -~ some revisions %o their
prccedures already.

DR. MARKS: If there's no more == just a gquestion.
Jesse, you had a letter which, I think, related to the guestions

raised here. Does this presentation obviate the need of ==

ALDERSON REPORTING COMPANY, INC.
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MR. EBERSOLE: Earlier on, I said, to, I believe, Ray,
or somebody, that we (WORDS UNINTELLIGIBLE).

DR. MARKS: Very good.

That's all. Thank you, Mr. Villalva. .

Shall we go on, then, to the next item, which is to
discuss the present state of the emergency planning rule. |

I think at the last meeting there was some intention

to comment on draft two of 10 CFR 50, and by the time those

comments had been given some thought, it was pointed out that

draft three already existed. Since then, I think it is true thatI

there's been a subcommittee meeting lcoking at draft three. I'm

not sure whether there's a draft four somewhere.
Do you want to just make a comment on the status of

that discussion date?

DR. MOELLER: Yes. Thank you, Mr. Chairman. I'm
hopeful that perhaps in the next hour we can review this matter

and wrap it up.

You have recently been -- there has recently been dis-

tributed to you, by Peter Tam, an excerpt from the minutes of ouri
!

May the 21st and 22nd meeting, when we did review this latest ;

up~dated draft. We also have distributed to each of you a copy

|
of the latest draft of the emergency planning rule. And you have!
this pink sheets, the three pages distributed to you, which will

bring you up to date on the subcommittee's thoughts on this

subject.
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|

Let me briefly tell you where we stand and then invite |

Mr. Jamgochian, who is here from the NRC staff with his col- ;
leagues, to briefly bring us further up tc date on this subject.

Qur review by the subcommittee, on May the 2lst, showed

c
us that the NRC staff had very seriously considered all of our |
remarks in our letter of last month. Indeed, they had incorpor-
ated most of the comments which we had suggested. Nonetheless, !
there are several items remaining which we would like today for !
the committee to consider whether they want to adopt the posi=- }
tions that the subcommittee is suggesting. !

First of all, the committee continues to believe that i
the NRC-FEMA apprcach to emergency preparedness for nuclear ;
reactor accidents should be developed and implemented in a ;

|
manner SO as to encourage the state and local agencies to !
incorporate these efforts into their plans for coping with all
types of emergency situations.

In the subcommittee's review of this subject, we found,
for example, that there were very close ties between the planning
for reactor accidents and regular civil defense. And there are
other similarities, such as handling of transportation accidents,;
that's closely related to reactor accident planning, one of the
best examples being the evacuation that recently occurred in
Canada due to a transportation accident, and many of the pro-

cedures there would have been similar %o a nuclear incident.

So we're simply urging once again, we suggest the
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committee urge once again, that the NRC staff encourage the
state and local groups to loock at total emergency planning in
their coping == or in their developing a competence for dealing
with nuclear emergencies.

The second item =-- and this is a new item that =-- yes?

DR, SIESS: Why wouldn't that admonition be addressed
also to FEMA, which is ==

DR. MOELLER: It should be. It should be. And we
probably would want to say it that way.

DR. SIESS: bBecause they're really the ones that are
geing to deal with the state and local groups, too.

DR. MOELLER: Yes,

DR. SIESS: Chiefly.

DR. MOELLER: Yes. Thank you.

The second item =--

DR, SIESS: I notice you didn't refer to the Mount
Rt. Helens evacuation as a model.

DR. MOELLER: No. We didn't.

The second item, which is a new one, is one that came
to our attention during the meeting on May the 2lst., And again
I believe we need scme clarification, perhaps from the NRC staff,
But here's the way the subcommittee sees it.

The draft final review that =-- rule that we reviewed
requires licensees possessing research reactors with a power

level of 500 kW, kilowatts, or mcre, to develop emergency plans

ALDERSON REPORTING COMPANY, INC.
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that comply with Appendix E of the rule. Now, if you read i
Appendix E of the rule, it says that if you have a research or
raining reactor that operates at 100 kilowatts or more, you
simply abide by regulatory guide 2.6. And I think this is what
most of the universities and others who cperate such reactors |
have been complying with. But the new final rule says if it's a |
500-kilowatt or more, you comply with Appendix E. Now, if we
interpret that correctly, if the subcommittee understood it

correctly, the NRC staff is telling a university, or any group

operating a research or training reactor 500 kW or more, to go

through almost verbatim everything that a commercial nuclear

power plant has to do in the way of emergency planning.

So, as I say, if we understand that, we thiuk it's an

.

excessive request. }

Thirdly, we did once again raise the gquestion which you f
heard debated and discussed extensively last mecnth, about this :
capability for notifying the population within the EPZ within 15 %
minutes should an accident occur and at a level where such notifi=-
cation was necessary. The subcommittee == and, indeed, the full |
committee in the letter last month -- stated that we thought a
graded scale of action was more appropriate, that the pecple
still, even though they are within the EPZ, the plume exposure
EPZ, if they're between the nine- and ten-mile distance from ;
the reactor, you might take a few minutes more than for the people|

within one and two miles from the reactor.
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And our last, and fourth, item, that the subcommittee §
still recommends that the full committee hold firm cn, is the l
fact that under the present arrangement, FEMA will mest likely .
|

have the authority to judge whether a state or local plan is
acceptable. Well, in a sense, then, if you had a noncooperative ‘
state or lccal agency that just refused to assist at all in help=-
ing with emergency planning for a commercial nuclear power plant,
they could, in many ways, have veto power on the operation of the
plant., And we simply say that we believe that this is a matter
which the NRC staff and Commissioners may want to discuss
further with appropriate Congressional committees.

Now, we said "discuss further" because in the packet

that has just been distributed to you this afternocon is the

letter from Chairman Ahearne to The Honorable Alan X. Simpson in |

the U.S. Senate, the letter of April the 30th, 1980, which

evaluation and acceptance of state and local plans. So they
have been negotiating on it to some degree, and sc that's why we
inserted the word that it may need "further" consideration.

Mr. Chairman, that is all I have to say, unless other
members of the subcommittee =-- Jerry Ray and others =-- decide to |
offer comments. Jesse was there. And if there are guestions. ;

DR. MARKS: Paul?

DR. SHEWMON: 1Is it agreed or decided how one can reach

a 80-square mile == all the peovle in 80 square miles in ten or
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fifteen minutes?

DR. MOELLER: The discussion, and as I understand it
from the subcommittee meeting, is that this would be done with
audible sirens, some system of this nature, which, of course,

would be very expensive. And I won't, you know, respond for the

staff, but, again, as I understand it, they can correct me if I'm

wrong, they want to educate the public so that if they hear the
signal, they then turn cn their radios for further instructions.
SPEAXTR: I wish them good luck.
SPEAKER: Everybody will have a radio.

DR. MOELLER: Everybody will have a radio, courtesy of

NRC.

Are there =--

SPEAKER: Courtesy of the utility.

DR. MOELLER: Of the utility.

Are there other questions or comments by subcommittee
members?

SPEAKER: Will these be battery-operated or will they
n' g into relay systems?

Laughter)

DR. MARKS: I might mention that just distributed is
draft three-prime or four. While draft three was only about a
guarter as thick as this, don't be alarmed -- that's largely
because of additicnal material appended rather than changes.

DR. MOELLER: Well, I think, again, Mr. Chairman, that
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1540 1 we are prepared to comment on the draft that the subcommittee
2 : reviewed., We are not prepared to comment on the newest one. ;
3 I DR. MARKS: And I understand that there's not much ==~
4 DR. MOELLER: Right. We appreciate the copy. And I'm
I

5 J sure Mr., Jamgochian will tell us what changes have been incorpor=-
) ated.

7 MR. EBERSOLE: Before we gc any further, I'd like to

8 | call out to the committee that the last three sentences, I think,
9 | may be more important than the others. It says that "Since it

10 : could give veto power on the operaticon of nuclear pcwer plants

11 | to noncooperative state and local agencies," which may or may not
12 ; be influenced by splinter groups who are antagonistic to nuclear
13 | power, and then, it goes on to say, "this could be especially

14 | serious if it forces utilities to develop alternate sources of

i35 | electricity that result in a greater stress on public safety.”
16 When resistance is, to nuclear plant operation is,

17 seen, in the public and so forth, it's more often than not done

18 | by groups who don't look at any alternative sources but, rather,

19 just look at the presence of nuclear energy. I think that's an

SO0 TTH STREET, SW. | REFORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5564 2345

20 | important sentence, that it may force the utilities to generate

21 power from alternate sources which, in fact, are == woculd result !

22 | in a greater stress on public health or safety. And I just want
23 é to reinforce that sentence and so you be sure you read it. i

‘ 24 And the last sentence then takes up a suggestion. ;
25 ; DR. MARKS: VYou're speaking of the letter?

i ALDERSON REPORTING COMPANY. INC. i
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DR.

chis. But we might perhaps best go ahead as you suggest.

DR.

EBERSOLE: Yes.

224

MARKS: I'm sure we'll come back to the text of

SIESS: One question, Mr. Chairman, before the

staff makes its presentation.

I have in front of me a report from one of our fellows

on a short course he attended at Harvard University.

And there

was a conclusion drawn by one author, or by the author of the

report, I'm not sure,
of opinion on an acceptable emergency plan.

audit reactors based on one interpretation of the rules, while

that within NRC there is not a consensus

ISE appears to

DCR licenses reactors based on another interpretation of the

rules,

In view of that, I'd like for the speaker to identify

with which of

DR.

DR.

DR.

those branches he's associated.
MARKS: Then we'll let him proceed.
SIESS: Probably from Standards.

MARKS: You're right.

ALDERSON REFPORTING COMPANY, INC.




1 DR. SIESS: when Standards writes rules that two
2 other branches of the agency interpret differently, that

3 gives me a problem, too.

4 MR. JAMGOCHIAN: Wwhen Standards writes the rules,
Ssir, I&E and NRR are very intimately involvead in the

6 gevelopment of the rules.

7 ODR. MOELLER: Why don't we let Mr. Jamgocnian

8 present nis ctaterment. Roughly nhow long will it require?

3 MR. JAMGOCHIAN: Without any interruption, about
10 ten minutes.

" DR. MOELLER: That is great. And woulag you

12 address at some point -- if we are confused on this thing of
13 the 500 KW researcn reactors, we would appreciate, you know,
14 your straightening us out.

15 MR. JAMGOCHIAN: Fine.

16 OR. MARKS: I propose we take 3 check on that

17 statement we just haa, that it woula take ten minutes
18without interruption, and fing out if that is really true.
19 MR. JAMGOCHIAN: Fine. Goog afterncon. My name
20 is Mike Jamgocnian. I am the task leacer for the emergency
21 planning rulemaking effort in the Office of Stangaras

22 Development.

23 I will give 2 brief presentation on the status of
24 the staff's proposea final emergency planning regulation.

25 This presentation will include discussions of, one, our

ALDERSON REPORTING COMPANY, INC,
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! schedule, two, the number ana types of comments receivead in
2 comment letters ana tne regional workshogps; three, tne pases
3 that the staff used i/ developing the final regulation;

4 four, the major elements of the rule; five, the NRC/FEMA
5entry relationsnip; ana lastly, I was going to discuss the
6 May 6th ACRS comments along with the proposea staff

7 resolution.

8 Since Dade naag mentioned that all of tnose

9 comments were resolved except for the few that were

0 mentioned, I quickly took notes as to those that you

1" mentioned, and I will try to adaress each one of those

12 specifically.

13 Ouring this presentation, I may oe discussing

4 items and showing slices that may pe repetitive from the

15 last committee meeting. I will be doing tnis quickly,

16 within ten minutes, out I do feel that it is necessary to go
17 over this material in orger to build a solic basis for the
18 overall giscussion as well as your question periocdg.

19 Relative to the package that was just handed cut
20 to you, that is the entire Commission package that was sent
21to the Commission on June 3rd, two days ago. It contains a
2 1ot of enclosures, backup material for the Commission to

2 deliberate on. It is essentially the same as the Federal
24 Register notice ana the regulation that the Subcommittee

2% reviewed the ena of May, other than egitorial type changes.
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1 First sliue, please.

2 Note tnat tne proposec rule changes were presented
3to the ACRS on May 1lst, 1980, and is now being reviewed in
4 its final form. The staff's proposed final regulation was
5 submitted to the Commission on June 3rg, 1980. Comments Dy
6 the ACRS on tnhe staff's proposed final regulation will be

7 adoressed either in a supplement to the Commission paper or
8 during the Commission oriefing, during tne Commission

9 meeting, when the staff makes its presentation.

10 Next slide, please.

i1 This slige is se.f-explanatory. All comments
12received pefore mid-May were evaluated and consigered in
13adrafting the proposed final regulation. A NUREG document
14will be published at a later date summarizing all the

15 comments received, along with proviging the staff's

16 evaluation of all issues raised by the commentors.

17 Next slice, please.

18 The bases that were used in developing the rule
19 changes resulting from real or perceived emergenc;

20 preparedness proolems experienced at Three Mile Island are,
21 one, that asdequate on-site anag off-site emergency

2 preparedness as well as proper siting and engineerea gesign
23 features are needed for tne protection of the public nhealth
24 ang safety.

25 Two, tnat NRC, other governmetal autnorities, anag

ALDERSON REPORTING COMPANY. INC,
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! the public mus® oe notified promptly; and three, that

2 protective actions are capaple of peing implemented in case
3of an emergency. These conclusions shown on this slide were
4 fungdamental in the develcpment of the staff's precposea final
S regulation.

6 Next slice, please.

7 Let's now look at the major changes from the

8 present regulation. One, the new regulation requires an

9 overall adequate state of emergency preparedness. Two, the
10 new regulation requires research reactors to estaplish and
11 submit emergency plans. Three, it requires that emergency
12 planning considerations now poe extended out to emergency

13 planning zones.

14 Four, requires that the getailed licensee's

15 implementing procedures be submittea for NRC review. Ang
16 five, provices an upgrading and expansion of .0 CFR Part 50
17 Appendix E.

18 Next slice, please.

19 I would now like to aiscuss the areas that were
20 expandeqg and clarified in the new Appendix £. They are,

21 gne, specification of emergency action levels. In the

2 development of this regulation, this was done primarily to
B stress the need for intense cooraination petween state anag
24 local governments and the licensees.

pi] Another change or second change was the
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! requirement for the dissemination to tne puolic of pasic

2 emergency planning information. Three, provisions for the
dcapability -- please note the emphasis on capapbility -- of
4prompt alerting of the public and instructions for public
S protection.

6 Four, the requirement for one on-site technical
7 support center aqd one near-site emergency operations

8 facility.

9 Five, redundant communications systems.
10 Six, specialized training.
n Anc last, provisicns for an up-to-cate planneg

12maintenance.

13 Next slide, please.

14 This slide shows tnhe working relationsnip agreed
1Supon by NRC ang FEMA. In order to determine the overall
16 adequacy of emergency preparedness, the NRC will make 3

17 determination as to the adequacy of on-site emergency
18plans. FEMA will make a finding anag determination of the
19 adequacy of state and local emergency response plans.

20 Lastly, NRC will make in its licensing a finding on the

21 adequacy of tne overall on-site ang off-site emergency

2 response prepareaness.

3 NUREG-0654, which is an NRC and FEMA document, anag
2410 CFR Part 5C Appendix E will be used in making these

25 fingings and determinations.
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1 I would like to now -- As I saiag previously, I was
2 prepared to address the original set of comments submittead
3 py the ACRS, but I will try as best as possiole to discuss
4 the comments that Oade mentionen a few minutes ago.

5 The first comment concerned itself, I believe,

6 with the FEMA/NRC working relationship. Ouring the

7 subcommittee's discussions, we aid agree to put in the

8 supplemental information of the Federal Register notice 3

9 statement saying that this emergency planning effort should
10 be a part of the overall nuclear as well as non-nuclear

11 emergency planning effort .nroughout a state.

12 As I listened to Dade's comment, I pelieve that
13 you would like this expanded a little pbit in the regulation
4 jtself. I don't see any problem with accommodating that

15 comment at all.

16 The second comment was relative to -- related to
17 research reactors, I pelieve. Now, evidently there is

18 sometning not clear. I really didn't ungerstand your

19 problem, ODadge.

20 OR. MOELLER: Let me repeat it, anag as I say, we
21 coulc easily be confusea. As we read the body of the rule,
2 it says that any research reactor or test reactor with an
2 authorized power level of 500 KW or more must abide oy

24 Appendix E.

25 Now, if you read Appendix E, it says any research
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1or test reactor with a power level of 100 kilowatts.

2
3

4 rule.

6 see it.

7

VOICE: Where is that?

DR. MOELLER: That is at the back of the draft

VOICE: I went through Appendix E, and I did not

MR. JAMGOCHIAN: That was my problem, too, Qade.

8 Appendix E says, "Regulatory Guice 2.6 will be uszd as

9 guigance for acceptapility of research anc test reactors

10 emergency response plans."

1"
12
13 Page 31l.
14
15
16

17

VOICE: Where does it say that?

MR. JAMGOCHIAN: That is on -- it is Enclosure 8,

VOICE: Page 3172
MR. JAMGOCHIAN: Now, don't look at that --
VOICE: 1Is that Appenaix E?

MR. JAMGOCHIAN: It is Page 40 of the new document

18 that was just passed out.

19

OR. MOELLER: VYes, it says Regulatory Guide 2.6

20will pe used as guidance, what, for the preparation of

21 research ang test reactor emergency response plans?

2
23

24

MR. JAMGOCHIAN: For the acceptability of --
OR. MOELLER: Gh, okay, for the acceptaoility.
MR. JAMGOCHIAN: Right.

OR. MOELLER: Now, ana I gather that is for a 100

ALDERSON REPORTING COMPANY, INC,
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T kilowatt or greater.
2 MR. JAMGOCHIAN: No, in Regulatory Guide 2.6, if I

3recall -- this has been a wnile since that developed --

4 OR. MOELLER: Rignt, anag I have it here, and it
5 says --

8 MR. JAMGOCHIAN: Yes, it breaks it down =-=-

7 DR. MOELLER: It says that Reg. Guide 2.6 has an

8 Appendix 8, ana it says applicable to research reactors

9 authorized to operate at power levels approximating 100 kw
10 or greater --

1 MR. JAMGOCHIAN: Rignt.

12 DR. MOELLER: -- and then, in an earlier -- in

13 Part C(2), it says the scope and content of emergency plans
14 for research reactors authorized to operate at power levels
15of approximately 100 kw or more, and research facilities

16 presenting comparaple risks shoula be substantislly

17 equivalent to those cescribed in Annex A to this guide.

18 MR. JAMGOCHIAN: Ric“t.

19 OR. MOELLER: The way we interpreted that, I
20pbelieve, is, if you were 100 kilowatt put less than 500 you
21 followed 2.6. If you were 500 or more, you did everything
2 in Appendix E.

23 MR. JAMGOCHIAN: Oh, no. Paragraph R of 5054, the
24 breakdown was 500 kw they have to submit within a year of

25 the effective date.
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1 OR. MOELLER: Rignt. That was the only
2gifference. If they are less than 500 it is within two

3 years.

4 MR. JAMGOCHIAN: It is within two years. That is
Ssimply the time in which they hava to submit their emergency

8plan. All --

7 OR. MCELLER: But they are still under Reg. Guide
8 2.6.
9 MR. JAMGOCHIAN: All research and test reactors

10 are unger 2.6.
n DR. MOELLER: well, then --
12 MR. JAMGOCHIAN: That can be clarified. I see the

13 confusion.

14 OR. MOELLER: You follow what our problem was?
15 Okay.

16 MR. JAMGOCHIAN: I don't see any proolem in --
17 OR. MCELLER: So what ne is telling us is that

18 research and test reactors --
19 MR. JAMGOCHIAN: Do not nhave to completely comply

20 witn the new Appencix E. They have to use --

21 OR. MOELLER: Comply with Reg. Guicde 2.6 =--
2 MR, JAMGOCHIAN: == 2.6 ==
px! OR. MOELLER: -- a3as a guige for the acceptability

24o0f their emergency plans.

25
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1 MR. JAMGOCHIAN: That is correct.
2 DR. MOELLER: Okay. That is helpful.
3 MR. JAMGOCHIAN: Your tnhirc comment, I don't

4 recall what that one was. 0Oh, the graded scale. Rignt.

5 Now, auring the subcommittee meeting, auring the

8 subcommittee meeting, there was quite a bit of agiscussion

7 relative to the graued scale of alerting. This we feel is.

8really a refinement of the overall requirement to have a

9 capapility to notify the public within 15 minutes.

10 The staff gia put in the supplemental information

11 of the Fegeral Register notice wording that was agreed upon

12by the subcommittee and the staff. Evigently, the

13 subcommittee feels that this same wording should also te

14 placed in the regulation.

15 OR. MOELLER: That is correct. Let me repeat what
16 he said. They have agreed to what we have said, but they

17 have put it into tne supplementary material accompanying the
18 rule rather than in the rule itself. Now, whether the

19 committee wants to push the point of having it within the

2 rule itself is a question, but the subcommittee felt that it
21 shoula be in the rule itself.

2 MR. JAMGOCHIAN: Okay.

3 OR. MOELLER: You shoulan't have to finag it in the
24 supplementary material.

25 MR. JAMGOCHIAN: That requirement in the
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! regulation can be expanded to be similar to tne wording that
2 was agreecd upon in the supplemental information.

3 The fourth comment that Dade mentioned relates to
4 the veto power. This question has been discussed by the

5 Commission, has been brought to the Commission's attention
6 by the staff, and was discussed at some length at the

7 subcommittee hearing.

8 what was your recommendation, Dage?

3 DR. MOELLER: OQur recommendation really is not

10 agoressed to you.

n MR. JAMGOCHIAN: Okay.

12 DR. MOELLER: It is addressed to the

13 Commissioners, and it suggests that tnis is perhaps

14 something they would want to giscuss further with

15 appropriate Congressional Committees, and I think you

16 probably would support us in that.

17 MR. JAMGOCHIAN: All rignht.

18 MR. BENDER: Is your position limited by the way
19 in which the law is written. Is the fact that you have to
20 work through the local governments the reason why you can't
21airectly pe responsive to that, to the concern that has been
2 expressea?

<) MR. GRIMES: B8ryan Grimes. Our statutory

24 authority is limitea to control over licensees, so we must

25 wOrk through licensees to accomplish anything that we wish
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! to with respect to granting licenses. We have no authority,
2 “or coes FEMA have any direct authority over state and local
3 governments to require things directly of those governments.
4 MR. BENDER: Have you given any thought to what

5 kind of legislation might be needed to improve the controls
6 you should have?

7 MR. GRIMES: well, I can't speak for the

8 Commissioners, but the flavor I get is that I think they
9woula view it that if there was ta be control in tnis ares,
10it shoula be by FEMA rather than 2y NRC, but I am not sure
11 wnetner you could exercise girect control in this area. 1In
12 most Federal programs, the only penalty is withdrawal of

13 money, for example. One could have a system where Federal
4 money was supplied as an incentive agirectly to the state and
16 local governments, and withdrawal of that money would be the
16 penalty for not complying with certain things, but I don't
17 think we have legal --

8 OR. SIESS: That is the way the Federal Highway

19 Administration works.

20 MR. BENDER: well, I don't want to pursue it

21 further, but it seems to me --

2 OR. MOELLER: what is your proposal, Mike, that
Z3NRC control local government emergency planning ratner than
24 FEMA?

25 MR. BENDER: As a matter of fact, I don't have 3
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1 proposal. It seems to me that it would be useful to know
2what the possipilities are.

3 DR. SIESS: It seems to me that the thrust of

4 Dade's recommendation is that FEMA should be responsiole for
5all of it, because evacuation for nuclear instead of
8evacuation for some other incident should be coordinated, at
7 least, ana mignt be the same type of planning, and to give

8 FEMA control over one type of emergency and NRC over another
9would prooably end up with the local agencies aoing

10 everything double.

n MR. BENDER: I am certainly not trying to promote
'2one scheme over another. I suspect FEMA ought to have it
13all. But it seems to me that this barrier that has a
'4potential of being set up where some local governmental
1Sauthority st a fairly low level could prevent the

16 implementaticn of an emergency plan would seem to me to be
17 something that deserves more than casual attention.

18 MR. CRIMES: I expect if it does in reality turn
190out to be something which has a significant impact, then

20 there would be Congressionai attention.

21 MR. BENDER: well, maybe so.

2 MR. GRIMES: On that item, to date, we have not
23hag -- the problems we have had have peen related to

24 funding, in terms of cooperation of state and local

25 governments with utilities in developing these plans for new
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! plants. There may be more of a political situation involvead
2 than just the funding, but for operating plants,l can say

3 across the board we have had very good cooperation from

4 everyone involved, but the theoretical possibility aoes

S exist.

8 MR. BENDER: I happen to be aware of the situation
7 that exists at Zimmer, where there is some difference of

8 viewpoint from one side of the river to the other. The

9 power plant happens to be on the Ohio River, but the State
10 0f Kentucky is right across the way, and I am not really --
111 have pecome aware of the fact that the Stat2 of Kentucky
12is less tnan enthusiastic apout proviaging emergency response
13provision on the other side of the river, and I think that
14is ingicative. I have seen some of the corresJondence.

15 OR. MOELLER: Jerry Ray has a comment.

16 MR. RAY: At the subcommittee meeting, this was

17 brought up, Mike, and you responded to a question we
18raised. For instance, we postulated a case where the state
19agencies and the county agencies were completely cooperative
20and hag set up a plan, put the local township or Borough,

21 whatever it mignht be, was refusing to cooperate. And I had
23n impression, although I can't gquote what you said, that

B unger such circumstances, you would have discretionary

24 capability or power to resolve that without letting it nang

2 in the air indefinitely because the local potentate was not
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1cooperative. 0id I misreaag that?
2 MR. GRIMES: No. I think what we giscussed was
3tne possibility of compensatory measures, in other words,
4provision of resources from the state or county, or from the
S5utility to compensate for a lack of involvement of the local
§police jurisaiction or something.
7 MR. RAY: Yes. The state police, for instance,
8could move in anag direct traffic in an area where the local
9police refuse to cooperate.
10 MR. GRIMES: Yes, in specific situations, you
11 would look at the overall state of preparedness, and not
12necessarily require each individual entity to be totally in
13compliance with ail the criteria.
14 MR. RAY: well, to make sure we are not
15 misconstruing something, what I read into what you said then
163anad now is that the NRC has the authority to intercede in a
17 case like that and resolve it in conjunction with FEMA.
18 MR. GRIMES: I wouldn't say authority, out we
19 certainly would work with FEMA to try to resolve tnat, but I
20can't rule out the case totally where a oig enough entity, a
21county and a state, perhaps, would refuse to cooperate, and
2 woula tnereby prevent implementation of response plans
Boff-site, but I think in most cases, most real cases, you
24 woulao pe aple to find compensatory measures, especially if

26 they are very small political entities.
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1 MR. MATHIS: well, I don't know that that is so
2real. I happen toc live in the State of washington, and we
3get along with nuclear real well. Rignt across the river is
4 the State of Oregon, and they are not interested in anything
§ nuclear, periocd. Epwell Springs is on the agenda as 3

6 potential plant, which is pasically on the tiver, on the

7 Oregon side, and if that plant were to come into being,

8 there woula be some problems, unles. things changed

9 drastically.

10 MR. GRIMES: well, if you are speaking of the

11 State of Oregon, I would have to disagree with you, because
12 Trojan -- the State of Oregon plant for Trojan is probably
13 the most advanced of any state in meeting our new criterias,
143nad as a matter of fact, Washington is lagging benind in

16 that particular case --

16 (General laughter.)

17 MR. GRIMES: -- but there may be a local

18 jurisaiction on the QOregon side --

19 MR. MATHIS: I am talking about public attitudes
20 ang the thinking that is prevailing at the moment. When

21 Trojan came into being, things weren't that bad, but the

2 difference of opinion, really, among the public today is

23 quite drastic.

24 MR. GRIMES: I must say, tne Oregon state

25 governrent has been very active --
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1 MR. MATHIS: That is good.

2 MR. GRIMES: The Governor has participated in an

3 exercise at Trojan last fall. I think they have the

4 government's attention.

5 VOICE: 1If, as now appears tne case, there is an

# agaitional letter of comments from the Committee to the

7 Commission on this rulemaking action, tnen as soon as we are
8 in receipt of this, we will submit a supplement to our paper
9to the Commission acdressing each of these points, and as

10 Mike indicatea on 2t least several of these, we anticipate
11 no proolems and our recommendations to the Commission will
12be compatible or essentially should resolve your comments.
13 The final action on these, of course, is the

14 Commission's, as is the overall action on this rulemaking
1saction.

16 On this last point, as nhas already been mentioneg,
17 the Commission themselves has considered this important
18point in some getail, and I am sure they will be consigering
19it further. It is a cifficult proolem. As they themselves
20 indicatea in a previous briefing that we nad with them on

21 this, they believe that it is their mancgate to assure the

2 nhealtn ang safety of the punlic, ang that that is

23 overriding, and that they cannot license a facility to

24 Operate unless that is assured.

bt By the same token, they are constrained py certain
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1 legislative limitations, and the rule as presently proposed
2 would seem to go as far as the Commission is authorized to
3d0 in that regard. I think perhaps the saving grace in this
4 is what Bryan Grimes has been trying toc point out, that in
sreal life this does not appear to be the problem that it

6 potentially coula be.

7 OR. OKRENT: I seem to have read somewhere what is
8 probably a secondhand news item to the effect that FEMA's
9apnility to staff up to discharge whatever responsibilities
10 it is being given in this area is under question from tne

11 point of view of there peing ageguate staff. Is that news
12 item close to the facts? 1Is it relevant to anything? 1If it
13 is?

14 MR. GRIMES: I will try tc address that. I think
15it is a potential problem. The NRC has detailed a number of
16 people to FEMA for officially until the end of June. Some
170f those may be extended until the end of the fiscal year.
18 That is to FEMA heagquarters. Most of the reviews that are
19 going on are peing done by the regional offices. However,

2 there is a problem in terms of money. FEMA had askeda for a
21 supplemental appropriation which it digd not receive from the
2 Congress. Trey had hoped to be apble to give some monetary
23 systems to various impacted -- at least some impacted state
24 areas.

25 They do nave a fairly new staff in terms of thnis
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1area that is going through a learning process. There are
2proolems of consistency from FEMA region to FEMA region.

3 I guess we will have to by experience find out

4 whether it is a very serious problem or not. There is

§ nothing in the rule, in the latest version of the rule for

6 operating plants that will require a FEMA finding by a

7 certain date. In other words, the rule as it is now written
8 for operating plants requires that state and local and

9 licensee plants pe implemented by January 1, 1981, for the
o most part, ang there is a later date for the public

11 notification system.

12 It does not require a positive FEMA or NRC finding
13before that date. It provides that any time after that

14 date, if significant deficiencies are found by FEMA or NRC,
15 then a four-month period starts within which the

6 ceficiencies can be corrected, and we will indeed be looking
173t the plants where we think there are likely to be the most
18 proolems first in that regard.

19 But there is enougn flexipility to allow for

20 review experience and some less than 100 percent efficiency
210n the part of FEMA pefore we get the wnhole thing

2 straightened out. We doc have commitments from FEMA veroally
23 and in writing to actively pursue tnis, ana I think only

24 time will tell if they are going to oe able to continue to

25 apply resources. They have diverted a numper of resources
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1 in their region to this effort, and I guess time will tell

2 whether they are able to do a pan--up job or not.

3

4
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1 OR. SHEWMON: In this giscussicn or consideration
20f what would happen to the populus, does the NRC nhave any

3 better definead rules as to when it should geclare a state of
4 emergency and ask for evacuation than it did pefore, or is

5 it still whenever somebody decides the public nealth anag

6 safety is endangered, that that's it?

7 MR. GRIMES: Wwe have tried to set that out in

8 NUREG 610 which was publisheg last Septemper which defined

9 the various classes of emergencies, when the public shoulad
10 0e notified and when protective action should be taken ang
11 the likely action tnat you woulad take.

12 I think that will take a lot of the subjectivity
130ut of calling for off-site action. It still goes not make
14 the final decision. It requires a final decision on

16 @vacuation and direction of evacuation ang distance based on
16 the specifics of any case, but you will at least be in the
17 emergency class when you are telling people to take shelter
18 and there are examples of gifferent distances, or gifferent

19 circumstances.

20 DR. SHEWMON: Thank you.
21 MR. GRIMES: I think we're making progress.
2 OR. OKRENT: If I could continue a little bit on

3 the pcint I was exploring, is there any real likelihood or
24 future OL's -- or I guess what you would call near-term

s 0L's, or anyway, those agon't fall intc tnis first category,
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1 that there could be a proolem in FEMA of not naving acequate
2 resources to ceal with the problem?

3 MR. GRIMES: That we will find out somewnat sconer
4 Decause we will be coming to decision points on full power

5§ Licenses tnis fall on several plants.

8 ODR. OKRENT: But tnhe rule says FEMA would have to
7 do0 certain tnings, make findings cefore those are grznted?

8 MR. GRIMES: So it is important that they at least
9 have acequate staff, even if they have trouble making

10 decisions? .

1 OR. CKRENT: well, I think they should be able to
12 divert enough staff to those several cases that they will be
13 able to make recommendations and complete reviews for those
14 plants, and they do have those priorities from us, ang the
15 times we have sent a letter from the Chairman to Mr. Macey
16 outlining the next several plants at the top that we think
17 should oe given priority, and among those are the next four
18 oerating license decisions for full power -- for example,

19 Sequoyah, Salem, North Anna, wnich now have low power

20 licenses will nave to have findings uncer the new rule

21 before they go to power.

2 Now, tne rule may not be in effect necessarily oy
3 the time those decisions are required, but the Commission

24 Nas indicatea that they would essentially follow the

25 proposed rule, or perhaps this final rule, for those new
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1 plants even though the regulation nas not become officially
2effective.

3 OR. OKRENT: Unger this new rule, if and when the
4 NRC has no more questions for Diaplo Canyon, could the city
5 0of San Luis QObispo, for example, effectively keen the

6 reactor from running by not setting up emergency plans ang
7 the Governor support them by saying he wouldn't .aake any

g state police available?

9 MR. GRIMES: That's a possibility. Wwe'a nave to
'90 look at the particular case and see what was geficient.

n DR. OKRENT: 1Is there something --

12 MR. GRIMES: 1I'm not sure exactly wnhere 3San Luis
13 0bispo is in terms of aistance, if it's within the ten-mile

14 zone or not.

15 OR. OKRENT: OQOceala Beach. That's within ten
igmiles.
17 MR. GRIMES: B8ut if everyone refused to make plans

1g8off-site, that could well affect the issuance of the license.
19 OR. SIESS: The Commissioners have considered

26 this? Have they heard the pras and cons on this?

21 MR. GRIMES: Yes.

2 OR. OKRENT: A gifferent guestion. Have you any

A basis for judging whether the steps that FEMA is taking for
24 Other hazaras for wnicn it has responsipility for emergency

25 preparegness, whether these are better? wWill they exist?
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2 Do you have any basis at all for juaging?

3 MR. GRIMES: Nc, Jjust general knowledge, but my

4 general impression is that they are not nearly as detailed
5 0r as thorough as wnat we are asking for for the nuclear

6 power plant hazard.

7 DR. OKRENT: Now, suppose FEMA found that the

8 Corps of Engineers haa found some gams were unsafe in some
9 state gue to their inspection programs and presumably

10 certainly needed emergency plans. Of course, they should
11 have them even if they are "safe".

12 But the state, in fact, tock no action in this

13 regara, they would still nevertneless be required to have a
14 plan for a nuclear power plant?

15 MR. GRIMES: FEMA has no authority to require

16 either one. The only requirement and the only real leverage
17 0y the Fegeral government in the current situation is the
18NRC's role in being able to withnold a license for a utility.
19 OR. OKRENT: B8ut what I'm --

20 MR. GRIMES: FEMA nas agreed to review the
210ff-site plans for us in our making our decision. There is
2 no comparaole license for a gam tnat is puilt.

23 OR. OKRENT: I realize that there are comparanle
24risks, let us say. I am just trying to --

25 MR. GRIMES: My personal opinion is that a lot
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1 more resources could te devoted to things like chemic:el

2 hazards, out it's also my personal opinion that what we are
3 doing on emergency preparedness for nuclear plants is a

4 conagition of generating power by nuclear means.

5 DR. OKRENT: Has anybody done a cost-penefit study
6 on tnese? I'm sort of curious.

7 What are the costs per plant? Is there some
gestimate per year and what are the initial costs?

3 MR. GRIMES: Yes, there have peen -- not cost

10 benefits, put there nhas been a cost study that was done just
11 oefore the Three Mile Island accident oy our Office of State
12 Programs.

13 Mike, do yJou have the NUREG numpber?

14 MR. GAMGO: There is an an analysis of cost.

16 There is a value-impact assessment in the paper that you

16 received this afternoon, as well as --

17 That is the value-impact assessment.

18 Also on page 5 of the Commission paper that Mr.

19 Minogue signed, it talks of cost of implementation.

20 OR. OKRENT: Yes, I saw that figure.

21 MR. GRIMES: NUREG-0553 is the study that was done
2 3ana there are estimates I see in one of the enclosures of $1
znmillion per plant. That wculd be the total cost of the
24pPlans. I would say, in addition to that, the public

s notification system mignt run something of that order. The

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING. WASHINGTON, D.C. 20024 (202) 554-2345



250

1 Diablo Canyon syste., I believe, nas peen ordered for 3
21little over $400,000 but that nas the ocean con one side ang
3 has no people immeaiately near the plant, so it is perhapgs

4 three-quarters --

5 DR. SIESS: Wwhat apout those people in boats?

8 MR. GRIMES: I beg your pargon?

7 OR. SIESS: Wwhat apout those people on the ocean?
8 MR. GRIMES: They would have to be notifea in some

9 less prompt fashion, probably by a Coast Guard helicopter.

10 OR. SIESS: 1Is that spelled out in the rule?

1 MR. GRIMES: It says essentially complete.

12 OR. SIESS: Okay. Got to learn nhow to read those
13 things.

14 OR. MARKS: Are there other questions on this

15 topic?

16 MR. GAMGO: 1I'ag like to make one more point.

17 Since there was some concern relative to FEMA, I'd

18like to simply point out that FEMA was involvea witn the
19drafting and development of tne regulation and, in fact,

20 before the regulation went to the Commission they did

21 formally concur in the regulation.

2 OR. MOELLER: Ang there were FEMA representatives
23 at the subcommittee meeting.

24 Mr. Chairman, as is our policy with the

25 Subcommittee on Site Evaluation, we always leave ten minutes
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1 for a preak.

2 ODR. MARKS:: VYes. I think you've done very well.
3 Before following that suggestion, in the staff

4 meeting which was to bring up recent events, one question

§ nas pbeen asked -- and there may be nothing to say or pernaps
6 even just saying there is nothing to say would cover the

7 point -- as to whether the recent affair at Mt. St. Helen's
8 has caused any perceptible problems at either nuclear power
9 plants, which would mean Trojan, I guess, or whether the

10 earthquakes wnich seem to have been going on recently have

11 called for any attention?

12 Gary, are you prepared to tell us what's going on
13 there?

14 DR. ZECH: Yes, sir.

15 1 aid get some information since you asked that
16 question tnis morning. [ talked to the Project Manager for

17 the Trojan plant. Wwhen the volcano did erupt, of course,

18 Trojan was, and has been, shut down for some time, so as far
19 3s impact from an operational standpoint, there was none.

20 However, they dia receive from apocut an eightnh to
2138 quarter of an inch of asnhn in the form of mud, as it was

2 described, so evidently there was some mixture with rain in
23 the area.

24 This dig deposit on tne site area. It did not

25 Cause any problem from the standpoint of off-site power,
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1 NOwever, which would pe the situation -- that situation

2 would be the same if it were operating or not operating.

3 So from that standpoint, there was 3 positive
4 point.
g However, the PG&E network agid suffer scme

6 distribution problems in the Oregon area. They gid have

7 some switching proolems in local power failures due to

g insulation shorting out on tne transmission lines, ana

g things of that nature.

10 The sta’'f does plan a trip to the Trojan plant ang
11 the area around there to discuss with the licensee some

12 systems proolems, or potential prodlems, such as silting in
13 the river whicn they dig note a decrease in the cepth of the
14 river near the plant from 75 feet to about 48 feet. So

16 there was some silting that did occur.

16 They will oe giscussing that aspect with the

17 licensee as they will with regard to potential ventilation
18 problems, wnhicn is an area that is of interest, of course,

19 and also this flasnover on insulation that I mentioned

2 occurred in other areas of the grid network suostations for
21 the licensee.

2 That is the extent of ocur information, really, at
23 this point, unless there is any guestion.

24 QUESION: None of the filters on the plant were

% affected by any of this?
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1 OR. ZECH: That is correct. They were not
2affected with this particular type of silting that they
3 experiencea. However, tne reason the staff is going, of
4 course, is pecause there is some guestion as to what may
§ occul in the future and we want to look into that area.

8 OR. OKRENT: Would tnhe giesels nave had any

7 pronlem with air supply if tney had been in the thick of the

8 (inavadible)?

9 OR. ZECH: I think that is a good question ang

10 that is one itam they are going to look into, look at the

11 filters for the diesels.

12 OR. LAWROSKI: Does the staff know, for the period

13 that immediately followed this (inmaudibple), wnether the wind
’ 14 patterns were as they were estimated in the olgd

15environmental impact statement, or were they more lucky or

16 less lucky?

17 OR. ZECH: I recall nearing something, in fact,

18 right shortly after that. The winao patterns were generally

19 in the prevailing direction, which means towards tne east,

20 yes.

2 And, of course, the plant is south of the volcano

2 ang sligntly west.

2 DR. MARKS: I guess if there is nothing else on

24 that, we will follow Dave's suggestion and have an emergency

2% planning break for ten minutes.

ALDERSON REPORTING COMPANY, INC,
300 7th STREET. S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 584-2345
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(whereupon, at 4:30 p.m., the Committee proceeded

to closed session.)

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 1202) 554-2345
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STAFF POSITION
HYDPOGEN CONTROL MEASURES
FOR
FULL POWER LICENSING
-

SEQUOYAH, WNIT 1
AD OTHER
ICE CORDENGER PLANTS



1,

CLRRENT STATLS

EXISTING SYSTEM SATISFIED CURRENT PROVISIONS OF
10 CFR PART 50,44

1.1 REDUDANT RECOMBIIERS
1.2 BACKUP PURGE SYSTEM
1.3 DBASED On 1.5% M-W REACTION

BEST ESTIMATE OF EXISTING CAPABILITY

2,1 CONTAINMENT DESIG! PRESSURE = 12 PSIG

2.2 CONTAIN'ENT FAILLRE PRESSURE = 36 PSIG

2.3 METAL-WATER REACTION FOR FAILURE PRESSUFE = 257



RECENT CHANGES HAVE MADE LIKELIHOOD OF SEVERE
ACCIDENTS REMOTE;

CAPF3ILITY EXISTS TO ACCOMMODATE HYDROGEN
GENERATION WELL ABOVE DESIAN BASIS LEVEL:

SUBSTANTIAL STUDIES Of ACCELERATED SCHEDULES
WILL BE UNDERTAKEN BY STAFF A'D APPLICANT;

CLEARLY BENEFICIAL MITIGATIOH SYSTEMS HAVE HOT
YET BEEN DEFINED;

STAFF CONCLLDES THAT:

1,

N0 ADDITIONAL PROVISIONS FOR HYDROGEN CONTROL
SHOULD BE REQUIRED FOR RULL POWER LICEISING OF
THE SEQUOYAH PLANT, PEDING RESULTS FROM THE
STAFF'S AD APPLICANT'S STUDY PROGRAMS A'D/CR
THE RULEMAKING PROCEEDING.



1

BAXS FOR STAFF POSITION

ACCIDENTS INVOLVING SEVERELY DEGRADED CORES ARE
MADE MORE REMDTE BY IMPLEMENTATION OF TMI LESSOIS
LEARED

1.1 HARDWARE IMPROVBMEINTS
1.2 [FPROVEPENTS IN OPERATING PROCEDURES
1.3 IMPROVEMENTS IN OPERATOR TRAINING

BEST ESTIMATE ANALYSES SHOW THAT CAPABILITY EXISTS
TO ACCOM'ODATE UP TO 25% METAL-HATER REACTION WITH-
OUT FAILURE OF COHTAINMENT,

SUBSTAITIAL STUDY PROGRAMS O All ACCELERATED
SCHEDULE WILL BE PERFORMED BY THE STAFF A\D BY
THE OWNERS OF ICE CONDEHSER PLATTS.,

ANY NEEDED CHANGES IN PLANT DESIGM [MDICATED BY
RESULTS OF ABOVE STUDIES WILL BE IMPOSED IN A
TIMELY MADER.
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Hydre gen Control Measures for Sequoyah

INTRODUCT ION

In the staff's Safety Evaluation Report on the Sequoyah Nuclear Plant,
Units ! and 2, dated March 1979, we stated that the cogpustible gas
control systems for the Sequoyah station were acceptable. In its letter,
“Report on TMI-2 Lessons Learned Task Ferce Final Report,” dated Decem-
ber 13, 1979, the ACRS recommended with respect to hydrogen control
measures that ".... special attention be given to making a timely deci-

sion on possible interim measures for ice-condenser containments.”

The staff has reviewed the matter of hydrogen control requirements in
light of the TMI-2 experience. The staff's findings are reported in

SECY 80-107 dated February 22, 1980. With respect to the Sequoyah and
other ice condenser plahts. the staff determined that the existing hydro-
gen control measures that satisfy Section 50.44 of 10 CFR Part 50 are ac-
ceptable for full power operation, pending completion of certain studies
to be performed by the staff, the Sequoyah applicant and other ice con-

denser owners.

DISCUSSION
In this section, the current status of the hydrogen issue, certain related
study programs, a rulemaking proceeding, and TMI related safety improve-

ments will be discussed.

A.  CURRENT STATUS
1. SECY 80-107
In the staff's paper, "Proposed Interim Hydrogen Control Require-
ments for Small Containments," SECY 80-107, dated February 22, 1980,



scoping analyses were performed starting with the assumption
that an accident involving a severely degraded core existed

in each of the six classes of containments considered. These
classes of containments include the Mark I, II, and III con-
tainments for BWR's and the ice condenser, sub-atmospheric,
and dry containments for PWR's. We concluded that inerting
should be made a requirement for the Mark I and II classes of
containments and that no additional requirements should be re-
quired for the other classes of containments pending the up-
coming rulemaking proceeding outlined in Task II.B.8 of the TMI
Action Plan, NUREG-0660, dated May 1980.

In its risk-based studies, the NRC's Probabilistic Analysis
Staff concluded that inerting the Mark I and II containments
would not reduce overall risk. It was also their finding, how-
ever, that overall risk would be reduced by inerting cf the ice

condenser plants.

Other elements of the NRC staff believe that although risk-based
studies are worthwhile supportive studies, there remain substan-
tial uncertainties in their ability to adequately treat actua.

accident sequences and operator intervention.

The NRC staff concludes on balance that the actions called for
in the above cited SECY 80-107 relative to ice condensers, and
particularly Sequoyah, Unit 1 should proceed pending the out-

come of the continuing studies in this area.



2.

Hydrcgen
Each of the Sequoyah units is provided with a pair of re-

dundant electrically heated thermal recombiners that satisfy
the provisions of 10 CFR Part 50.7/4, Moreover, the purge sys-
tem in these units can serve as backup systems should the re-
dundant recombiriers be unavailable. This combustible gas
control system can accommoda‘e up to about 1.5% metal-water
reaction in the reactor core while maintaining the hydrogen
concentrations below the lower flammability limit of four per-

cent.

Best Estimate of Existing Capability

In the above cited SECY 80-107, we reported that the failure

pressure for the Sequoyah containment was estimated to be 36

psig (the design pressure is 12 psig). We find that as much as

25% metal-water reaction can occur without exceeding the failure
pressure of the Sequoyah containment, even assuming combustion

of the hydrogen.

B. PROPOSED STUDY PROGRAMS

1.

Staff's Program

The NRR staff is preparing a User's Request to have its Office
of Nuclear Regulatory Research augment the existing programs on
hydrogen control. This will be a substantial program of studies
directed at developing an information base for use in the upcom-
ing rulemaking proceeding, cited above. It will also call fer

aarly treatment of those hydrogen mitigation measures suitable




for use in hydrogen .ontrol at ice condenser plants, with a

comnletion milestone targeted for the end of 1981.

Among the mitigation measures that will be inv.stigated in
the early phase for ice condenser ccntainmen:s are:

a. Hydrogen combustion systems;

b. Atmospheric fogging systems;

¢. Halon suppression systems;

d. Inerting;

e. Filtered-vent systems; and

f. Other systems.

The advantages, disadvantages, and functional capabilities

of each of these mitigation systems need to be determined in
terms of their use in ice cordeznser containments. The inert-
ing approach for example, which has been demonstrated to be a
workable system for the Mark I/BWR containments, may not be a
good choice for the ice condenser containments. The ice con-
denser containment, being about four times larger than the

Mark I containment, has much more equipment located inside con-
tainment. Containment entries need to be made several times a
week for the ice condenser (maintenance purposes) versus about
five times a year for the Mark I containment. In our view, se-
lection of the inerting approach or any of the other approaches

at this time would be premature and inappropriate.



RULEMAKING PROCETDING

In accordance with Task I1.8.8 of the TMI Action Plan (NUREG-0660),
.rulemaking proceedings will be conducted to determine whether and
how the staff's existing design bases need to be changed to accom-
modate those accidents involving severely degraded cores and melted
cores. One of the principal items in this rulemaking proceeding is
the matter of hydrogen management for all classes of containments.
Although not yet established, the schedule for this proceeding is

expected to range over two to four years.

TMI RELATED SAFETY IMPROVEMENTS

As a result of the recommendations made by the staff's TMI Lessons

Learned Task Force, and actions taken by the staff's Bulletins and

Orders Task Force, a substantial number of safety improvements have

already been implemented and will continue to be implemented at all

operating and new reactor plants. These improvements include changes
in hardware, operating procedures, and operator training, which con-
tribute to making more remote and acceptable the likelihcod of ac-

cidents that invelve severely degradad cores. Details of these im-

provements are described in:

1) NUREG-0578, "TMI-2 Lessons Learned Task Force Status Report
and Short-Term Recommendations,” July 1979;

2) Letter to A1l Operating Nuclear Power Plants from D. Eisenhut,
Acting Director, DOR, September 13, 1979 (transmitted L2 re-
quirements and clarification); and

3) Letter to A1l Operating Nuclear Power Plants from H. Denton,
Director, NRR, October 30, 1979 (further clarification of re-

quirements).
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CONCLUSION

On the basis of the above discussion which indicates thal the likeli-
hood of severely degraded accidents has u.-n made acceptably remote,

and that a substantial study program will be undertaken on an accelerated
schedule by the NRC staff as well as by TVA and other owners of ice con-
denser plants, the staff concludes that no additional requirements be-
yond those of the currently effective 10 CFR Part 50.44 need be imple-
mented for the Sequoyah plant and other ice condenser plants, pending
completion of the study programs identified above and possibly the rule=-

making proceeding also identified above.

Since the matter of full power licensing for the Sequoyah plant will
have to be considered by the Commis.ion, we request a statement of the

ACRS views on the staff's position as outlined above.
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DESCRIPTION 0 F THE LOSS OF

DPECAY HEAT REMOVAL

-»

CAPABILITY AT DPAVIS BESSE UNIT

ON APR 19, 1980

e
—

SLIJES PRESENTED AT THE

JUNE 5, 1980 ACRS MEETING 8Y

I. VILLALVA



L.

II.

SUMMARY OF THRE EVENT

e . e e, Kt T e e R e e i P

STATUS OF PLANT AT TIME OF EVENT = PLANT IN REFUELING MODE; HEAD

DETENSIONED WITH BOLTS IN PLACE; RCS LEVEL SLIGHTLY BELOW HEAD

FLANGE; RCS TEMPERATURE 90F (ROSE TC 170F); MANWAY COVER ON TOP

OF STEAM GENERATOR REMOVED; AND DECAY HEAT BEING REMCVED BY DHk

LOOP NO. 7.

EQUIPMENT OUT OF SERVICE FOR MAINTENANCE/TESTING PURPOSES OR TO

PRECLUDE INADVERTENT ACTUATION - SOURCE RANGE CHANNEL 2; HIGH
PRESSURE INJECTION SYSTEM; CONTAINMENT SPRAY SYSTEM; DECAY HEAT

REMOVAL LOU NO. 1; STATION BATTERY NO. 1 (125 VOLT BATTERIES 1P

AND 1N): EMERGENCY DIESEL GEWERATOR NO. 1; 4.76 KV ESSENTIAL

SWITCHGEAR 8US CLl; 13.28 KV SWITCHGEAR BUS A (THIS BUS WAS ENERGIZED

BUT NOT ALIGNED TO SERVE ITS LOADS.)

MAJOR CONTRIBUTORS TO THE EVENT:

A.

C.

EXTENSIVE MAINTENANCE AND/OR TESTING ACTIVITIES;
INADEAUATE PROCEDURES AND/OR ADMINISTRATIVE CONTROLS; AND

TWO=0UT- 9F=FOUR SFAS LOGIC.

ACTIONS TAKEN TO PRECLUDE EVENT:

A.

ISSUED IE INFORMATION NOTICE 80-2C ON MAY 8, 1980 INFORMING LICENSEES
OF EVENT.

ISSUED IE BULLETIN NO. 80-12 ON MAY 9, 1980 REQUIRING LICENSEES TO
TAKE ACTIONS TO REDUCE THE LIKELIHOCD OF LOSING DHR CAPABILITY WHILE

IN COLD SHUTDOWN OR REFUELING MODE.
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SIMPLIFIED AC DISTRIBUTION SYSTEM
AT DAVIS-BESSE UNIT 1 DURING LOSS
OF DECAY HEAT REMOVAL EVENT

START-UP TRANSFORMER 01 START.UP TRANSFORMER 02
345 KV-138 KV 345 KV-13.8 KV
| | \
~ ] L
y ) )
) 13.8 KV BUS “A" | '/ 13.8KV BUS “B”
R A e —-—
0\\
) (ALL BREAKERS FROM BUS “B" OPEN) ) ) +) HEB F2 )
' FEEDS TO
RCP's, CWP's,

ESSENTIAL SWGR.,
OHR PUMPS, ETC.

(@)
‘ 12.8 K\V-480 V

N.C. NO. )  TRANSFORMERS )N.O. ) N.C.

i 480 V SWITCHGEAR * | 480 V SWITCHGEAR
) 8US "E2" N.C. '> N.O. > . Y ne.

|
N. ) N.C. ) N.C. > )

v 480 V MCC “E23" bV oS “Fan N.C.

(NOTE: POWER FLOW IS THROUGH HEAVY LINES ONLY )

REGULATED INSTRUMENTATION REGULATED INSTRUMENTATION
DISTRIBUTION PANEL "YAR" DISTRIBUTION PANEL “"YBR"

120 VAC CHANNEL A)

(120 VAC CHANNEL B)




SIMPLIFIED 250/125 VOLT DC AND 120 VOLT AC
INSTRUMENTATION DISTRIBUTION SYSTEM AT DAVIS-BESSE

PRIOR TO LOSS OF DHR EVENT

(CHANNEL A)

(250V DC)

P e
- (BTTTERY 1P)
N.C.
(=125V DC)
. 1 .
N.C. \\P
-
FROM
MCC" E12A"
INVERTER
FROM DISTR.
PNL. “YAR"
-
. (CHANNEL 1)

120V AC ESSENTIAL INSTR.
BUS (LOADS INCLUDE. RPS
SFAS, AUX. SHUTDOWN PANEL)

BATTERY 1N) “we——

WL}

FROM
OISTRIBUTION
PANEL “YAR"

1

INVERTER WITH
TRANSFER SWITCH
AND MANUAL BYPASS
SWITCH
(250 VOC/120 VAC)

= (CHANNEL A)

120V AC UNINTERRUPTIUN
INSTR. PANEL (LOADS INCLUDE:
ICS, NNi, CRDS . COMMUNICATIONS)

* INSTRUMENT BUSES LOST UPON TRIPPING
13.8 KV BREAKER 'HBBF2"

N.C.
(-125V DC)
/ N.C.
FROM
MCC "E12A"

al

INVERTER

FRCM DISTR.
PNL.”YAR"

* (CHANNEL 3)

120 V AF ESSENTIAL INSTR.
8US (LOADS INCLUDE: RPS,
SFAS, AUX. SHUTDOWN PANEL)

I\



' SIMPLIFIED 250/125 VOLT DC AND 120 VOLT AC
INSTRUMENTATION DISTRIBUTION SYSTEM AT DAVIS-BESSE
PRIOR TO LOSS OF DHR EVENT

(CHANNEL B) Mk = el
BATTERY 29) (BATTERY 2N) ==
(+125V DC}) {250V DC)
——— N.C.
(-125Vv OC)
. N.C.
FROM FROM
MCC F12A ¢ MCC F12A
L N.C.
)
y FROM t
p- DISTRIBUTION
PANEL “YBR"
INVERTER WITH

TRANSFER SWITCH
AND MANUAL BYPASS
INVERTER SWITCH INVERTER
{250V DC/120V AC)

FROM DISTR. FROM DISTR. >
PNL. “YBR" PNL. “YBR"

ICHANNEL 2) * (CHANNEL 8) (CHANNEL 4)
120V AC ESSENTIAL INSTR, 120V AC UNINTERRUPTABLE 120V AC ESSENTIAL INSTR.
SUS (LOADS INCLUDE: RPS INSTR. PANEL (LOADS INCLUDE 8US (LOADS INCLUDE: RPS,
SFAS AUX. SHUTDOWN PANEL) ICS, NNI, CRDS, COMMUNICATIONS! SFAS, AUX. SHUTDOWN PANEL)

* INSTRUMENT BUSES LOST UPON TRIPPING
13.8 KV BREAKER “HBBF2"
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VALVE ACTIONS AND STROKE TIMES DUE TO
ACTUATING SFAS LEVELS 2, 3, AND 5 'JPON
LOSING POWER TO INSTRUMENTATION CHANNELS 1 AND 3

EVENT A - VALVES FROM RCS TO DHR PUMP SECTION CLOSE. (DUETO
SFAS LEVEL 2 OR 3, HPI & LPI, WHICH ALSO ISOLATE
CONTAINMENT.)

C
0 ~208S
Q == . N \ \ \
\ B ", N\ ‘\\ N\ \\ \~ \\
EVENT 2 © NORMALLY CLOSED VALVE LEADING TO DHR
\ y PUMP SUCTION FROM BWST OPENS. (DUETO
. NU N\ \_ SFASLEVELS3,LPl)
\ N \ \ N . \ N\ \
i T S e e T
N N \ N ‘, N
\ ) S R TP e, T e e, \

EVENT A  NORMALLY OPEN VALVES IN LINES FROM BWST
LEADING TO DHR PUMP SUCTION CLOSE. (DUE
TO SFAS LEVEL 5, ECCS RECIRCULATION.)

o LEVENT f} . N.C.VALVE FROM CONT. EMERG. SUMP

~60 S

LEADING TO DHR PUNMP SUCTION
OPENS. (DUE TO SFAS
LEVEL 5, ECCS

RECIRCULATION.) DRY SUMP)

v
~90S



LICENSEE ACTIONS REQUIRED 8Y IE BULLETIN 80-12

REVIEW OF THE DAVIS-BESSE LOSS OF DHR EVENT AND OTHER SIMILAR

DHR DEGRADATICN EVENTS.

REVIEW OF THE HARDWARE CAPABILITY, EQUIPMENT REDUNDANCY AND
DIVERSITY, AND OVERALL CHR RELIABILITY IN PREVENTING THE LOSS

OF DHR CAPABILITY WHILE IN A COLD SHUTDOWN OR REFUELING MODE.

ANALYSES OF THE ADEGUACY OF PROCEDURES WITH RESPECT TO:

(A) GUARDING AGAINST LOSS OF REDUNDANCY CR DIVERSITY OF DHR
SYSTEMS;

(B) RESPONDING TO LOSS OF DHR EVENTS DURING TIMES WHEN ACTIVITIES
THAT COULD DEGRADE DOH.! CAPABILITY ARE BEING CONDUCTED, fE.G.,
WHEN MAINTENANCE ACTIVITIES IN RELATED SYSTEMNS ARE BEING

PERFORMED OR DURING REFUELING).

IMPLEMENTATION, AS SCON AS PRACTICABLE, OF ADMINISTRATIVE CONTROLS

TO ASSURE THAT:

(A) REDUNDANT OR DIVERSE DHR METHODS ARE AVAILABLE DURING ALL
MODES OF OPERATION;

(8) ALTERNATE MEANS OF DHR ARE AVAILABLE OR THAT RESTORATION
OF THE LOST TRAIN IS EXPEDITED IN THOSE CASES WHERE SINGLE
FAILURES OR OTHER ACTIONS CAN RESULT IN CNLY ONE DHR TRAIN

SEING AVAILABLE.



