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MR OKRENT The meeting will now ccme to order.

This is the meeting of the Advisory Committee On
Reactor Safzguards, Subcommittee on Safety Philosophy,
Technology and Criteriae.

1 am Cavid COkrent, Sutcommittee Chairman. The

other ACRS members present are Yr. Bender, Ebersole, ¥Xerr,
FEtherincton, Mathis, Ray and Plesset.

The purpose ¢of the meeting is to discuss matters

i1

relating to NER management philosophy in developincz
liceusing reguirements and to discuss cascading failures in
.

nuclear plants.

This rmeeting is being conducted in acccrdance with

the provisiones of the Federal Adviscry Committee Act and the
Government in the Sunshine 2Act.
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Richard favio is th federal emplcvee
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for the meetinc.

The rules for participration in todav's meeting
have been announced as a part of the nctice ¢f this meeting

previously published in the Federal Register on Aucust 18,
196Cs * transcript of the meeting is being kept and will be
available by September S, 1280, it says here.

Tt is recuested that =ach speaker first identify

ient clarity and volume so that
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himself and speak with
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W2 have received no Wwritten statements Or requests

for time to make oral statements from members ¢f the

n

public,
I think sveryboiy has a copy of the tentative

agenda. We might lceck 2t this for a moment, if you like. 5

(2 d

understand that Mr. Denton and some others probably are on
the shuttle bus which is due in around 9310, and the acenda
says we are suppocsed to start with them about %:1%5.

At any rate, as ycu recall, one purpose of this
meeting is to begin discussion with the staff on the
guestion of cascading failure. For the mcrning sessiorn,
DPick Savio and T tried to prepare a list of possible

hiloscphic gqQuestions or whatever ycu want to call them.

‘0
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irst I might ask if there are points that members

L&

wish to make, guestions th=y wish to raise on these or other

points that they think we should try tc include this morning
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opportunity to talk with the management of NRE. The

-+

indicated in August they cculd nct make it then but they

would like to ke here in September and sort of talk about a

group of things at cne timee.
Any comments?
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SCLE: I would like to comment., We should

A

stand up and lcok in perspective at our (inaudible).
simply cannot see anything, in fact, more simple. Ey and
large I can't help but look at (inauditle) you really say ve
are not going tc look very much more, we are going back to
the cosmic view of the picture. (Inaudiible.)

I think we have to look a little bit differently
at the detail versus the presciptive and iterate scme
position that we have not got to yet. And, of course, that
gets around to s>me degree of standardization that we have
not yet contemplated.

I would just like tc open that as a general
topice I mean I could loox at the recent Surry incident.
There is a piece of plumbing that an ordinary sewvage plumber
would do 2 better job on. (Inaudible.) And I can alsc look
at TMI-2 and maybe with three or four csentences say it is a

lousy piece of instrumentation (inaudible), and at Erown's

w

Ferry it clearly -- it was preunderstocd that the potential
for that sort ¢. event was there. We 3ot to the thing
befcre worse things could have happenec.

Eancho Seco and Crystal River to some degree were

(inaudible), and try to identify the cazuses ¢cf these

thingse. I think that would do some good.

<
L

s PLESSET: Jesse, T 4id not get your obiecting

to standardization.

ALDERSON REPORTING COMPANY, INC.
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MR,

143}

SEBSCLE: One would prevent things of this
sort by hardlining the details which we do not do.

¥R, KFEE:¢ One would standarcize these acts, so ==

1

¥R. EBERSOLE: One would have critical detail

"
3

r

hings.

that would vreclude these

MR. X

5]

RR:s If I can change the subject slightly, I
had said before and T continue to be conce=wned about in the
process of making ccrrections and improvements, we are
placing a tremendous burden on the resocurces ¢f both NEC and
operating plants, ané we need, insofar as we can, an
enterprise to try to continue to encourage NRC to
(inaudible), which would permit the people who are making
the chainges to dc them with sufficient thought that they do,
indeed, produce imcrcvementse.

It may be that I am looking at things from a

than the people
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who are cperating the plantc, but when I see al

®

schedules that are
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demands for information changes

beirg imnos2d on operating rlants are not realistic. I anm
concernad that both the N2C stazaff and the peorle cperating

plants are doing s> many things so fast that the

improvements we hope to effact may get lost in the confusion.
I just don't think that we czan do as many things

as are being acked for as rapidly as some of the existing

na to 4o,

P

te we ar
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m

schedules would indic

o
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TNDEPs I have a somewhat different view of

143}

the way in which the problems are. First, I am not nearly

a4

as optimistic as Jesse 2bout the idea of some more

J
4

-
3

systematic way, whici will interpret as being a term which
standardization is going to circumvent. The kinds of
probtlems which will make the newspapers, we always will have
some, and they will be advertised as being worse than they
are in mocst caces.

But there are some fundamental things that we need
to understand, and one of them is the guestion of hcw nuch
intzrdependance Wwe can tolerate in these plants anéd whether
we understand interdependence well enough to be able to
rationalize whether we have done an approach that is
effective in seprarating circumstances; why one accident
doesn't impose problems on aznother.

The =zecond point that seems to me to be pretty
important is to ke sure that there is time toc take action.
¥Yost 0f the events that have been talked about, there wzs
plenty ¢f time for action btut the coperators 4id not act in
the time which was accessitle tc them. It seems to me we
have to establish an approach that shows that the cperato’ .
can do things and will do things within specified times.

Then the third cne is the gquestion which I think

has been brought up bty this committee somewhere between 10

r
|

-~
-

and 100,C00 times, I 2m not sure which. 1at is the

[y

i
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question of whether the operators can diagnose accidents.
We could sort out those things in our discussion like this.
I think we would be a lot better off than we would by Jjust
trying to analyze =sach cne of these things individually and
come up Wwith separate answers, &ven though that does run the
risk of some generalization.

¥R. OKRENT: Any othar comments cor pcints the

members would like to make now?

w

J2Try.

MR. FAY: I would like to supplement Bill Xerr's
thought that there is need to evaluate, if you will, and
assingn prioritiss so that the respcnders, the licensees can
standardize their appreocach and uce their resources to the
best advantage. I think some thought might very well be
given to making the NRBC edicts less prescriptive sc as to
force the licensees to a mcre analytical approach from a
perspective as tc what the overzall situation is, and perhaps
thereby delve nrcre deeply into sclving the prcblem and
improving their operatcr tra2ining and sc on.

It iz inherent, wnen they are given certain things
to 20 by certain dates, that that is 2ll they do. They are
forced to meet those dates along the sprecific lines and
details that are laid down to them and so they don't -- they
are really reengineer situations tc the ext2nt that they

have the capability of doing it.

ALDERSON REPORTING COMPANY, INC.
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I would like to comment on Jesse's point. It is

r

tru=2, perhaps, that a seriess of silly 1ings, either a
stupid act of commission such as testing for leakage with a

candle, or a stupii design such as the configuration of that

5]

plumbing at Brown erry, are the underlying roots as to

[
why certain things happen.

BRut it seems to me 1in retrospection that every one
of these incidents, while thev might have been initiated by
soma very trivial oversight or lack of consideration, every
one of them has brought cut underlying deficiencies that are
guite deep and pervasive, such as, for instance, a lack of

proper operator traininc tc recognize emergency situations

at TMI, which I cannot say is the reason that they had the

ct

he major reascn why the accident tecanme

p
O

accident so much as
as deep and significant anéd as damaging as it did.
I would have a problem in the sense of

standardization such as Jesse mentions from the viewpoint of

to move tc ¥Yr. NTentocne. I understani that he has a broken
schedule this morning. Scnmewhere around 10 o'clock there
are some cther people upstairs who want to talk to him. And

part of the group from the staff over here will have t¢ go

v

upstairs, but part w#will remaine Then I ascsume sonmetinme

lat2ar in the morning he will »e able to come back down.
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So, Yr. Denton, dc you want to start?

¥R, DENTON: We don't have any planned
presentation. Wwe understood ycu wanted to discuss a litany
of items, and we are prepared this mornirng tc gc¢ throuah
those with ycu.

MR. CKRENT: Fine. We don't have a definitive
order in which we think these should be discussed. If there
are some you would like to take in the period between ncw
and 10 o'clock or whenever it is you have to break, we could
try to rearrange things if that would be convenient.

MR. CASEs Taking 1into account the people who are

23}

her2 now andi the p20ple who will have to go to the meeting a
little bit later, T suggest three categories: one category,
9 to 103 the second, 10 till the Commission meeting; the
third category until lunch, and the fcurth category at the
lunch.

In the first catecory, (a) and (L), we would take

up richt now.

¥r. Schroedasr dces not have to co teo the Commission
meetine, HYe can 423l with that.

After the Commiscion meeting your list is a little

"
]
-+
=
’.4.
ot
~ 4

<

1
Al

bit different than ourse. L=t mre go oOve

Schroeder. General approach, the need for a mcdification.
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That is my (c). And (&), general approach to defining
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requirements f£fo
MR
MR, CASEs (h), z2pproach to developing

recuirerents for ice condenser containment plants, and (i).

Then after the Commission neeting, depending on ¥r. Stello's

availability, T would like to take up what ycu call the

Brown's FTerry cvent as soon as he is available, scmetime
aftar 11, and ¥r. Denton gets back.

Then we can gc to others which will be primarily
by Dr. Foss, leaving for this afternoon the cascading
failures.

Does that make s=2nse?
¢ There is one you did not mention, on
control room reguirementse.

ME+s CASE: That will bte after the Commission
meetinge.

s All right, by ¥r. Hanauer.
5 it seems like Savic must have been talking to
somebody and ha had it arranged in the order you mentioned.

Why dcn’'t we start.

MR%. DENTON: We are ready to start on (a) and

(b)e %e don't have a planned presentation. (Inaudible.,)
YK. CKXRENT: well, all richte. With regard to the

NTCPs then, mavyhe it would helpr the members if ycu could

ALDERSON REPORTING COMPANY, INC.
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give a one-minute summary of what you think is the approach

L

that you have recommende. T hav~ the SECY document here.
don't know if they 211 have it.

¥YRe. DFENTON; Let me ask Darrell Eisenhut to
summarize it for you.

MR, FISENEUT: Basically, when we developed that
document, there are basically three cpticns we could take.
Remember the Commission in connection with the Action Flan
developed a set of requirements, post-T¥I requirements for
OL's. They laid out an aporcach that covered operatincg
plants.

The cne thing that was not included at all was the
licensing requirements for “Ps and manufacturing licenses.
Basically we lcocked at three options. 0One was just to go
back to the pre-TMI CP regquirements, modified by the Action
Plan, just to add on the OL Action Flan.

Another option was we could just take no zcticn,
pericd, That would be the other end of the extreme. We
could just sit tizht and do nothing until we better
understcocod the ra2gquirementse.

The third approach, which was somewhere in the

middle, and the option we proposed w to resume licensing

oY
n

using the pre-T¥%I CP reguirements, augmrented by the Action

o |

Plan. 7Tt r=2quired certain z2d4ditional measures in selected

areisSe

ALDERSON REPORTING COMPANY, INC.
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These areas were the sams areas that were
jdentified in the ACRS letter when we met on this issue some
time ago. Pasically there are four of them that we had
addressed in the paper. The approach *hat we tocok was to
propose using this as the licensing package for CP?s, anéd we
are issuing it for commente.

The four areas we were siting, degraded core
rulemaking, reliability engineering and emergency
preparadness. ‘o it sort of goes beyond the CL Action Flan
in those areas. That apprcach we are soing tc be sending

out for comment prior to going forward, and that is where vwe

presently are todaye.

“D. CFXRENTs: Well, I woulid assume that the two
areas which ar=z possibly complicated, of the four you have

mentioned, are the ones dealing with the reliability part

Q

and the one with i1s¢graded core cooling, since the siting and
emergency preparedness ones, I think, will lte more clearcut,

however you want t

(&)
L8]
=
t
-
o
.

Perhzps you could tell us, for example, in the

=

area of degraded core cooling, what guidance you think you

ot

have provided or you ars proposing to provide, and why this
meets the neesd, whatever the need is.
MR, DENTON:2 We czn sure do that, but is it test

to cover it now or do ycu want to wait and comment cn the

o
ot

proposed rule when it is on the street? You know, we went

ALDERSON REPORTING COMPANY, INC.
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through these with the Commission before, and ycu are rights
in two of the areas, siting and emergency planning, the
Commission has provided definitive guidance tc the staff.

Cn the reliability one, we spelled out in the
proposed policy statement which systems are tc be covered
with risk assescment technicues, and in the degraded core
one we specified they are not to foreclose, to the extent
practical, the capabilities tc cope with the items that are
covered in the degraded core rulemaking,

MR. OXRENT: Well

“R. CEKTONs And industry is divided on these
topics, too, and one of the reasons for going out for public
comment is to give all parties a chance to get their oar in
on how to apgproach it. Industry has proposed that we should
not gc into mitigation reguirements for the CPs; we should
just stick to pravantion. BAnd they would like to propose

systems that would give a 5 to 10 risk reduction in

great extent pocssible outcome of the degraded ccore

rulemakinge. So we have asked them to cover those in thz=ir

-

responces. S0 it is not a decision-making ragpere. it is a

e 3
-

There is alsc attached to it a thick RUEREG

ALDERSON REPORTING COMPANY, INC.
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document that spells out the requirements of the Action Plan
for CF holdars.

One last issue that is being considered before
relesasing the paper is whecher or nct to also require the
licensees to compare their plant tc the staff standard
review plan and the current rec guides and justify
departures therefrom.

So that is really the last issue that the
Commission is considering adding to the paper.

Darrell, would you like to comment more cn the =~

BR. CKREXT: I guess I don't know what it means

e

when it says not to foreclose. I can recall back -- I d4on't

-

Knowe. I suppose more than five years ago PWR designers were
not going to foreclose their possibility for maintaining

mora relief capacity on primary systems in connecticn with

ATHS. That is, they were going to maintain flexibility in
design, is one thing we heard.

3

- 3

2ut not too long afterwards we found that, in
fact, once they vwere proceedcinc along construction, they had
a construction permit, they reazlly did not have any
flexibility with what they saide I think that we see that
there is a conciderabls reluctance to 50 and cut something

intc a pipe where the hole was not there at the leginning

and so forth.

ALDERSON REPORTING COMPANY, INC.
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¥R. DENTON: Plainly, the way to not foreclose
anything would te tc wait for the degraded core rulemaking
to be over, and whatever the Commissicon reguirements wvere at
that time would be clear. The Commission did not opt for
that option, so I think it recognizes that these plants are
designed and the raquirements we are talking about only
apply to those currently filed CP applications.

Though designs are essentially complete, they were
all essentially through the hearing process at the time TMI
happened. So in order to really avoid foreclosure
guarantead, you have to wait until the degraded core

rulemaking is over, which might be years before you could

come to that decisicn.

o)

¢ I think the approach the Commission is asking
for comment on -- recognizing the plants are designed =--
there are ca2rtain things, perhaps, such as a choice of
concrete, den't use lime concrete, go tc basalt so you den't
get CO . Think about hydrocen control. And there is an

ice condenser plant or two in this list.

don't foreclose, but they sure cannot cuarantee it. I think
the proposed approach treats these plants as the last of the
present generation, and the rule cnly applies to those six

applicants, an?d I do not expect all of those six tc continue

to Le viable.

ALDERSON REPORTING COMPANY, INC.
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There are very fec¢w of them that I would expect to
continue the prccess. They have all banded together to awvait
the Commission's policy statemsnt. But it is not intended
to apply tc anvone but the presently filed CPse. I guess I
should make the point, too, that I do not see any new CTs
being £filed with the Commission for 2 l¢.g time. There is
no indication that I get from industry that there is anybody
coming in with an apolication possiltly in this decade.

Mo
i

(g &)

« BENDER: You put the attention on these
half-dozen plants that are in the ccnstruction perni
stage. There are about 7C total, I guess, that are to be
considered. Just from a practical standpoint, what is the
reason for wanting to get those into some Letter state than
the other, for want of a better term, €E4?

2. DENTOK: That is clearly an option, toco. We
identify three opticons. One is don't treat them any
differently than the ones that are presently under

-
-

construction 2nd just apply the Action Flan requirements as
they ccme alcnge. It seems to me there are some changes that
we carn accomplish in those plants. We can make them
somewhat better.

The other apprcach wculd bte to wait until all the

rulemakinge is done and have a whole new generation of better

“r

designed, safety plants, standardized, that approache. There

are no real incentives for that. Ycu would not £ind anyone

ALDERSON REPORTING COMPANY, INC.
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to apply it to in the near future. So I think it sort of
recognizes that they are probably better designed plants
than the ones that are under construction and we should not
be passing up an opportunity to get those gains that are
possible in plants that are essentially through the design
phase but have not yet startec construction.

¥53, BRENDEF: There is a risk-benefit relationship

w

which presumably is being taken into account when one does
these things, and I don't =2ven xnow whether the rulemaking
approach deals with risk-benefit in any guantitative sense.
Do you have a rhilosophy that is going to be developed
during the rulemaking?

MR. DENTON: No, I do not =-- not in that kind of
sense. I think this is more pragmatic. As you say, there
are almost 70 plants licensed to operate and another 90 cor
so that are under construction. This would add to the
universe of operating reactocrs.

Yy own view would be that we should nct let t(hem
go without reccgnizing zome of the valuable lessons that are
in the Action Flan; that we should reqguire those changes.

At the same tire, I don't see that we would have to await
the outcome cf every rulemakxing we have under way.

You asked me, and that is my view. I do not see
safety as beiny a plateau in which if you meet that, that is

acceptable to sveryone. I think zafety is a gcal for

ALDERSON REPORTING COMPANY, INC.
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society and I think we ought to fix where we have the
oppoertunity. I recognize from a risk standpoint these might
be better than the average plant in operation today, but I
think that is our mission.

Yzu could argue the other way, and T think =--

MR. BENDE®: I am a rate payer. I have to buy
electricity at some rate. Cne of the things that is
influencing the rate at the moment is the rate at which the
plants are made available tc me for electrical generat:i:on
purposes.

I envision, if I sit arcund for a decade or so,
there may, in fact, be some kind of a rulemaking. It
probably will take about that longe. T really would like to

see something that has a time frame associated with it that

(ad

is practical, that gets the plants on line in some

w

ot

reasonable time pericd and at the same time has some
quantitative value in terms of risk reduction, if such is
attainable.

If there is no gquantitative risk reduction
available within a reasonable time frame, I think you are

just creating a lot of scund and fury, and I suspect that is

what you ar2 doinge. I have not heard anything that

(2
L)

e
|
(8
4
v

indicates anvything any aren rom that right now.

"
BRe [

e

KTON: Tk

>

n

n
D

1
be

&

nts if they are built will

0

be displacing the burning of cozl, most likely. There are
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not any new oil burning plants being built in the U.S., so
society has to judje whether they want to burn uranium or
burn coal for these.

I think the proposed policy =s=tatement, what it
does is say make them a little bit better than plants that
are under construction. It dcoces not require a whole new
generation, and I see differing people would have differing
views. That is cne of the reasons for going cut with a
draft policy statement.

Remember, the Commission was criticized for
adopting the policy statement cn the 0L plants without
public comma2nt.

MR. BENDER: There is nct anything wrong with
public comment. I am all for that. But there ought to Ete
something to ccmment on, ancd there is damn little to crmment
on from what I hava sesn so far.

ME. OKRENT: Mr. Kerr.

MRe |

. -

-

ZRRs Harcld, T interpreted your earlier
comrments about pocssible future licensing to mean that in
your view it is unlikely that you will get applications for
L2w plants in the foreseealble future. When T talk
occasionally to people in the utility tusiness, they tell me
that that is indeed the casze. And cone of the reasons they

give == I don't know whether it is the right reason or not

-= is that the licensing situation is so uncertain that
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nobody who has to make a judgment would apply for a license
oW,

You seem to be telling me that we really do not
need to worry adout licensing new plants because nobody is
going to ask tc license one. It occurs to me that we may be
devaloping a1 self-fulfilling prcphecy in which the peorle
who are responsible for licensing don't see anybody asking
for licenses, and therefore there is no rush about setting
up a2 system in which licenses cculd be cbtained,

And the people who are askinc for licenses don'i
see any way of getting a plant licensedi, and therefore they
are not going to ask that plants be licensed. Now, it
con~erns me a little becauses I think that Congress is a
policy-making beody in this country if we have one. All I
csee coming out of Ccngress up to now says that it is a
policy of this country to operate nuclear power plants

sa‘ely.

-
4

r
1Y
3]

therefore seems to me that th egulatory

Commission does ‘'.ave some responsikility t ake ic pessible

0
=3

£o5r peorle to get licenses for power rplants. I hope we are
not getting ourselves in a situation in which the Commission
has concludsd that since nobody is going to ask for a
license, there is no rush zbout making it possihle for
people to regusest licenseas.,

MR, DENTON: I hope I 4id not imply that we would
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not review a license if somebody came in the door, but I am
trying to reflect my understanding frorm talking to reople in
DOE about load growth in this coun*ry, the need for
electricitv, and the projected number of plants.

There has been a marked downturn in the
coasumption of electricity and the growth rates, and if you
look at the present plants, fossil and nuclear, that are
either on the %oards or -- the best advice I can get is that

this will guarantee that the country has sufficiently high

[on

reserve margin throughout this decade.

It is true you cannot project what the long-term
growth of t.e country will be. If somebody is interested in
a license, we will certainly develop the reguirements or
wvhatever it would take to gc that route. My own view 1is the
lack of enthusiasm for nuclear power is not sc much the

desian cf the plant but other icssues, such as waste

disposal, which has beccme very acute.

L

124 ]

)
OKR

- It

™

NT: Harold, do you really think that if
you were the recponsible engineer at a utility and the
chairman of the board came up te you and said can vou tell
me what the Nuclear Kegulatcecry Commission will want from the
safety point of view of a plant that we would want to start
construction on in four years and have cperatinag in twelve

sticn, knewing everything you

10

years, you could answer the qu

know from the inside as well as from the outside?
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MR. DENTON: No, I could not ansver it today; but
I think we could get an answer. It would mean a Commission
action. The Commission has not acted on what is required
beyond thcse applications that are under review.

MR, OXRENT: PBut vou say it is a Commissica
action. Yy experiesnce in cbserving groups like the
Commission or the Ccongress or so forth is they need to have
a proposale. Sometimes it comes from an individual within
the Commission or within the Cocngress, but they do not
spontaneously develop a coensensus position, you know,
without scamszthing to review.

I guess I do not see that ycur response to ¥r
Kerr that, well, if someone ccmes in with a request to
construct a plant, you would review it is responsive to the
general issue that is on the tzle, which is safety
philoseprhy and general design criteria that a new plant
should have.

I am not trying to let the nuclear industry off

-

the hock by focusing on the staff. I think, in fact,

e
“t

would be well if they came forward with their own proposal
for what they think future glants should look like. I
thirk, in fact, the NTCP people should also come in with
their own specific rroposal.

Qut aside from that, I would hope that the NEC

rh
[4))

staff would develor something that was somewhat more o
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tangible approach to, cne, the guestion of degraded cocre
cooling, and two, the guestion cf what reliability do ycu
need in these rlants than I find in the NTCP document that
you submitted.

To me, having them maintain flexibility, I can
look at it from one point ¢of view and say, well, ycu know,
they really are not going to be able to do very much because
once they ruild it, they cannct change it. Cr I can take
the other point 0f view and say, my God, they will make us
tear it apart after we have buil: it.

From either pocint of view, Jjust having to maintain
flexibility leaves cone in a very awkward position,
particularly if you do not have the large dry containment,
which ssems to bte, at least at the moment, the more passive
cf the kinds we have been lookinc ate.

Similarly, in the reliakilij area you have

'-A
or
e

indicated that they look at scme specific systems. In fact,
they are not necessarily 211 the systems that are goina to
be troublesome when one locks at plants five year from now.
In any event, what they have been acsked to do does not
provide a basis for judging whether the current designe are
okay. They are all coing to meet the single failure
criterion, and they can make some small changes to avoid
obvious AC dependencies where they don't want it, er DC

dependencies where they den't want it.
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It doces not address the guestion of should they
look for independence, let's say, in shutdown heat removal,
which ¥r. Sesnder vwas alluding to before and Mr. Ebersole has
certainly alluded tc in the past, or things cf this sort.

So something that might come out is a c.iterion
some years =-=- may or may not. £2ut I do not fina, again,
myself if I were the engineer trying to tell the chief
executive ves, I knov what ve what to do -- from what is
here, T think I would have trcuble saying yes, I know.

MR. DENTOVY: Well, I guess the reason for issuing
it for comment is tc¢ see if industry feels that way. Eut on
the genaral guestion of should we gear up and devote a lot
of priorities to new designs in unbuilt plants, I guess
maybe we sea it differently. =2ut I think the SC plants that

are under construction are a big challenge to the staff, the

Q?
[

70 that are in operation, and there really is not much basis
that I can determine for giving a lot of the staff's
resources to scome as yet unidentified need.

Tt is not T am unreceptive to new designs.
Fveryone has looked at certain features of plants and has
said, boy, we should get this in the next g:=neraticn of
plants. Eut, you know, I 40 not feel the need to¢ go
generate -- and J get my informaticn cn need frem the
Department of Fnergy, and it is based on growth in this

country and electricity consumption. &2s the price goes up,
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you will consume less.

Maybe we are going into a period of consolidation
herss It might be a decade before the country decides on
its energy course and what role the nuclear will play. Zy
that time we can have several of these fundamental
philosorhic guestions.

But I see this as a period c¢f consolidation and
one that resjuires most of our resources. We assume the
plant is built in concrete largely, and we will focus on
those operational aspects that have been identified as so
critical, so we are putting a lot of our attention in
drills, operator gualifications, procedures, things to
enhance the safety through the operational aspectse.

I don't want to foreclose one, but we are fully
occupied implementing the action plan, and I would have
trouble justifying srending a lot of staff effort ccminae up
with criteria for new plants when you really cannot
establish that anybody cut there wants a criteria for new

plants.

9

MR, KZRRs Harold, I have not seen any DCE

L2
(o}

projections that indicated a zero growth rate, nor have I
seen any DOE statements that existing plants are going to
quit recoming obsolete. This has certainly happened in the
past ancd I think it will continue tec happen in the future,

so I believe that unlescs we have a much more sericus
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recession than we now have, thit there 1s going to be a

continuing demand for tuilding electrical generating plants.

The rate at which they are built may change. What

you have told me T could interpret, and in fact, I really

don't know quite how else to interpret it, to say that right

now a person wheo wanted to license a nuclear plant would
find it virtually i »ossible.

That concerns me because it says that the
Commission, by its judgment which you have to exercise =--
vyou have a limited amount of resources -- has determined
that the nuclear option does nct exist for the next ten
years or twelve years in the sense of having available the
possitility of building nuclear plantse.

I really do not see that -- I mean if that is the
intent of this administratien, I had not interpreted it up
to now as beinc guite that negative, and I certainly have
not seen that as the intent cf Congress. I recognize that
ycu cannot start reviewing designs that have not been sent
to you, but it seems to me that it is necessary tec begin
2stablishing a review philosophy.

The degraded core coocling is an cutstandinag

(8]

r

hin!

=
=
)
e
3
r
(o]
ke
)
’.J\
)
'-’
W
f._J
-
-
h
(o}
"

example. You have gone out,
public comments. But it seems to me within the staff there
also needs to be a “development of approach tc how one is

going to try to deal with this. Neot that you have the
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solution today or next weekx, but that there begins -- I mean
some effort is needed, I think, to try to develop an
approach which is appropriate tc people who come in for
licenses.

If that is comapletely put on the back burner, then
it seems to me what we are decing is foreclosing a nuclear
option for the next 10 or 15 or 20 years.

MR, DENTON: We are trying to develop an approach
for the existing CPs, and that is as far as we have gotten.
We have cutlined the coptions in that one. Fither let thenm
30 the way that they have cotten through, with your approval
and the staff's approval pre-TMI, and considering the last
of the old zeneration, hold them up until we can develop
these new regquirements through whatever procedures it takes.

#e have propcsed something of an interim approach
to apply the new emergency planning criteria to be sure that
we are not siting these plants in areas that could not meet
the emergency planning rule tec apply siting criteria, to
require reliability assessments in thoce systems where we
know how to do r2liability assecsments, and to do what we
can to preclude foreclosing the ability to put in filtered
containment venting and hydrogen contrel issues and other
such ones that might fz11 out.

Now, that leaves it open, admittedly. It is not

very clear guidance, but at least for some utilities with
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some designs, they are willing to take that risk and
proceed Perhaps others ar2 not.

MR. OKRENT: You talk about gettting guidance from
DCE. I vaguely recall seein¢ somewhere in the past weeks
that DCE had been locking at the guesticn of oil prices scone
years ago and projscting that in 198C it would be 13 a
barrel. So it would seem to me one needs to be a little bit
cautious in basing one's broad policy with regard tc whether
there is some kind of a ne=ad for h ving general guidance for
future LWPs on firm projections from a particular set of
people.

In fact, it seems toc me if it is NRC policy not to

provide such guidance for future LWis at this time because

"

they do not have the resources, I think in fact that should
be a conscious Commission decisien. They ought to say this
is our position, and that the Congress cr some part of the
Congress -—- if .they don't like it, they ought to know it sc¢
they can tell the Commissicon they do not like it

I myself think it is a Ccmmission responsibility

th

to have a ~olicy that uwould reguire for future plants,
whether it is the same as the past or different, and I
really do not know what to make of this proposed degraded
core rulemaking hearing where all that I saw put out was a

series of guestions. I 4id not see in staff proposal fcr

what shculd be done for existing plants or for future
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plants, just

a series of gquestionse.

I understand that it is a difficult problem, but

would say mys

elf, vyou know, to put cut something

is really shirking one's responsibility, giving a

ion.
MR
of tens of th

used to apply

- »
v

re)

like that

rersonal

NTON: Well, you krow, I wish we had a cast

ousands, and, you know, the resources that we

in the o0ld AEC to develoring new positions.

It 3 not true that we have those kinds of rescurces.

are fully occ

upiede I guess my own concern is I have

e

everybody working on the problems that are carrying on cut

there in ths
Brown's Ferry
plants alread

We
requirements

pciority effo

v

o

<
)

real live world there today, the problems of

» St. Lucie, Crystal River, trying to make the

y built conform tc the rew reguirements.

could certainly dc better in developing

for way down the rocad. It just is not a

rt within the staff.

high

CXRENTs Could I explore that for a minuta?
F0SSs Dre. Ckrent, if and when we get t

jJ on the agenda, Dr. Siess has some prepared renma

rkse

However, we do int=snd to take a position on the long-

rulemakinge.

summer when we went forth

proposed long

just not rigpe

O item

term

Now is not the time. We had intended last

-term rule to have a pcsition there.

at this time.
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We hoped that answers to these gquestions would
Yelp develop an NRC position, just like the interim rule
which is going in front of the Commission tomorrcw. It has
an NPC ¢oing~in pecsition. So will the long-term rule next
summer, That is our intent. We are not shirking it. It is
just not ripe. We can elaborate on that later on today if
you wish.

¥Re XKERRs MNr. Ross, I saw the guestions to which
¥Yr. Okrent refers, and I heard another staff member say that
the staff, T guess, from what I could gather, did not want
to prejudic2 the answers they 3o0t. So they really were not
trying to tell pecnle what they were thinkinge.

I recognize that cne has to exercise some
discretion here, but it seems to me that cne gets more
useful results from commenters if the commenters have
something specific on which to comment. I have tried this,
and I am sure you have. Even if your plan is incomplete and

is a plan that vou expect to change =-- I 4don't know what you

(ad

mean bv premature =-- but i

ot
4]

eems to me ycu get more
meaningful comments and more useful comments if you let

people know what you are thinking and they make a comment on

<3

ven if they tell you it is lousy, that is quite
important.
I am puzzled that what -- I realize ycu were not

asking for a porular vote, tut from the way those guestions
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were worded, most of them, one could answer them by voting
yes or no, and that would be the public comment. That, of
course, is absclutely useless toc you, I think; whereas, if
vou could present something that would say we are tentative
about this so far and #e may change our position markedly
but it is what we are now thinking, it wculd seem to me that
the public comments you wculd get would be much more helpful.

ME. OKRENTe:¢ Could I ask =--

MR. PENTONg I think *his is a very fluid
situation and 7 think maybe it has be>2>n painted too starkly
tnis morning. Tt is not that we are not doing anything. If
you go back a vear, we were not doing anrnything on plants
that were completing construction. We are reccovering from
the TMI implications, and what we have mcved on so far are
those few plant: that we know are still interested in CPs,

A year from now, we will be working cur way out
from under some of the items to start developing more in
here, but we cannot do it all cvernight, as some of ycu
observed this morning. Some things have to be done before
others, and I guess my preference is tc use the staff
resources that are available for new plants on this handful
of CPs who have got over a half billicn dollars invested in

reviewed pre-TMI to see if

(e

applications that the staff ha
weé cannot gzt some motion there before devoting much

resources to pcssible plants beyond these.
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I think they have to call on cur priorities more
than some compvany that is still trying to debate ccal and
nuclear.

¥R. OKRENT: ¥r. Quittschreiber attended a meeting
on Rugust 21 where the staff met with the commissioners. In
his memorandum on the meeting, he indicated that ycu said
som=thing. I wanta4d to see if this is an accurate
reflection. I will quote from the memo.

It says: "Denton indicated ¢t t a TMI-2 hydrogen
burn would clearly fail the Sequoyah ccntainment, but that
all action glan reguiremonts had been implemented at
Segquoyah which would reduce the precrtability of a serious
accident at that plant by one or two orders of magniitude,.”

I am interested in the lattar part, that the
Action Plan would reduce the probability of a serious
accident at Seguoyah by one or two crders of magnitude. Was
that an accurate reflecticn of what you said?

MR. DENTON: Ko, I do not think it is.

¥R. CKRERT:s Could you tell me, then, what you

ction?

ot
b

=]
14]

thirk would be an accurate ref
MR. DPENTCN: What I tried to indicate to the
Commission is fcr that type of scenaric involving small
break LOCAs and operator incorrect behavior during such
circumstances, I thought it had lteen reduced by an order of

magnitude. I dc not mean that the risk had been reduced by
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one or two ordere of magnitude Lecause of TMI action,
Certainly not.

I do not think that is my view at all. I would
hope that the T¥I actions have reduced the overall risk by a
factor of three or more, but I think for that type of
accident that happened at Seguoyah, all the triining we have
given operators in recognizing and coping with subcocoling
and those kinds of conditions would reduce the chance of
that particular scenario leading to that much hydrogen by an
order of magnitude.

¥R« OKRENT: 2But you told the Commission that the
overall risk may have been reduced by a factor of three.

MR. DENTON:; We did not discuss the overall risk
at all.

MEs OXRENT: You can see that #dr. Cuittschreiber
got the impression that you thought the overall risk had
bPeen reduced by a factor of one tc two orders of magnitude,
and the Commissicners may have gott :n the same impression.

¥2. DENTON: No, I do not think they did. I think
the context was clzarly Jjust related to operator performance
during that type of accident.

MR. CRS

16 )

H As much as I hate to interrupt, we have

to go.
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MRe CKRE¥T: Let's see. Lo you suggest we go into
the group of items which are twe and then go back to one?

¥R+ CASE: It is probably fair to -=- we probalbly
covered item D.

YR. KZRR:¢ Mre. Chairran, would you consider a
short break at this point?

¥R. C2SEs At least tc the extent that ¥r.
Schroeder was going to cover it also.

¥R. OKRENT: We'll have a short break, ten minutes.

« CFRENT: I want the subcommittee members to
note that we are now once acgain air-cooled.

(Laughter.)

Of cours=2, we ar= moving back towards soft
technology, and if the fan were driven by wind power, I

think we would have gone the full route.

<
1
3
v
0
®
Ld

)

¥R« CASE: I would like to welcome Cr. Siess to

t
83}

help us in the discussionse. In thic chase we were scheduled
to cover C, D, F, and Fe« I think it is fair to observe that
Mr. Schroed2r woculd not have anything to add to the
discussion that has already ensued on item D; so I would ask
him to cover then only C, E, and F in whatever order he

chocses.

Would that he all right with you, ¥r. Chairman?
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SR« SCHROEDER: With regard to your item on single
failure critericn modification =--

¥R. CKRENT: Ycu're going tc have to speak up a
little louder, cr we are going to have to turn up the
volume. The fan provides a background noise level that is
pretty hicgh.

8%, SCHRCEDPERs All I can say with regard to the
single failure critericn is along the same lines I think we
discussed with the committee when we were discussing the new
UST list.

Our reaction af{ the moment =-- and we have
considered the committee's letter on that subject ~-- is that

believe that the activities to modify the single

e

va stil

failure criterion do not lend themselves well to the

in

designation of an unresolved szfety issue.

W“e prefer the approach of relying tc a large

r

extent on the IREP activities to in a csense test the

efficacy of the single failure criterion as it has been

W

applied by looking for areas where the aprlication of that
criteria has nct given us reliabilities that we are
comfortable with, £2Anéd where we identify those areas, then
nove to determine what additional requirements ought tc te
laid on in those specific areas, either by making those

individual topics in UST, as we have in fact dcone with the
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decay heat remcval USI, or bty takinc other -- where the
course of acticn is clear, taking appropriate action to
generate new requirements, withcut gcing through the
unresclved issue step.

But we feel a ccembination of those two building on
the efforts and the learning process of IREP is th> way we
would propose to attack any surplementaticon of the sincle

«
failure criterion.

¥R, OKRENT: Now, suprose you were the designer of
a2 plant of the type ¥r. Dentor dues not think there will be,
namely a future LWP in the next decade. Would you feel

happy with the propcosed approach that okay, we will design

it according tc the past staff criteria, including the

r
w

single failure criteria, and then after we have it built,

-
-

-
-

cr make us do an IREP and

La
=1

the staff is going to dc an I
tell us what we should have done and how we should change it.

MR SCHRCEDER: You zre asking me if I were the

(3]

designer? If were the designer, no, I would not take that

-

T were the designer, I wculd recegnize that

h

approache. T
the Commission is moving in the directicn of trying to

establish some safety; j;o0als. 2nd T wcoculd expect that a

reasonable outgrowth of any such safesty goals would be the
establishment by the staff ultinately of some reliability

goals for certain systems in the plante.

And if T were a designer, recognizing the

ALDERSON REPORTING COMPANY, INC.
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Commission hes nct moved to that end point yet, I think I

would set for my own organizaticn reliability goals on given
systems in the glant, and I would use the single failure

criterion as a minimum requirexzent. But I would then
construct my design to try tc meet some established
reliability goals of my own setting.

MP, EBERSOLE: Mr. Chairman, I have scome real
problems with ths single failure criterion in this context.
The industry ouaht to frequently, more or less
ritualistically, use this sort of thing. And I guess I can
argue by gecing to an extreme, they would be willing to hang
the entire plant if it were suspended on a couple of magnets
which were driven by micro svwitchese.

I am not using that in the context that those are
bad switches, but they are rather delicate. That is kind of
the ultimate dependence on the single failure criterion.
And they also apply them in such cestly and weird fashions,
these would be considered identical in.the single failure
context which is under no thermal stress, no anything. So
you will see two such pipes arranged against two such
pilings in a relative sense, unreliable suppecrting systanms,

It iz a total imhbalance in the concept as we have
it in the field, and I don't see that it is reasonable that
we should just allow that tc be perpetuated, that ve

certainly should require in the interim while we get this
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other IKEP data additicnal considerations against just the
bare minimum of single failure critericn. For instance, wve
could reguire diversity as a criterion in addition to
redundancy.

I have somewhat of a conviction that the recent
incident at Browns Ferry certainly in its implications must
extend into the FWR prospects. And I would lixe you there
to perhaps look at the undervoltage details as a case in
point.

These devices which are elements cf the powver
cirzuit breakers in fact may have in many designs typified
the minimum use of the single failure criteria against a
very heavy responsibility in safety.

MR, OKRENTs Well, I can, I guess, understand that
for plants in operation, some kind of probabilistic analysis
tc the existing configuration would se2m to afford perhaps
the best way of lcoking at the plant. And it is not

1e situation and

'as

proktabl:; too helpful to try to generali

)

e

e

develop some kind of new criteria for it: esigne, It is

N
Q

already designed and built.

But unlescs the staff is not in any way alkle to say
and does nct plan tc be able to say what the basis should be
for the design of a future plant for some period of time, 1t
seenms to me thzt it should have come proposed mcdification

if there is going to be any, of the current design criteria,
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gena2ral design criteria.

And T do nct £find that doing the IREP studies is
going to dc that for you. It may give you some background
information, but it Jdoes not do it for you. And much as I
have been pushing the staff to try to quantify the
reliability of this and to tell me the determined frequency
of that, it is not clear to me that ycu are going tc get
from here to there by some kind cf quantitative aprroach in
the assignment cf this relizbility of system A and that
reliability to system B. I don't think that either is going
to worke

So at the moment 1t sounds tc me like there is,
you know, not even the beginning of an approach within the
staff as to what should ke dcne different, if anything, w'th
regard to the single failure criterion on, say, new plants
to be designed. To keepr it out of this NCP area is gquite
complicated.

MR. CASEs Well, I think cur position here is
mirrored and con..stent with the position that Harold was
talking akout on new LWis; that for the moment we do not
have before us the new desiogn requirements for such clantse.
We have a program for developing those requirements, which
admittedly would take several years. I think that is true
in the degraded core area ac well as in the single failure

area.
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What at lecast scme of the individual menmbers'
positions seem to be is yes, but ycu need something today
for those neaw rlants in the form of new requirements. Cur
view is more we don't understand that to be the case. It
may be true in theory, but pragmatically or practically wve
d0 not know that there is anybody out there today who needs
that information.

Yow, admittedly, 2as Eill has pointed out, it might
be a chicken and egg positicn that one causes the cther. I
don't think that is the case, but I would have to admit that
is a possibility. PRut I think our views on single failure
criterion sort of fit that approach, that we hope through
use of the IREP studies we will be able to identify some
specific weaknesses in following the single failure
criterion as a minimum. And when those are identified, we
will develop requirements for those areas. And through this
process over a period of yesars cne would expect to see

changes in the additional minimum requirements beyond the

t

sincgle tailure criterion in scecific areas, for specific
events, or for specific systenms.

¥R. OXPRENT: Dre. ¥err.

MRe KERR: Ed, I guess I don't see why cne has to
have IKFP to identify weaknesses in the single failure

criterion. I thought that almost everybody recognized it

had weaknesses. The question -- maybe that is what you are
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saying -- what do you dc¢ about it?

And it seems to me what ycu try to do about it is
not to replace it immediately becauses you probably cannot,
but at least to move toward a combination of maybe use of
single failure criterion Judiciously, which is what I think
you now do, and of consideration of multiple failures and
situations in which experience indicated they could be
important.

Yaybe this is w. .ot you get from IPEP, an idea of
where multigple failures can make a contribution. If that is
what you are saying, then that seems tc me is a lesson to
learn.

MR. CASE: That is what I think I am sayinge.

MR. OKRENTs Well, I might say I could interpret
what you are saying as beinc in effect that the de facto
moratorium on construction permits, since the NBC staff is
telling me at least that it isc going to take several years

before they can develop criteria with regard 4o reliability

=]

and degraded core cocoling for new plant

n

.
¥Re CASEs Well, I would rather say it is a
response to what we perceive as a de facto meratoriume.
Again, it is the chicken and the egg. I say it one way, you
say it the oth2r.
¥R. OXRENTs In any event, YMr. Plesset has left

us, and I see Yr. Siess has taken his seat. I think that
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maybe we ought toc propose for the Friday meeting with the
Commissioners, whoever is goinc *3 come down, this general
topic to see if this is euat the Comnissioners think should
be the situation and is the sitauticn and so forth.

I don't know how you all feel, but I think it
wvould be a useful possibility for a topic, and maybe we

ought to ask Pr. Savio to chat with Mr. Fraley and Dr.

Plesset today about this, okay?

Mo

il e

try

PERSOLE: In connection with the IREP
stulies, I zannot help but recall our recent meeting on the
incident at Frowns Ferry and scrt of contemplate in absence
of that particular inzident how much different the IREFP tyre
of study would be as contrasted to now what it must have to
say about the presence of unknowr common mcde failures.

MRe CASE: I agree with you completely. That has
been the history c¢f each IEFP study we have taken.

MR. ERBERSOLE: What are the roots of that? Is it
not pcrhaps ipnatteantion to critical detail?
Pe CASEs It is a lack of completenecss. 1t doces
not consider all possitilities for, (a) deliberately, and
(b) because we cannof think of them all.

MR. FBERSCLE: I= that not due in part because you

must deal with such a variety of these problems?

¥R. ESERSCLE:s Doesn't that suggest that .f ycu
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did not have to deal with all of these but you had a rather
rigidly controlled set ¢f problems toc deal with, you coculd
42 better?

5., CASEs With fecwer problems one can always do
hetter, yes.

MR. EPERSOLE: And then of course --
Re JASEs That leads to standardization.

MR, EBERSCLEs It dces indeed.

M3. CASE: Which is not of much help for the 70
operating and the 90 under construction.

R. EEERSOLE: No, it is not for those, but
somewhere off in the distance I cannot help but think =--

MR.. CASE: EBut let's not paint standardization as
a panac2a either. The committee dealt with the pros and
cons of standardizacion in a letter it wrote twelve months

ago.

¥

)

« EAERSOLE: What you have done up to now is

a random

1]

truly not a standardization p.cgram. It i
accumulation of sort of a variety of standard apprcaches.

¥R« CASE: 1

(84
= o

ink the standardization that ycu

he Navy program.

¥
A
'-.l
= |
o
O
t

are talking about is more aj

MR+ EBERSCL e in fact modified to fit the

(8}
(8

2 It

commercial program,

ME+ EBERSOLE: And

et

ink their experience has

ct
b
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been more successful than curse.
¥R, CASE: I wvould hope so.

MR.

ta
t

ERSOLE: I can't help but think that in the
realm of design reguirements in the precsently existing
information available to you r=2gulatory people, there must
be a plant somewhere that could be identified that would not
really suffar the terrible deliys of creering ccmprehension
of what was in the field and learning about it as it emerged
in detail, and then setting the plant hack until in fact it
takes 12 years to be built.

I suspect that might be an incentive to industry
if you could say if you will be properly conservative and
definitive in detail, we can cut you locose to build the
plant in five years.

¥R, CASE: I would hope that would e one of the =--

(83

Re EBERSOLE:s I would rather have one of thocse
plants than one that I am presently building.
MR XEZRR: You are talking not only about

standardizing plants but standardizing the NRC staff, and

4]

o]

b

o

that is a more difficult pr

o]

eMe

o

R EPERSCLE: I don't know really what you mean
by that, Bill.

MR. XERR: You would have to get everybody on the
staff to agree that the standard plan was a gecod plan.

Otherwise, in the review process they would find things that

ALDERSON REPORTING CCOMPANY, INC.
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were vwrong with it, as any good reviewer will.
MR, CASEs There might be things wrong with it.

¥R. KERR: Indeed there might.

=
o
.
142}

BERSCLE: The idea that there would be nct so

tn

many as we presently have, the field of endeavor would be
greatly narrowed.,

MR. BENDFR: There seems to be something in this
argument that says the standard approach will be =-- the
basic problam still remains if you do everything the same
way, yocu are likely to miss the same thing in every plant.

¥R. EBE

=8}
92

0 I 20 not adhere to that idea. The

[
33
.-

counterpart of that is just the reverse. If that is so, you
can fix them all just as easily.

Concerning the single failure critericn and the
present need to do scmethinc abcut it, isn't there some sort
of need for an expressio- of deterministic approaches mixed
with probabilistic requirements on particular systems and
elements of a 2lant, and then perhaps some inclusion of a
critericn on diversity of function that woculd provide a
framework that we could all telieve in for a while without
waiting around for how many years?

MR. CASE: think Jjust doing the first is not a

4

short, easy Jjobe. I am afraid that involves a year or two,
and I just 30 not know encugh about your diversity point to

debate it with ysou.

ALDERSCN REPORTING COMPANY, INC.
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“e have always argued that diversity was
desirable, but we have not made it a regquirement across the
board. It is more or a rlus rathel than a requirement,

MR. EBERSCLE: ¥Mr. Case, I will give you a
personal example of what is a concern of mine. We have
argued about ATWKS for a number cf years. We have fairly
good cause, at least in the BWFs, toc say yes, there wac a
lurking thing, and perhaps there are others that we don't
See nowe.

I think in lonking at that we must ratiocnalize in
the PWR area there is also a similar area perhaps which you
can look more sharply to find out what it is. And on this
matter of divercsity I have long been bothered by the fact
that one can take the top off power supplies and probe into
the guts and find weakness in those designs which are not
looked at by the regulatory people, and which may in fact be
the counterpart of the trowns fFerry wvweakness.

I would invite you as a case in point to look at
one of the e2lements inside these things which are the
undervolted relays which pilot the mechanical functions of
the main brz2akerse. And note in so doing that you have in
these small devices, grease, springs, and other things which
you put in in simple redundancy in our plants; and it ics a
very effective way tc invoke common mocde failures.

MRe CASE: That I will agree with, but I don't
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quite understand how diversity =-- you put together the csanme
switches, 0il, coils =-- you put together those things and
solve the -_oblenm.

Y&, EBERSOLEs One can apply diversity --

¥YR. KERR:s He has not convinced me either.

MB, EBERSCLE: This could be overcome to a
considerable decgree by diverse requirements, In this
particular case it is just one point, and I really think we
should look at the PWRs since the EProwns Ferry case. I
think it will be in detailei, not in general criteria.

MR. CASEs Then we g:t back to the many years of
discussions we have had on ATIS. 1Is that the way to
approach tha2 preblem, try to ferret all the common mode

failures or to mitigate the prcolem and take tha direction?

And we we have sort of chosen a reasonable combination of

MR, EFFRSCOLE: I don't see any departure from that.
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¥2, COKPENTs Well, in fact I think in a sense what
¥r. Sherscle was referring to is an area where the staff has
changad its position over the years, and many pecple. There
vas a time when I think you were pro-osing to try to lcok at
the weak cpot, if there was one, in, let's say, the
Westinghouse systems, and to see whether they should be made
more reliable.

Your most recent d1ecicion was that needs to be
done because you have mitigative features. In fact, I think
the AC2S position, to the extent there has been one over the
years, has been to look at both mitigation and preventicn on
ATWS . I guess there is some skepticism that either one is
qoiig tc be ==

¥2, CASE:s Conmpletely successful by itself,

¥E+ OKEENT: Exactly.

“ith regard to the single failure critericn, we
havs been fccusing it on future plants, but it does relate
to plants under construction which are in various stages and

let's say the N7TCPes. Dc you have anything in mind other

"

than there is an ISEF program with regard to these plants
and how adeguate cor not the single failure criterion is?

M2+ CASE: You have two classes, the NTCPs ana the

MR« OKRENT: Separate them in your discussion, if

you wish. T diéd not hear any major separatiocn in what I had

ALDERSON REPORTING COMPANY, INC.
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« CASEs
wvrong, on the NTCP, as you rointed cut, there are some
specific systems, not all, where the rsquirenment would le
evaluate the reliability of selected systems. Cne of the
alditional regquirements on the NTCP? ==

ME., OXRENTs It says evaluate.
¢ That i=s a beginning.
MRe CXPENTs They will nct meet the single failure

criteria on anyv sa % 1igt ©0f =-

MR, CASE: Beyond that, evaluate the reliability
of thcse selected systenms,, and then what flows frem that we

are not in 3 pcsition to say. We have taken a step in the

reliakbility direction by getting information for that class

4

Frank, for the plants under construction we have anything
more in mind than what might £ollow from unresolved safety
issues. BEnd the IRELP studies indicate this same secrt cf

thing.

long-range planning abtout an NBIZP? pregram which wculg

eventuyally zet arcund to all zhe plants.
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ME. CASEs Whenever that might be.
ME., CKRENT: Now, what is it you envisage may
arise, let's say from the ongoing efforts, whatever they
are, as systems are looked at, if yocu find -~

¥R, CASE:s Or events are looked at, and you find

- -

that, as Frank put it, ycu are not comfortable with the
results. You will either then develop some specific new
requlatory requirements to take care of that problem or
uncomfortableness, or if the cure is not completely obvious

at that point in time, desinnate that issue as an unresolved

MR. XERR: Let's take auxiliary feedwater sytems
as an exangle. There was a conciderable lcok at that, and
eventually some pecple asked to make changes. I am not sure
on what basis people were asked to make changes. Was there
developing during the course of the locking an engineering
judgment that systems with 3 reliability less than something

ought to be fixed and the cthers were okay?

)

MR. CASEs It was nct a specific number. We
catagwrized them more in terms of high, medium and low
reliability, if I remember correctly, and I believe moved on
both the low and the medium, with some differences in time
phasing.

MR

« K7KR¢ If one were not intimately involved in

the process as the staff was, one could conclude the
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4
decision to imrrove everything was somewhat arbitrary. I
mean how reliadble should auxiliary feedwater systenms be?
Should they be RALAFA in the sence that you pick scomething
that is available and you say everything else ought to le
that reliable, and it is possible? Or does cne loock at the
contribution of that to overall risk, or is there --

ME. CASEs It was more that approz.h tempered by

judgment. The me class of other events that could l:ad to

n
w
3

core melt.

¥MR. ¥YTRR: Not just tae staff, but the people who
are responsible fcr eventually making the changes. If they
can participate and understand the process, it seems tc me
that the final result is likely “o re Letter.

"

M2, CASE: I agree, but that takes quite a long

N

ME. KERR¢ Nobedy understands the process excert
the people who =sort of put it tocgether.
R« CASE: And then you are accused of

prescriptive approaches.

by “RRs You are not accused of being

»
. A

(8

prescriptive.
MR. CASE: If the other parties den't understand --

XR. YFEIls You exrlain your philocsophy and

3

approach, at least so people can understand how you got

-

there.

ALDERSON REPORTING COMPANY, INC.

400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202) 554-2345



9<

1 MR. CASEs VYou are less prone to it, but it would

2 not eliminate it completely, I don't think, I agree with

-
-

REP studies are designed to

‘ 3 you basically, and I think the

4 be that waye. There is a lot of communication with the

5 licensee and the discussion of the objectives and the way it
6 should be approached, and that is an attempt tc let

F everybody realize the common objectives.

e

8 ¥R. ¥ERRs Let's take another subsystem. How would

9 one decide what tho appropriate reliability finally is?

10 Will it be sort of an ALARA thing, or will you lock at the

1 best ones and say --

12 ¥MR. CASEs No, it is more to reduce the dominant

13 paths to ricske.
. 14 MR, KERFRs To reduce it tc¢ what?

15 HR. CASEs

v 3

16 pathse And it ics more or less an iterative processe. I

u

17 assume one could go through this and get them down in the

fo N

18 same range, and then on a second pass attack those that

4
[
]
-

o
'-J
[
-t
-~
[
®
v
-
*
.

¢ the same level as other existing ‘
19 stick up
|

20 MR. KERR No. Rut is there an eventual goal or

-

21 are we still far away from that goal, and right now we don't

2 have to worry about what it is?

2

23 ol ©¢ I think the eventual goal would be a

te CA

b4 5
tn

24 safety cbjective and then matching the two apprcaches. But

25 that is a long time off, and cone has to do in the meantinme.
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» JENDER: The single failure criteria

(inaudible). 1S there any systematic effort to deternmine

pe

whether it is being applied raticnally?

MR. CASE: You say rationally. Blindly. Not
wvhether they are meeting it btut whether they are meeting =--

MR, BENDERs I don't think it is being applied
blindly. I think that is -~

MRe CASEs Jecsse described a more =--

ME. PENDERs I think that is overcritical.

MR. CASEs I think IREP is designed to find that
kind of application.

4

e

+» BENDERs Let me illustrzte with an example

that everybody Xnowes about. Diese. generatcrs are often

Yy

dealt with with a sincle failure criterion device, and it 1
such a big system that it challenges credibility to believe
you could take a unit and just say cne unit has to be

cperabls.

systems. Jesse has argued that you really need tc go into
great detail. I doa't know where to draw the line, but it
seems tc me there ought to Lbe scme effort made to determine
how large a system can be dealt with as a single failure
system,

So far we have not been able to tell if there is

an effort in that direction.
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R, CASEs I understand conceptually what you are
suggesting, but I don't know of any ¢« €fort along that line.
seems to me that the systems need

¥R. NDERs I

(¢ &)

]

(ad

to e broken down further. I don't know whether I want to go

¥Re CASEs You are right. BErown's Ferry is a good

exanmple.

MR, EBRERSOLE: (Inaudible) It is an unfortunate

3

MR. CASZ: I think it is fair toc say the staff
never conceptualizsd that system tc ke so interconnected as
it was with other systems. The thought did not cross their
mind in their review.

MR EREERSCLE: Even the scram bPreakers are a

u

complex system, even inside one can. An experience record

can delnde you into thinking th=re is nothing in there. I

think that was the Erown's Ferry case. It had 15 gcod years.
Mi. CASE: It was certainly a surprise to us,

trying to rationalize that failure with the success rate on

¥R. EEERSOLE: Somehow it cacsts doubt on most
statistical studies of t.iat scort if they don't lock into
specific detail.

¥P. CASEs Yes. Lies, damn lies in statistics.

ALDERSON REPORTING COMPANY, INC.
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8
item e whirch re Basis for leveloping Useful CQuantitative
Criteria for allrncating Resources to and Resolving
Regulator' Tssuese. Do you want to ccmment con this?

v

¢« SCHROEDER I think you have gotten over into

o

that one with ¥r. Case's answer to Dr KXerr that we really
have not yet established guantitative criteria; that what wve
are seeking to do at the moment is to look at the
differentials and major contributors to risx and try to push

those down into the drafts of the overall risk statement in

<
T
-
N
t+)
m
e o]
.
rey

rank, if you are talking abcocut major
contributors t. risk, how do you establish this, by looking

back at WASHE-1400 or some revised version therecf, or =--

s ]

{CZDERPs I think we have little choice in

-~ o~~~y
-' A :.\_!'.

v

our present configuration tut to use WASH-14C0 as a
vyardstick.
MR. CASE: But recognizing its limitaticns and

rest we understand the:u-

®

faults as best we can, to thr

1
]

MRe CKXRENTs I guess I don't know what it means to

w

say, well, we will recognize its faults and so forth but we
will use it.

¥R, CASEs You use it with whatever grains of salt
are appropriate to those reservations. For example,

WNASH=1U0P does not advertise itself to take adeguately into

account operator goofs such as happened at Three Mile
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Island, operators doing the wreng things, as distinguished
from operators helping the situation with little or no
credit given tc that help.

I think that is a factor one has to take into
account when lock:"g at WASHF-1400 results on dominant riskse.
MR. BENDER: (Inaudible) way in which the

unreliability numbers were put together.

MR. CASFEs I don't knowe I can let Frank talk
about it, There was an allowance for -- not the kind that
happened at Three Mile Island.

VOICEs There is a little bit of truth on both
sides of this argument. Operator goofs are implicit in the
data and the models used in the reactor safety study and
comparable studies in context, like maintenance areas, on
motor operated valves showing up in the failure rate of the
motor operated valves. Maintenance and cperatcr errors that
show up in the L.ER freguency £for conponents certainly are
dealt with.

There was an attempt made in the reactor safety
stuly and s2rious attempts being made in the current IEKEP
studies to lrck at operator errer in a rather troader
context, once an accident scenario has been identified, to

think atout whether or not the cperator might misconstrue

[¢8)

his indications and believe he was dezling with a situaticn

different from that with which he is really faced, which, of
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course, is not implicit in the data base fcr components but
can be to some extant predicted Dy simply putting yourself
in the operator's shoes and saying this is the signature of
signals I am facings; can I misconstrue this for another
scenario the procedures for which would be counterproductive?

You can look for exposure that way, and we are
attempting to dc that. Of course, this is an area where our
presumption to completeness is about as limited as it can
be. But you do have something tc graspg when you have event
sequences defined and scenarics defined.

¥R. OKR

142 |

NT:s ¥Mr. Kerrc.

MR. KE

55 |
)

Es don't know how to put this, and I am
not sure it will be a gquestion or a statement, but I have
been impressed at a couple meetings recently by staff
reaction which led me to believe that at leacst some fraction
of your staff is very skeptical of risk ascessment
technigques, and perhaps with Jjustificaion.

» -

0
[
"
@®
o

presenter really sort of czme out

and said I don't think that will ever re practical and we

e

cannot use 1t. In other case, in a SECY paper there was a
presentation of one visvpoint which had resulted from a PAS
assessment of a situation which, in effect, said you could
probably r2duce this risk this way, but there are other

risks in this plant that are much more contributory and wve

think the resources ought to be spent that waye.
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The response from scme other part of the staff
vas, in effa2-~t, well, they did not really look at
everything, an® if one had a certain type of accident and
had, after the accident progressed, scmebody standing
outside of the Torus playing the fire hose on it, this would
change things a lot.

I am really curiocous as to whether you telieve that
some significant fraction of the staff outside of PAS really
takes risk assessment very seriously.

MR. CASE: Yes, I think they do. In particulajy =-=-
I don't know what the namz of the branch is. Frank's group
is charteresi just to do that, and they really were the
suthor cf that more ckeptical risk-based analysis that you
tpoke of.

MR. KERR: I seemz to me there are two extremes.
One is you estzblish your position and then you use risk
assessment to reinforce it if it works, and if it dcesn't,
you ignore it. The other is that you try to use risk
assassment in reaching a decision. That and other thinas =--

MRe CASE: I think we probably de¢ both.

¥R. OKPENT: ¥Mr. Ebersole.

M2, ERERSOLE: I was coing to take a little
exception to the identification of the TMI-2 incident as
wholly an operator area. [ consider it an engineering error

as well., Operators tend to be reople who do what you tell

ALDERSON REPORTING COMPANY, INC.
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them to do. If you tell them to look at a parameter
displayesd on an instrument, they truly believe that is what
is being displayed, so their actions will follow that.

They don't attempt tc analyze the plant in an
engineerirg context. I think it is a little disservice to
operatcrs in the narrow context I use tnem, not including
the whole utility as an operator, to say they did a number
of wrong thinges.

3., CASEs They were certainly contributing
facters to these wrong decisions.

¥R,

1
(43
"

RSOLE: T find a similarity between the

7))}

n
"‘1

accident at Brown' erry and the cne at THI-2, he are

dezling with an instrumentation problem wherein the

Y

instrumentatiorn is not revealin the parameter ¢f interest

o

Ca

in thates This is a disservice to coperatcrs in giving them
stuff they chould not have, and somehow or octher we have O
3uit doing that or at least gualify the information we give
them, which may lead to scome lack of fz:.th in what they are
seeing. Put that might be 5f value.

MR, EENDERP: W®hich Brown's Ferry ar- you talking

about?

MR, CASF: The instruments did not indicate.
MP, ERERSCLEs It is a little 1ike TMT-2. The

instrument volume portrayei an (inaudible.)

ALDERSON REPORT!NG COMPANY. INC.
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O

« ETRERINGTCN: There has been a big change in
the design of that volume in the direction definitely
towards safer designs. Is it possible to have a sneaking
suspicion that somehody might have reccgnized this wveakness
in the original design and not revealed it?

MR. CASE: I 4o not know ¢f anything " hat :9ould
support it.

¥R. BERSCLE: The current G.F. designs will look

53]

like the modifications teing proposed on the older plantes.
Somewhere along the road one can argue that the shortcomings
of that design were, in fact, known and left standing, while

in the new plants the BWR 6's were perhaps fixed.

MR+ CASE:s I looked at it as a =--
MR. EBFRSOLEs Th# new designs proposed to fix the

shortcomings curiously lcok like the present designs coming
oute.

a

MRe. CASE:s Are nct the more YNSS portion -=- isn't
it more a heavier portion NSS design? I don't know.

¥BE. EBERSOLE: Not that I know of.

e
s

MR. CRSE: You are not talking abcut the “A

MR, EBERSOLZ: I am merely saying that the new

BERSCLEs =-- have cvarccme the shertcomings

ALDERSON REPORTING COMPANY, INC.
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of the old one, apparentlye.

ME. CASE:s At least on paper.

o

™

. BEXSOLEs On pagpers I am not sure about the
ven:ing. The matter ¢f measuring the parameters of i1nterest
is a factor. 0One then wonders how does it get improved. We

are reevaluatirc what had been done and pcssibly finding

standing deficiencies.

¥Re CASEs It is an interesting gquestion.
MR. OKRENT: Can I come back to the wording of the

topic we ar=2 nominally discuscing, basis for developmnent and

2

use of guantitative criteria fcor allocating rescurces to and
resdolving regulatory issues. EFarlier Mr. Denton told us
that the staff were really all very busy already and they
weren't really the sources to lock at MTCPs, and certainly
not to look at future LWEs.

T would like to raise the guestion within the

context of the rlants in operation and under construction.

(=

Hava you done some kind of a review that tells yeou that the

0

regsources of the staff and that the industry in response to
the staff is allccating to the issues in the Action Plzan
which are defined and which reqguire action, as distinct from
the issues which remain toc te studied or resolved in sone

ways that, in fact, this represents a proper allocation?

ot

In other vords, that the things being done

represent something that is sort of 3 near optimal

ALDERSON REPORTING COMPANY, INC.
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allocation?

¥R . CASE: Well -~
¥P. CKRENT: If so, where can I find this doccument?
MRe CASE: I guess the answer is in proposing to

the Commission what actions should be in which category,
i.es, done immediately, studied scme more, put con the

shelf. This balancing was implicit in that process.
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It was first, 3ust from looking at the itenms
themselves, and then having reached tentative decisions of
which boxes they ought to ¢¢ intoe. Then we priced t“«m out
in terms of staff manpower an? staff manpower availability
and made changes based on that, and then reprogramming of
staff resources based on the combination, and went to the
Commission, and thesy approved that allccation, that
categorization, allocation of manpower and categorization of
issues to be wvwcrked one.

Then that has been accepted as the current plan
and then variations from that plan as they come up from a
host of souvrces, including the ACES, including Carl
Michaelsor, includine ocur own review of operating experience

Lol

and what have youe. Tho

n

e new .tssues are then considered Dy
a group in Frank'’s division in terms of manpower costs and
risk reduction potential, and decisions are made cn working
on them at a given gace based on these results., BAnd that is
the system that I think you are asking about in this
particular guection.

that we nmost

rh
ct
4]
or
e |
(=
o
0
n

As an example, one ¢

ed to our

1
w
a
W
[
[

recantly looked is something the AC:
attenticn: the lack of seismic gualifications cn some plant
feedvwater systems, some ten in number. And an evaluation

ction potential z2nd

n
23
n
Q
+
"
b4
a
e
)
D
(29
&

was made of that in te

prcbabilities ¢f getting into difficulty, and a
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. 1 recommendation made tco the office director as to what kind
2 of priority to assign to that item.
3 The answer that fFrank's group has come up with is
4 gerarally that it is not an immediate safety problem, that
5 it is a problem that should te worked cn over a reasonable
6 span of tima and m=asured in years, three years.
7 Now, you all may not like the answver, but the
8 process used in coming up with that answer is one that wve
9 are trying to describe.

10 YR. E

(49

ERESCLE:s That's the cace where the aux

n feedwater systems were found not to be competent, right?

12 “Re CRSEs Right.
13 ¥B, TRERSOLE: The backup systems, if you did not
. 14 have auxiliary feedwater, were thcucht to be manageable

15 under the circumstances of alternate operation inveclving

18 Dbleed “ced. Ot course, that is not the case either. Wwhat
17 that really means is one can say those ten plants frem a

18 seismic point of view are bare for three years.

19 ¥2. CASZs My understznding is it is not guite
20 that stark, and there will re scme verification nade o0f the
21 bases for the analyses that Frark's group went through by
2 sits visits.

23 Isn't that part c¢f the program, toc, Frank, to
24 verity ==

25 ¥R, SCHRCEDEE:s There was a two-stage =-=- there was

ALDERSON REPORTING CNOMPANY, INC.
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this interim acrsessment which on itec surface indicated that
three vears was an apprepriate time span to resclve it, but
in fact that interim study was only used as a bacis for

A

=]

ed

o

-
|19

w

saying it is all right to go ahead and dc a more d
lock at the risk during the three-year pericde.

MR, ERERSOLEs I =m curicus abriut that because it
appears toc me it would take a fairly minor effort to upgrade
the bleed fzed re2liability gotential as acgainst improving
the aux feedwater design to make them at least conceptually
operable under the circumstances that they will create
themselves if yocu bleed feed.

Do you follow me?

ME. SCHROEDE

o5 ]

s Yose. And I think that is one of

(73]

the cptions in the three-year study, tc decide =--

MR

)
a3

ERSOLE: Will you give them three years to
upgrade a couple of valver and a2 few wires?

MR. SCHBROEDERs:s That decisicn has not been made

MR. OKRENT: Do we have the memo ==

-

-
-
o)
e
wn
rey
-
-

don't think we have sent it down yet.
¥R. CKRENTs Why don't you send it down when it
exists? I am curious.

~s
XR. CAS

183}

$ Basically, the matter is befcre Denton
for a decision, and when he would make his decision, what to

do about it then, and then we would respond to your letter

ALDERSON REPORTING COMPANY_ INC
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saying here is the decision, and the bas

is contained ir the attached analysis.
It is just orderly business., As to why =--
MR. SCHRCOEDER: Did you have something?
VOICEs I hope I ¢did not misinterpret the

~

conversation, but Pelieve you are aware ¢f the
experimental program underway, csupported by the utilities,
in terms of the behavicr of the valves under subcocoled and
tvo—-phase flow coniitions.

That information would be extremely useful in
assessing the feed and bleed characteristics of a BWR. The
basic functionability demcnstrationr of the valves is to be
completed, I believe, by July of '2l. It seems to me that
that would be the most significant piece cf information that
would bde input in any assessment as to the capability of the
plant tc withstand feed and bleed.

¥Re EEERSCLE: I think you are talking about the
physical performance ©f the valve in its ability tc deliver

two-phase flowe

ULE: As well as the piping, which is
somewhat a more exotic top.c than [ was referring tce. T was
talking abont the deterministic aspects of the design, which
on that simple basis at the precssnt do not allow the valve

to be claimed as a viable alterrnative in the presence c¢f a
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containment environment in which you would induce that bleed

feed ovperation.

VDICES Yese
YR, FEERSOLE: In terms of the arrangement that

exists at present.

VOICF: Yes.,

¥R, OKEENTs Could I ask whether the position
recommended by Yr. Schroeder's group falls in the pattern
recommended by Yr. Bernero to “r. Mattson in a memo dated
July 20, 1980, about possible time periods for takina
regulatory action?

In other words, there was a suggestion that if

something was larger than 10 to the minus 2, you fix it in

i)

days, and between 10 to the minus 2 ané 10 to the minus 3
you fix it in months, 10 to the minus 3 and 10 to the minus
4 per year you fix it in years.

Dces this seem to fall in that pattern in your
opinion? If not, where 40 you think it falles, Yr.
Schroeder? €ince you suggested that three years would be
ckay, I would like to get your concept is involved that
could be fixed in three years.

MR+, SCHROEDER: I'm afraid I'm not cocnversant
encugh wi*h that risk study on the feedwater system tc tell
how it fits into Bernero's list. Do you understand?

VOICEs T think I understand. I do telieve T Xnow
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the memorandum you are referencing. I can only give you an
example which you are familiar with; that is, the guestion
of anticipated trancsient withcut scrame.

MR. OKRENT: I wculd like to stay within this
current topic just for the mcment. I am told that there is
a recommendation working its way through the staff that the
non-seismic qualified auxiliary feedwater system in plants
is something that you can srend a few years -- three years 1
think was the number mentioned.

Bll I am trying to learn is what is the staff
estisrate of the possible contribution of this to core damage
in, you know, chances per year, so I can calibrate your
recommendation. If you tell me you 4id not make any
guantitative acsessment, that this was Judgment, then I

guess I will have to leave it at that, but if you have done

it ==
¥R, CASEs There was a guantitative assessnment.
MR UKRENT: Tell me how it came out.
¥Re. CASE; I cuess we don’'t have the right people
here.

VOCICE: I don't have the report.
Ee CASE: Why don't we move from this guesticn,
and we can get copies of the memo?

MR+ CKRENT: Okays. Let's loock at -- that is also

(Es )

20

part of this general topic which is the use of gquantitative

ALDERSON REPORTING COMPANY, INC.

400 VIRGINIA AVE, S W., WASHINGTON, D.C. 20024 (202) 554-2345



10

n

12

13

14

15

16

17

18

19

21

24

69

criteria for resulting regulatory issues. Here is a
specific issue. The best way tc talk abuut is in terms o~
the specific case, that is right, excert I d4id not know that
myself.

MR. CKRENT: I am Jjust trying to see whether the
staff is adopting these recommendations by ¥r. Rernero, or
they have scme other set of criteria. It seems to me if you
have a set 2f criteria which you think are reasonakle to use
in connection with action, you cught to advise not only the
members of the staff but the ACES and the public, the
Commissioners, and so forth what it is you think is

reasonable to use.

MR,

a

ASE: I would agree, but I would doubt that
the licensing position would be as definitive -- there would
be more overlar. BRasically, these tocols are used as an a.d
in judgment rather than the yardsticke.

ME. CYRENT: You see, I am trying tec understand,
and I assume now know, based on reading the memo and our
%

ion, why you think three years ics ¢ Yy here. Sut

-

m

discus

n

there were five plants, for example, for seismic matters

that needed to be shut down while they did certain thingse.

4

M
8

e CASE: It only deals with the one subject.

"

¥R, CKXRENT: Since they both involve the
prebability of earrthquakes, yocu Xnow, most talk about it in

a comparative cense and --
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MRe CESE: The older we get, the smarter we get.

(Laughter.)

8. CKRENT: Well, are there some other set of
quantitative action criteria, not ¥r. Eernero's?

M%. CASEs No.

(Laughters.)

MR. CEERENT: Well, are ¥r. Eernero's used by the
staff now, the licensing staff?

MRE. CASE: Not to my knowledgee. I assume they are
vsed as everything else is used. People consider them, but
there have been no directions, notf do I kuow of any statf
view on how tha2y ought to be usad specificallye.

MR. OKRENT: Well, then, should there be some kind
of criteria within the sta€f for action, in other words,
where yocu think you can guantify something with sonme
certainty that this provides a basis for judgment?

MRs CASEs It would seem difficult, it not
impossitle, to me to develop such criteria apart from the
overall safaty objective,

MR. OXRENTs Which is what?

¥R. CRSEs Which is being worked on by, amongs
others, DPavid Okrent's subconmittee.

(Laughter.,)

YR CKR

LR aa

ey

NT3 I have to disagree in fact because

that objective in fact, if cne works on it, might bYe
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different for operating plants and plants be constructed;
and it may be in frameworks which are quite different than
what would 2nt=r here.

In any even’, thasce are real cuestionse. You are
faced with orerating plants, and you do take actions either
to shut them down or not to shut them down or require things
by a3 certain time. And I guess it is not clear to me =-- has
not been clear to me when you decide that something can go
on for a long time or when you decide that immediate action
is needed; you kncw, how this judgment is derived from a
risk point of view.

Well, before leaving the subject, there are scme
things in the Action Plan that were acted on guickly, and
there are some things that are still in the form of
studies. IREP, the reliability kind of work, degraded core
cooling, all £all into that category.

If I wanted to be cynical, and I sometimes am =--

¥Re CASE: Oz give the aprearance in any evente.

¥YRe CKRENT: == I could say things that ycu
decided on are things where -- or things where you nade
reguirements are not necessarily the most important things.
They are things that would bhe easiest tc decide on.

ME. CASEs ., .siest tc do or to decide on?

MR. OCX¥RENT: Decide on. We have a hundred things

-= & hundred necessarily no lcnger -- in fact, that is in

ALDERSON REPORTING COMPANY, INC.
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part relatei to Pr. ¥err's comments earlier about allocatien

of resources. So I canncot tell whether the package of a lot

10
n
12
13
14
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® 8 B B

of small things are all of egqual imnortance or in fact there
are things you _eally wanted to put in or others that you
vant to decide on. And these other things that are more
complex may in fact have greater potential impact on the
safety of plants. They get more complex, and we are
proceeding slowly.

And that is again related tc this gquestion of the
allocation of ‘resources, as well ac the decisionmaking. At
what pace do you ask that something be remedied if you think
somathing n2eds to be remedied?

Can you help ne con my skepticism?

¥E, CASF: let me try. I think some cf the early
on items are less impertant individually than -- from a
cafety standpoint -~ than some cf the items that were
relegatad to> study, and indeed are still under study.

Given that fact, the way one decided whether one
could license pending the results of thcse studies,
recognrizing their potential importance, Was to ccnsider the
aggregate risk reduction potential of the steps that wvere
immediately taken in a judgmental way to see if that
provided enough assurance of saf=ty during the period cf
time when the longer range studies were being done.

¢ although part of the rack-up was done, because
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~£ the more pragmatic approach to the problem, it was
compensated for by considering where that led you to before
a decision was made as to wvhether plants could or could not
operate during this interim period c¢f time while the more
detailed and longer term studies were being taken.

4R. CKRENT: Well, I gather ycu feel you have
answered the guestion. Let me restate it, because I decn't
feel I know what the ancwer ise.

MR, CASE: I think -- let me give you an exanmple
of that with some fear and trepidation. I think our
position on the ice condenser problem is reflective of those
considerations. We believe that deciding what to do on ice
coniensers in terms of hydrcgen control is a ccmplex
questicn that reguires and deserves a period of study before
making up your mind on what should be done from a hydrcgen
control standpoint on ice condenserse.

Given that fact, we had tc ask ourselves whether
it was reasonable o allow the plant to operate in this
interim period of tine, the new plants and the cperatinc
plants. And it was our conclusion yes, that it was, because
of the judgmental consideration of all of the steps that had
been taken that in our mind reduced the protability of
getting into that seguence where hydrogen control was a real
safety issue.

MRe CKRENT: That is an important guestion, and it
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touches c¢cn part of the question I am posing, tut I think in
a sense not gquite essential. I would say in cne way it
touches it is the following.

In May of -- what year was TMI?

(Laughter.)

*79? In Yay of '79 one could have anticipated
that there were some giestions concerning hydrogen
generation for ice condenser plants, so one did not have to
wait until the summer of 1980, as it were, to try to develop
information quickly or whatever to look at the technical
aspacts.

I think one could have allocated resources. There
are some things that sort of stare you in the face, but --
well, 12t's sea2. There was one other item ¥“r. Schrceder was

developing schedules for

7]
th
&)
La

going to touch =-- basi

completion of IEEP-like studiecs. I don't think you have
told us that.
MR. SCHRCEDER: I think would like Frank Rouse

to answer that.

¥YR. ROUSE: As yocu are aware, the first IREP study
of Crystal River has been ocut in draft reform for peer
review since late spring. e had sent the SAI team for
rather extensive reworke. I would imi3gine it woculd be =--
(Inaudible)s In parallel with those studies w will be

refining the preocedure and schedule guide (Ina . ible), and
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we expect by next suring tc have a guidebsok on hcw to do
such studies on the street, and would expect that ¥PR will
ask licensees to perform IiZP-like abbreviated risk
assessments.

I should say probabilistic cafsty analyses because
they are not full-fledged risk assessments, using that
guidebook commencing next sumner.

¥R. OXRENT: VYes. I cuess the questicn on the
agenda is the tasis for develecpring schedules.

Now, we have heard ¥r. hKouse give some thought as
to what he thouzht might bs the schedule. On the cther
hand, he is from the research office, I guess, and I have to
assume that scmehow NRE would bz the cne who would ke making
recommencdaticns or decisions, whichever they may be, on
probabilicstic safety ana.yses of either operating plants or
subsequent operating plants.

How does NRE decide whether or not such studies

should be done and on what time scale by cperating plants or

plants under ccnstruction?
MR. SCHROEDER: Ac far as the decision ¢n what

L

plants should dc them, this is the subject of sone

considerable discussion in the staff at the mcment. Th

M

re

(3]
h

are probably four or five different aprroaches tc criteria

for deciding which plants should do risk studies in what
order. Some primarily are demographi :ally based, and others
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are based on vintage and sc forth.

There are a number of aprroaches. We den't have a
unified position on that at the moment. There are peorle in
DST who are currently charged with developing a set of
clearly stated objectives as to what we are trying to

, and then translate those

tn

accomplish by doing such studie
into some criteria we can all agree on for selection of
plants and in what order.

That work is not very far along, although there
are a number of opinions that have already been expressed by
various parts of the organization. B2ut the integration of
those into an agreed upon set of criteria is not very far

along. I don't really know what more I can say about it at

the moment.

MR

h
0
"

« OKRENT: Is there a schedule within NRR
arriving on a =--

¥R. SCHRCEDER: Wwe have charged ¥al Ernst and his
group to get us a paper with those cobjectives and cciteria
for management review in something like the next month.

MR+ CASE: The risk tyre studies that ¥Frank is
talking about include IREP as well as Class 9 studies. It
is broader than just IREP =studies of particular plaats, but
it will include which plants should have IRE? studies.

v

jav )
”

e« SCHRCEDER: VYes, ves.
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ME. SCHROEDER: This, by the way, as we would
envision it would ultimately be the basis for beginninzg to
plan the systematic evaluationrn program mandated by the
Binrham Amendment to the Appropriation Act, where we are =--
our intention is ultimately to review all of the plants, but
recognizing that we have to have some set of priorities as
to in what order you have to do that review.

MR, CKRENT: If I recall correctly =--

¥BR. SCHROEDER: 0One element is IkKEP-like studies,
but that is obviously not the only element of that
systematic program.

MR, OKRENT: Does th2 Bingham Amendment require
IREP-1like studies?

MR. SCHYROEDER: No, and -~

MR, CASE:s Including a compariscn with currert --
regulations and current regulatory positions.

¥R. OKRENT: The single failure critericn would be
part of it.

ASE: Yes. The overall systematic evaluation
plan could include such a consideration.

MR. CKRENT: But it hasn't.

MR. CASE: It has not so far.

MR. CKRENT: That is right.

KR, CESE: In other words, Bingham directs us to

systemat. - eviluation of all operating rlants. K

.
Q
w
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requires that we include in that program a comparison of
compliance with thes regulations and how the compliance is
achieveds It does not dictate this is the only way one
could complate A systematic evaluation program; and we do

not intend to use that as the only measure of the safety of
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operating

programe.

criterion
It will a
the issue

evaluatioc

saying, Y

failure c

that, it
is a good

in all as

apprcach

single fa

plants. It will re one orf the inputs into

Others will be IREP and perhars single failure

-

-

hat

, but at least we have not gotten to that point.

1lso probably include some of the or perhaps mocst of

s that were examined in the existing systematic

n proegrame

¥R+ CKRENT: Jesse.

.
i

2ERSCLEs If I understand what you are

ou are going beyond Jjust ascertaining the single

riteria, whatever that is, and ascertaining in fact

MR+ CASE: I said we maye.
¥E+ FEBERSCLFe¢ Having just said that it meant

does not convey a lot of confidence tc me that

it

plan, if it met the single failure criteria plan

pects since there is --

¥MR. CASE: I would hecp

o}
@
ot
[}
o+
w

micht pick up weaknesse in applicaticn of

0
[

ilure criteriae.
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MB. EBERSOLE: If I can go back to the earlier
discussion on the feedwatar system and the seiswmic case and
the reference you made about studies to =-=- on the relief
valves, the original function of these relief valves and the
association block valves was considered to be non-safety in
the concept of relieving pressure, because that was carried
out by the safety valves.

The idea that you could get two ungualified valves
to serve th2 function of reclosing even though neither were
safety-grade caliber seemed to suppeocrt the idea that a
multitude or at least two non-safety grade devices would
serve a safety function -- in this particular case close the
primary locp if you wanted tc close it. That is the idea of
closing it after you had a ncn-safety release.

We have found that the responsibilities of these
valves are more important than we originally thought, and so
now we are putting a lot of effort cn them. In a way I
think it is like asking a mouse to carry a horse's load in
the way we want improvement of these valves, namely the PORV.,

We have perfectly gocd valves that will forcibly
and relialbly relieve the primary loop in . 2dundant and in

parallel configurations if we really want do that; but you

go cut on the markst now and buy those things and handle the
primary release through that without any c¢cf the horrible RED

programs that we have underwvay and the guesticnable results
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that have come out cof thenm.

There is Arkansas Unit 2 which for some reason
that I don't understand has put in some valves that I don't
know the nature of =-- I suspect they are pretty good valves;
at least thay are said to be safety-grade =-- by which the
operator can reach out and manuzlly pull down the primary
PHR loop at will in case he wants to do bleed feed. And
somehow the operator in this instance or the utility found
it advantag=ous to put these provisions in there.

One of the interesting things is, though, for
whatever reason they bypassed all these years cf effort that
we talk about, so necessary to make decisions, zand in fact
they did not like that.

VOICE: I will give you my understanding of
Arkansas 2 desiaon considerations. I believe Combustion is
the NSSS vendor, and they have had some trouble with leakage
throcugh the power-operated relief valves; and they decided
to get away from those valves, since they, in theory at
leacst, did not perform any safety functione.

Yowever, they recognized the need to, on occasion,
be able to blowdown the system through some valve
arrangement, and they decided tec put, I think, a three-inch
line.

Nod, most pressurizers, if I understand the

designs correctly, dc have small lines. I think they are
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like one-half inch lines. On the ANG-2Z design I believe
there is a three-inch line, and there is indeed a valwve, I
would suspect that they would also have an isolatiocn valve
to satisfy certain criteria that indeed through which they
coulé blowdown.

It is not clear to me at least that that is a
better systzm than having two power-operated relief valves,
if indeed they are shown to be able to function precperly
under the subcocled liguid coniitions, tecause there are
some events, some scenarios where it would be helpful to
have this additional overpressure actuation capability which
is automatice.

The 2NC-2 system is tctally manual. I am not
suggesting that that is worze ¢r better. All I am saying is
there are some pros and cons cf the twe systems; and that
you are guite correct, do understand that ANO-Z has a

different kind ¢of scheme., +Whether that valve is qualified

(19
+t,

for water reli is not yet clear to me. I doubt it.

¥R. EE

1
"

RSOLE:s ' think I am saying that if you

rd

-

(o8

ed, there are valves commercially

[

wanted to bz g if

o

ia
available that would be qualified. And the fact that we
delay so long in the RED program trying to make a device
which is intrinsiczlly unsuited for the purpose ncw intended
strikes me as a little ridiculous when we can g¢ out on the

market and buy what we need and put it on the plants in
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short order if we think we need it. I mean, I find it a
little ridiculous.

VCICE: I think I appreciate your pointe.

MR. EBERSCLE: There is a lot more money spent on
that than bauying good valves in the first place. Do you
follow me?

VOICE: I am not clear in my own mind about
structural considerations ac well as the gquestion of safety
valves themselves which could alzo be exposed to subcocled
water.

M2 . EBERSOLE: Safety valves are another subject.

These are the PORV and the relief valves =-- PORV and blcck

VOICE: The key point was the functicnability of
the valves included safety as well as power-operated relief
valves. The basic requirement was they had to do it for
safety valves, and we thought it was just as well that the
facility would bYe there. The capability is there. They
ought to test the relief valves also.

So the testing prcgram would have regquired, even

o

if they had decided to go cut and buy some other kinds cf
valves to replace the PORVs --

¥R, E

t

ER

1

OLE: Are you telling me that the testing
program embodies testing of safety valves in two-phase flow

relief?
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VOICZ: Yes.

¥R. EBER!

73]

CLEs Safety valves as well as PORVs?

ter

VOICE: Yes.

MR, EEERSCLE: It could re safety valves only.

VOICE: It could have been if they had decided to
go to different tyres of valves for a relief functicn.

¥ EBER

(%]

Re OLEs The single failure criterion, let
me ask you about the spread of the continuity and concept =--
the incredibility of failure at one end of the spectrum. I
can start with -- maybe a goocd model is the idea that we
have wrestl=2d4 with for a number of years, that if we have
sufficient QA, good guality control, we can in fact take
such a thiny as a steam line 'nd invoke incredibility of
failure in its design.

And I would like to t the PARS's view on doing
that sort of thing, because I think they could fully assure
us, using the probabilistic route, that we a.¢ cerfectly all
right. But it brings up to the surface how ar one should
go in the PAS techniques against what I mig .t call common
sense and good engineering, which dces not cost tco much

more, which is not invoked in the PAS philcsophy.

0

Have I got the picture in front c¢c€f you?

¥R, CAS

CREE

28 In front of me. ©But I thought perhaps

1)

Frank wanted to answer 1it.

VOICE:s I don't guibble with what vou have said at
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all. T don't beliesve there is anybecdy in PAS who would
argue that the probabilities that we are capable of
generating are =2 robust that one ought to hang one's
confidence in the public health and safety entirely on such
matters.

I believe that we cught to be applying a concept
of defense in depth above and b=yond what onhe may infer by
strictly probabilistic approaches. Probalbilistic techn?~uszs
will never predict, except conceivably in aggregate, the
vulnerabilities or csusceptibilities or weak spots in the
individual power plants.

We need procedures, both in design and in
licensing and operation to ferret these out and deal with

them in ways that =-- for which statistics is not adeguatee.

M

m
4]

B
“

L)}

RSOL

85}
.

. It is an interesting use of
probabilistic technigues. Tf one finds a flaw in the theory
that you have redundant items which are not subject to
common mocde influences and are fully tested and carry the
full implement=2d recipe for randiom failure, which is the
intrinsic part of the single failure criteria, you are
dealing with just random.

Wwhen one finds weakness in there, then the noctable
one which we ocucht to discuss this afternoon is the case of
the isolation valves on HYFCI systenrms.

0 -
1.? - ~

—ut

RENTs Can we put that off until this

[ 4
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afternoon?

MB.

|
tn

ERSOL

9

¢ I am saying in the arguments

'

against deoing anything about finding weaknesses in that
design, what mcre often thar not happens is the
probabilistic technigque is invoked as an argument in not
doing a change in the design and considered comprehensive in
that context.

I think that is a rather odd way of using it, as
though it were in fact a conprehensive argument to defend a
decision on a deterministic bass.

Re RCUSEs I certainly would not recommend its
use this way on a forward fit -- in a2 forward £it contexte.
In a2 backfit context, I think once we have licensed a glant,
once it has been built, cnce it is running, once there is a
substantial investment invclved in it, that we have the
responsibility to be as discriminating as we now are about
back£fits, and to eorder them in the mcst cost effective
fashion when we judge them tc be neceusary. S

c
circumstances I might embrace the use of prolbatilities.

"

MR, ERERSOLE: To a greater degree?

MR. ROUSE: To a creater degree. Before I would
personally a2ndocrse a backfit order to fix a deficiency =--

¥R. CASEs That is certoinly the vogue. I ar not
sur=s of the logic o2f that.

¥R EB

RSCLE: It is the vogue.

t*}
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NR. CASE:s It is the vogue.

¥R. EE ¢ I can't help but notice time and

S e b

"

RSOL

™

time again once you find a Wweakness, sure enough, a
deterministic argument will come across as thcugh that were
the perfect way to do ite.

Thank you.

« OKRENT: I am going to suggest we take about a

T

i

five-minute break, and then we will come back to this item

e I see Mr. Stello is here

4]

on the Erowns Ferry event, Lecau
waiting patiently and drinking coffee.

(Recess.)

¥R. CKRENT: Let's reconvene.

Gentlemen, can we reconvene? I think the next
topic is generic implications of the EBrowns Ferry event.

With my glasses it says =--

MR. OCXRENTe: Who is going to tell us about this?

MR STELLC: I believe we have ‘some numbers akbout
how the statistics might have changed as a result cf looking
at what haprened at 2rowns Ferry, and what does that mean in
terms of th2 likelihood of an ATWS condition.

What I thought you wanted to discuss and what I
had been thinking about prior to coming here =-- and if we

don't need to discuss this, I'll ski it -=- so0 let me ask a

'O
P

question.
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Is a little bit about what was the basis for
deciding to do what we did followinc EBrowns Ferry rather
than, for example, shutting plants cdown, was that a
consideration? And if we den't need to talk about that, I
will skip that part of it. Was that a guestion?

MR. CKRENT: Well, the agendzs item, generic
implications, was intended to be a broazd one where more than
one aspect of it could be covered. It seems to me the one
you have just identified would be ones. There could be
others that coze to mind. €S0 why don't you discuss those
that come to your mind, and if that dces not cover them all,
we can raise any additional.

¥R. STELLO:¢ If you donr't raise any additional
guestions, T will leave here very unhappy. I will not have
-- you will not live up to my expectation.

Soon after we learned c¢f the Erowns Ferry
incident, I came into the office and asked Harold Denten
also to com2 in, and the purrose for us being there was tc
examine the very issue, given this event cn Ercowns Ferry,
what is the implication -- not so much on Browns Ferry since
by that time we already knew it was all right, but how about
the other reactors? What do you do with them?

Clearly the f£irst thought is did we learn
something that suggested that reactors ougnt tc ke shut

down, because we found a preoblem we did not know what teo do
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with. 2And as the day wore on it became clear that no, this
was that part of the BWR system which we knew lLefore and
have that common fzature for which a fzilure in that part
could l2ad to a failure in the scram systenm.

R11 of the studies that I am aware of in the past
pointed out that the drain system on the EWR was a common
element and was subject to commcn mode failures, althoagh
the numbers that I recall indicated that the likelihocod of
that prciblem was very, very small.

This event clearly said those numbers were WwWronge.
It really is not that small.

MR. ¥XZRRs I don't understand how cne event can
say the numbers are anything but zero.

ME. STELLOs I am not a statistician or married t
statistics so closely. To me, if we were dealing with
numbers that were on the order of 1 in a millizsn, T would
not have expectad in my lifetime to have experienced it.
Having experienced it, it suggested that perhaps =--

MR. XFRR:s The probability of being struck by
lizhtaing is about that, and people are struck by lightnine
every year, and yet that does nct change those statistics.

MR. ETHERINGTON: 1Isn’t it the case of having an
unexcected weaknesc revealed?

¥R.

L% ]
*3

ELLC:s I am giving yocu a personal reaction.

The freguency at which it was revealed was faster than I
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thought it would be; so at least for me it raised the
guestion I think =--

¥R, XF¥PE: The only reascn I stopped is becaucse it
seems to me this is a very impertant issue in that when you
say 1 in a thousand or 1 in a millicn to many pecple -- I
2id not think that was true of you -- that means it is
impcssible. And it is very important that we recognize when
we say 1 in a million, it does not mean it is impossible.

¥R. STELLO T often think that when I buy one of
these lottery ticka2ts that some day I might win, althouzh
the chances are 1 in a million. I still buy it with the

hope that I am it.

b

0

CKR

&3 ]

NTs If I can interject cne comment, I

suspect that a re-avaluation ¢f the probalkility fcr the
existing system, either at crowns Ferry or many other
plants, would no longer lead to 1 in a million.

¥R+ KERRs That may be, Dave, but I think it
important that one not say that the fact that something
happens once immediately demonstrates that the earlier
probabilitiss were wrong, because it Jjust doesn't.

MR+ OKRENT: Noe.

¥R. ERERSOLEs Th=re is an article that says it
1ces not.

¥YB. XFRR¢ The article is wrong.

H I think the originel analysis was
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faulty.

MP., XFRR:; That may well be, but if that is the
case, it will *e demonstrated ry things other than the fact
that the event happened once.

MR. OKRENT: Yes. In fact, one of the generic
implications I want to come to is the reliability of that
original 10 to the minus 6 on this particular fault.

¥R, ERERSOLE: Does it occur to you that that
reliability value which existed prior to this incident with
the extraordinary high reliability reflected in it must in
fact have bzen based on ignorance rather than attention to
detail of the design?

And does that suggest that most of such things are
sO unbased on detail --

¥R. OKRENT:

4

h

(r

is one of the generic issues I

[t

¢ ahead.

Gl

want to> get at later.
MRe SETELLO: The thought was nevertheless there
that this 1s an area where we knew that it had that feature,
so it certainly suggested that all 2WRs ought to ke examined
in light of that experience, the issue belnq let us make
certain for ourselves that this problem that occurred in
Browns Ferry, for whatever the reasons, are somehow
precluded from happening in other reactors. And we set in

motion t‘hat dav a list of regquirements which were designed

to do precisely that.
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There were some additicnal things that were in
there that were kind of catch-all of shutdown and scram your
reactor twice, look at this system now very carefully, lo2k
at the way it drains water, lock at the vent valves, lick at
the vent arrangements, look at the things which in any way
could cause the Browns Ferry type of problenm.

MR. KFRR:¢ ¥r. Chairman, at the risk of being
pedantic, I also would urge that one not preclude this,
tecause I do not think you can preclude it. What you can do
mainly is make a probability list.

MR. STELLCs T guess I did not -- I did not want
to -- I should not have usa2d the word "preclude."” If it
occurred, find it and coriect it, so that it is corrected

before there 1is 2ver a need to scram. That was the intent.

"

If vwater is £illing the headers, make sure you know about it

SO you can clear it out.

MD ¥

tr)

RR: I understand what you mean. I Jjust
think that in talking tc pecople about what we can and cznnot
do, it is very important that we not try to convince people
that having discovered something, we can £fix it with 1C0
percent confidence. We cannot. That is the reason for all
of these various levels -- not that I am telling you
anything you don't know =-- Sut I think it is important that
our language not get acrous an idea that we do not mean.

o o™
N I &

Re ss explain

=
s}
.
>
0

)

1LLC¢ Cnce I guess I heard
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at a hearing that it is guite possible -- very unlikely,
however -- that all of the oxygen cver where you are sitting
might come ocver and visit with me for a while, and you would
te in troukble.

The likelihood of that is small enouch so that
neither ycu nor I need tc worry about it, And "preclude" as
I used it was used in that sense. We can cause a system to
be fixed =o that we do not need to concern ourselves any
longer with that particular problem. Feduce its likellaood
to 3 sufficiently low level where we are not concernec¢ with

ite That is the context that I meant it ine.

te)

FR. EEERSOLE:

-

heard you say we will do this to
BWRse. It suggests to me that what now we ought to be
looking for as well as fixing the EWRs in this aspect and

recognizing this is only one aspect of faiiure, that we

a

should say wherz is the dumpg velume in the PKEs, because I
susrect if we look hard enough and in detail, we can find a
dump velume that will fail.

One of the characteristics of the kind of test
that we do0 that give binary results =-- 't worked or d4id not
work; it was a red light or green light, o. off or on. It
really does not tell you what the margins of behavior wvere
to get that result. You really never knew what last
fraction of torque cor drain rate or whatever was making you

work all the time or note.
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MR« STELLO: I understand why you raised the

guestion. What I am trying to do is reveal the thought

process that went on that Szturday as we were going

3

ite Clearly, the RBRWRs were on our mind. They

sensitive rz2actors, given vyou had a failure to
begin with. And if you had a concern with the

scram breakars, those are the issues that have

throug

h

were the most

scram to

FW2s

been

for a long time; they ar2 nct new. We know, and we

identified those, as I recall, at least eight years

that again they are not new issues.

and the

raised

have

Byt with respect to the BHEks zand the sensitivity

of EWRs to the failure to scram, we are much more concerned

in dealing with that issue. W%ell, in locxing and

understanding the problem, Harcld and I both becanme

convinced that there was nct a2 need tc shut the plants down;

that there wer2 things that cculd be done to deal with

specific issue.

I guess it raised for me, and I am sure we

probably talked about it that Saturday, *hic clearly has

implications for moving on and getting the ATWNS resolution

before those who ocught to have it, namely the Commission.

And there as an indication on Harold's part tha

t he

going to be moving the paper fcrward to bring it to

Commission, and I cannot honestly say it is there,

MR. D

tr1
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next week, I believe.

¥R.

N

TELLO: That is obviously an implication of
what we learned at Browns Ferry. It reminds us again,
although I 40 not believe from the pure statistics point of
view having one more of these events, having had -- whether
you argue it 1s one or two of them previously, this now
becomes three -- that the statistical change, the
statistical significance is nct that great.

But strictly from a philosophical point of view,
it does suggest let's get on with it and let's resolve the
issue, which is where we are nowe.

Denny has some specific information regarding how
one would view the difference in numbers as a result of
adding the Browns Ferry experience. If you want thcse, we
can give them to you.

VCICE: I am ready to talk about ite.

¥R+ STELLOs Why don't you?

VOICEs Well, as you know, we were in the midst of
preparing our Commission paper when the Browns Ferry event
occurred. 92Jne of the first things we did subsequent tc the
event, other than what Vic has described, was to look back
and see what impact it might have had in terms of the
earlier conclusions we had arrived at.

From a statistical point of view in a rigerous

sort of way Dre. Kerr is right. Indeed, there is some small

ALDERSON REPORTING COMPANY, INC.
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probability that this event would have occurred when it did

even if the industry estimates c¢f 10 to the minus 6 or so
were -- if the industry estimates were indeed correct.

On the other hand, fcr rare event models we co not
have much data, and when we have data that dces not fit the
model, I would susrect the model is not very good as a
minimume.

We locked at this in a rather simple-minded way.

Hers was vet another event which we characterized as a

10 failure to scram event. Recognizing the conservatism in

n that assessment =-- and I believe you have hai ample
12 discussion in terms of the potential ccnsequences of the
13 Browns Ferry-3 event, if it had occurred at full power in
’ 4 conijunction with an anticigated transient.,
|
|

15 A fairly simple approach indicated that what --

tc the -4, It is now

o

16 the likelihood of ATWS is 2z x 1

t

17 modified to approximately 10 tc the -3 per reactor year, if

18 one includes the 2rowns Ferry event only as being applicable
19 to boiling water reacterse.

20 Cn the other hand, if one were to take a more

21 global viewpoint which suggests that it is yet indicative of
22 what Jesse described earlier as things we do not really

23 understand, things which are likely to occur, perhaps at a
24 certain recurrence rate, ths impact in terms of the change

25 in the likelihood of an ATYS would be from 2 x 10 to the -4

' ALDERSON REPORTING COMPANY, INC.
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to about 5 x 1C tc the -4 =-- the simple di

bring in th2 experisnce we have gained frcm pressurized

v

And as to the implications, I think it shows up
once again that it is very difficult tc sit back and do
rigorous analysis of a fairly complicated system, and be
able to identify all the types cf common cause failures one

might be exposed to.
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revention of these failures, while it may be a
necessary step, may not te sufficient. Nitigation seenms
like a fairly reasonable way to go. A number of efforts
have been under way to minimize the likelihced of this
scenario, if you will.

But l=t's say for the sake of argument
conservatively that there is no impact in terms of reduction
of likelihood, which I think is quite silly, in a vay,
because I do believe there has been significant reducticn of
the likelihood cof this event. Fow significant I cannot say.
But nevertheless, pctential impact cn various alternatives
that we discuss=sd with you would be possible: increase in
frequency of unaccertable conseguences by a factor of ¢S if
one assigns the Brown's Ferry event to the boilers only, and
by a factor c¢f 2-1/2 if one assigns the Brown's Ferry event
to the total porulation of light-water reactors.

MR+ CKRENT: I wonder if I cculd get back 2 the
original point that ¥r. Stello was discussing, namely, the
basis on which you judged whether all EWEs coculd continue
running or scme EBEWEs could be ccnsidered, c¢r whether they

'y

should continue running. Was there any guantitative input
into your judgment, for whatever it was you decided?
In cther words, 2id you have some feeling for what

might be the risk of an intoclerable accident or whatever? I

am trying to understand -- when you decided a plant shculd

ALDERSON REPORTING COMPANY, iNC.
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go icwn or shouldn't go down, what is the basis -- this must
have entered your mind here -- and how it was factored in.

¥YRe DENTON;g I don't think it enters in the sense
vhen you are coping with operational problems, the real
decisicn is do you understand enouch of it in the fix to
allow them to continue to operate for one day, one week or
one monthe. And even to stop and take the time to do another
event tree-fault tree and try to recalculate takes time.

Zo it does not enter in a very guantitative sense.
Does the staff at the site, the staff here feel like we have
the thing resasonably under control so we have enouch tire
with these changes that were issued in the bulletin to
enable us to corsiler it more carefully next week? Tt
depends on when these sort 0f events happenrn. If they happen
during the daytime, we have more staff, we can get more
nembers. EBut when they happen ¢on week-ends or a%* night, the
chances would be that assessment of -- is the situation well
enouah uncderstood, and we cselectively Jjudge whether it is or

isn't.

L
s}
.

™

BEESOLE: dr. Chairman.

L# &)

“r. Stello, when you went to Brown's Ferry, I
would be much interested in if you pursued with the
™

operaters that since they had an ATWS, they might have had a

full ATWS, and what might they have done?

2R

n

TELLCs Bill, dc ycu know if that issue was
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raised?

YOICE: I was down there and I understand there
was discucssion with the operators by the resident
inspectors. That was probably a little later in time than

the first few days.

€5}
g

ERSOLE:s Thzre was no documentation of what
they said -- what they might have done?

¥R. STELLOs They had a procedure, if I recall --

ME. STELLO: ~-- which dealt with the use ocf the
liquid poison control systeme.

MFEe« FEEERSCLE: They have an avtomatic pump tripe
That was put on beginning about '68 or so.

¥R. STELLC: We are talking about the procedure
that dealt with bringing on the liguid roison system.

YRe. ERERSCLEs Did they have a procedure s¢ as nct

to zompound the problem?

VOIC®: That is normal operating practice.
MR+ EPERSOLE: They Jjust fell into that then,

right?

-
Q
b
)
(33
.

That was part of normal operating plant
practice.

Uq.

‘.

tv1

PER

w
%]

C

t4

E: There was nothing in their

post~-ATWS procedure to hold the main

n

team lines open, to

your knowliedge?
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VOICEs Nct to the best of my knowledge.

¥P. EBEERSCLEs Wacs there any instructicn, having
injected the boron poison, that they must be careful to keep
it in there rathe~ than allow the system to flush it out?
It was only a one-cot deal.,

VOICE:s I am not sure what specifically was in the
procedure. That is one of the things we were made very
aware of.

by B3 sure they are aware of it?

-
1y
o
™
e}
wm
O
|
™
LA
g
"
1
-
(&}
o

You are aware of it,

VOICE:s At this time I would say yes, they are

MR. ERERSOLEs: At this time?
VOICEZs There has been discussion with the

operators by the residents as to what they would do £for an

event of this type.

<
v
L
o
(5]

1

CLE: As I understand it, that systen is

m

B

not designed tc cope with any liguid leakage whatever; yet,
of course, there is some and there would be much more. If we
had a single rod dump valve stuck open, you wecvlid have a
substantial leakags rate.

¥ ¢ I think the answer to all thcse

k=8

"o
« UEN

4
O

gquestions is the resason we have gone toward shift technical

o
Q

advisers, trying strengthen the technical capability of

the utility. Tt is clear in the first few hours or the
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first day we cannot be very much help back here. Whatever
actions have to be taken under the directicn of the pecple
there.

So2 I think that is what I came back to this
morning. The emphasis we are putting on the training, the
qualifications, the guality of the management at each
utility is vitally important. WKe will never foresee all
these things in advance. Wwe hore to get more drills and
more arills, and as the learning experience comes in, we
wil' cope more and more with making sure that what has
happened is understood.

¥E., EBERSCOLEs Was there the counterpart of a
shift technical adviser there?

VOICE: Yes, there was.

ME. EBERSOLE: Thank you.
ME. STELLO: UTLave, I have been thinking abcut =-

did I have actual numbers in mind that Saturday in any
guantitative sense. ¥We did deal with numbers in a very
gross sense which gave some incights in terms of the nunmbers
of scrams that you know had successfully occurred in BWEs
and, in fact, the number of scrams at Erown's Ferry that

they had prior to that time, which I was surprised was quite

a fewse I think it was 26. I think 26 is the numter.

»
m
2
)

The total number of scrams in th was guite

large, which certainly gave some notiocrn of the likelihocd of

ALDERSON REPORTING COMPANY, INC.
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this kind of an event, which put it down as a fairly remote
possibility since there alrsady had been quite a few. Ry
definition they all had been successful.

We did not sit down and try to answer the guestion
that you were dealing with earlier, the Eernerc memorandum,

-2 - -4
in terms of wacs this a 10 ‘ or 10 ’ cr 1C , and had
that particular thought in mind in trying to maztch the
numbers and then make the decision on that basise. I think
it vwas more toward do we understand what we have to assure
ocurselves that we can go intc the other facilities and do
something to assure ourselves that this kxind of problem == I
was almost going to say precluded -- is reduced in terms of
possible frequencies in loocking at what the sources of the
problems are and eliminating them.

That wvas more the focus of what we were docing
rather than in any quantitative way trying to make that
assessment., I think that we turned up, in thinkine about
vhether or not there were things that we could do =-- that
is, not be able to conclude that we understood the problem
sufficiently and what to do.

I think at that point then you are really faced
with deciding whether or nct there would have bsen a need to
shut dcwn. I guess it is always hard to go back and say what
would you have done under those circumctances had you not

been able tc have that assurance? I guess I would have been
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harder to shutting plants down, aside frem the

numbers that may have been available, that is,

did not understand what had happened.

OXRENTs Dre. Kerr.

KFFR: Did you try tc reach any conclusicn as

is situation presented more risk than, say, the

and the Commission saw when the error in

n wvas discovered and plants vere shut downj or

of the consideration?

STELLC: Do vou mean

DENTCNs I don't think we went back and =-- you

formaticn is in cur data bank, but there has

at has happened since that time., That is, do

h to have some alternative corrections in place

éd feel comfortable letting these plants

perate? If you don't feel comfortable, then wve

y shut down,

CKRENTs We are trying toc understand your

feel comfortarle, Harold; and I myself am

my finger on it. Not only would I be unable

to my students, DUre. Kerr, but I would not know

saying I could bound the philosophy. I don't

n easy gquestion, dcn't get me wrong, but it is

recurring guestion.
DENTON

It depends on the amcunt of
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information you have available and the perceived guality of
the information you have available., We have people
available giving us input, and the Jjudgment you thirnk they
are making. Like we had Denny there trat day. You know, if
it is a dbrand nev problem and you never thought of it
before, you would act one wav.

Wz have given a lot of thought to ATWS. We have
revievwed innumerable drafts. There are a lot of
impecnderables. Maybe scme day we can write down criteria
that would do it automatically for us, but we haven't Leen
able to do it yet.

MR STELLOs It is a very simple quest .on that you
askeds is there any comparison made? The answer is no. It
just was not made. It was not compared to the five-plant
shutdown for seismic, ncr was it compared to anything else.
That Saturday ther2 was no comparison between what we had
here versus whai we had done in the past month or the past
y2ar or the past five years.

The answer to that question is very easy. The
answer is there were no corparisonse. If you now ask me,
however =-- well, compare it now, compare it today -- what an
I comparing?

M3, XFRRs I did not ask you that.

MR, STELLO: I said you cculd. You could say if 7

am calibrating nyself with the five-plant shutdown in terms
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of what that risk was, well, how d4id the EBrown's Ferry event
stack up to whatever that was? Certainly it would be a fair
gquestion ¢~ =~ _k todays what dc you think about it?

Well, in my view, based on the understandi.g that
we have of 2rown's Ferry now tcday, that there clearly was
not the kinds of guesticns that were raised and the unknowns
at least very early in the guestion of the five-plant
shutdown than there were with Erown's Ferry. I think we had
much more confidence in Brown'c Ferry in terms of our
ability, having unierstcod what happened and knowing what it
was one ought to do in response to what hagppened. And we
did that.

We could, in fact, regquire something to re done in
this case, where in the case of the five-plant shutdown, wve
could easily issue a recuirement. You have 24 hours. Yake
your plant meet the ceismic criteria. Having done that, you
continue to operata, There really was no such thing for the
five plants in that context.

We knew what to do in this instance. In the
five-plant shutdown, it clearly was s~ing to be a long,
drawn out affair.

MR. XERR: You =322, I guess I don't believe that
your thought process did not extend any farther than you
have said because it almost had to =-- you had to assume that

there was some probability of an earthguake, for example,
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Ctherwise there is nc point in shutting plants down Jjust
because the don't meet a seismic criteria.

If you are never coing to have an earthguake, it
does not make any difference whether plants meet a seismic
criterion or nct. So it seems to me, conscinusly or
unconsciously, you said there is sZnre non-zero probability
of an earthgquake, and therefore we cannot let these things
operate when we know that they may rot be safe.

PR« STELLCe¢ I was not tryinc to either defend or
argue against the five-plant shutdown. I was trying to
describe why even tcday the comparison between the two, in
mv view, really is not very meaningful, even tcday, trying
to make that comparison, because there really is not
anything to conmpare.

ion

n

MR+ XEER:s But I had assumed in making a deci
you would give some consideration, at least gqualitatively,
to the degree of risk involved in uncertainty. I mean there

is always some uncertainty. Now, in the five-plant shutdown

"
r

you said there was uncertainty in what cone needed tc do to

smic criterion.

=

maxe certain that the net a se

0n

-
=

There is always some uncertainty in what you need
to do in order to meet any criterion. tlong with that it
seems to me there is some consideration of the risk involved

the risk involved

(A7)

in having this uncertainty exist, and i

in having an uncertainty is zero, which, of course, is the

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S W., WASHINGTON, D.C. 20024 (202) 554-2345



10

n

12

13

14

15

16

17

18

19

21

24

g 107

extreme case, the uncertainty is irrelevant.

So it seems to me, along with the uncertainty
there must be coupled some consideration cf the risk
associated #with this uncertainty. DYNow, maybe you do not

-

consider this guantitatively, but just have to think you
considered it at least gqualitatively.

MR. EISENHUT: Let me make an cbservation. Based on
March of last year when we locked at the seismic shutdown,
ve had ourselves in a situation where you can argue -- if
you want to think about it gquantitatively, what the order of
an earthquake the size of an SSE wase The facts we had at
that time were that in fact that earthguake at those plants,
based on the best calculations from the ANE and the utility,
would, in fact, cause a LOCR, fail the primary systems, &:d,
in fact, evarything we had was telling us that in fact the
systems we had to handle the LCCAR would £fail with high
confidence. They were projecting six to ten times yvield on
the ECCS piping.

So there was really nothing you could do. You are
faced with the one single event, namely, an earthguake, by
the utilities best calculations and with the ANE, who came

back and told us their official answer was pretty

L2 )
ot

straightforwarid. At those plants 1 hey have the
earthgquake, you are going to have the IUCA and there is no

way you can handle it and there is absoclutely nothing you
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can do. L
You zan't g0 tell them to have three more pumps
operable. You can't tell them to dc anything else. So you

v

are in a situation where =-- I think it is always there in
the back of your mind quantitatively, but you 4o not sit
down and write out the eguaticn. Sometimes you more
expli~itly think about it, but in that situation there is
very little you can do.

I venture to guess that aven today ix a utility
came in and said for an SSt at my plant, I am coing to fail

my primary system piping, I am going to fail my backup

systems, I d4cn't think you will have much cptions.
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Now, the difference is, as Dick pointed cut, in
Browns Ferry ycu were nct in that kind of situation and I
think there were some things you could do. You had
confidence that there was something that could be dcone that
put it in a different situation.

But if you £find -- and certainly in my mind, any
time an operating plant comes in and says, one event is both
the initiating event and can wipe cut the situation to the
point there is nothing you can 4o to mitigate the accident,
if ve are talking in the ballpark of numbers that we are
talking about, you are in a very difficult situation.

MR, CX¥RENTs Wwhat numbers put you in a difficult
situation?

MS . EISENHUTs It varies in people's minds, of

course, and thit's why I said for the FSE people at the site
.."_5 -5
can vary anywhere from 10 te 10 .
-)
M3, CKRENT: Was there an estimate for 10 for

any of these rlants?
MR, EISENEUT: For these plants, probably not.

Prebably 10 on down,

MR. EISENHUT: But if there was any cuestion -- we
were locking at this in 1979, if you will recall -- plants

weres not built as designed. That is, they did not have the

suppert problem which we went through. Also, in '79 you
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could very well have considered tha design is not as the
design was suppcsed tc be.

MR. OKRENT: You have some SEP plants that
absclutely face this aquesticn and you know it and ycu have
not shut them down.

MR, EISENHUT: Eut we also -- we don't have the
understandind that, given the earthguake event, the SSE
design event, if we reach the point where our conclusion is
and the RAELE's evaluation supports that for that earthquake
it is going to cause an accident and disable all cf your
ECCS systems or all of your systems that cope with it, I
think you are in the same situatione.

YCICEs Inaudible).

R,

t

IS

7]

NHUT: That is why I vanted to point out
the distinction, because today we sit and we look at the
five-plant shutdown and we say, my heavens, there was only
some minor fine tuning; there were some extril suprorts rut
in. There was lcts and lots of paper genera‘ted. Fut we
cannot lose sight of the facts that we had at the time when
we were forced to face that situaticn.

YRes STESS: Someone actually had calculations that
said they were exceeding reliasble by five or six times?

MR, FISENHUT; ight, between six and ten times

'l

reliable.

T, TEERSOLE: I wish to argue that that number is
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somehow less conservative than not Xnowing at all what these
factors were, which is true in the current ten plants with
non-analyzed aux feedwater systems. You don't have any
analysis at all, and therefore it must be implied that these
will surely fail; and then, following that, it must be
implied also thore is no backup systerm.

wR, DENTONs: I don't think that follows.

o EBERSOLEs I am saying =--

rt
o

MR. DENTOYM It is one thing say whether ycu
don*t know if it will fail or not, and in fact -- and
another one to be told by the designer of the system that it
will.

¥R. EBERSCLEs I don't know which is the bdest.

MR. DENTON: I tend to take the designer's view
wvhen he says thes system will not worke.

The seismic issue has bedeviled us from day one,
and you can still find a wide variety c¢f opinion among
engineers az to how resistant these buildings are. And as
you well know, thz Tmperial Valley earthquake, there was a
plant very near there that rode through that and went back
into operatione.

we send out engineers to lock at these every time
there is an earthguake, and you find eguipment was designed
for mcre or less uniform building code practice. It tends

-

tc ride throucgh some fairly big examples. I surely would
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like to have a test plant somewhere near a big earthguake
with good instrumentation some day, with no fuel in the

core.

anyon started.

(2]

¥R, STESSs Let's get Diablo

(Lauzhter.,®

MR, DOXRENT: Can we get on to another generic
aspect of the Prowns fFerry failure. It was mentiocned
earlier, namely, how is it that the various failure nmodes
for the scram system in fact were there. In cther words,
now that cne hacs looked at these plants in detail, we Ifiad

things that vou and the vendor I think both agree need to be

corrected.

e« UKRENT: let me state just on boilers. In
othar words, since this was a system that everybody has been
worried about, the staff has analyzed reliability cne way
and the industry has argued about its reliability and so

forth, and in fact this was an identified failure mode for a

MRe STELLO: Did you say was not identified?

e CKRENTs Was identified failure mode. I don‘'t
mean only by WASH 1400; I mean in general that it was only
after the event that one went in and caw different plants,
different things that you felt really should never have been

there. In othar words =-
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MR. DENTONs I think that has always been the
cases You design these plants with a lot of margins, the
best enginesring ad -ice you can get. And after every esvent
we have had, we tend to say, my God, how did we let that go
by. When in fact you cocnsider there are thousands cf
man-years that go into these designs and they are no better
than the people that are actually putting them together.
And we audit them.

T think we are putting our faith in the overall
maragins and the redundancy ¢f systems. And each time
something happens like the Y“rowns Ferry fire, you know, you
go back and you ask yourself, how did that happen. It is no
better than the U.S. technology and our regulations and
trying to lay on reguirements. Each one is a learning
axperience.

You can ask, how 4id we nct require that system to
be a really thorough safety system, and I think the answver
is you think anvbhody c¢an design a draine. That must have

been ths thought back in those days.

MR. CKPENTs Do you £find thi’. an adeguate answer,
really?

MR+ DPENTON:¢ Well, I think -- I don't know if it
is adeguate, Ffut what other answer is there that all of us

collectively ir this room who hive loocked at these thincs

for a dozen years, and no one ever focused on this part of
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the system before? You asked why not.

¥R, Z3ERSCLEs We have such a lofty view cf these
things that we don't g2t into the details. In essence, ve
don't find out the guality that has been given us,

VR, DENTON: Well, I 4o nct thirk -- you know, if
it takes that kind of looking, then we probably don‘'t have
the right organization here to do that. The whole review
system is structured on sort cf an audit and high-level
review, and there is a spot check here and there.

¥R, OKRENT: But we have a 3$200-millicn some a
year research program, a small fractiocn of which is looking
at reliability, but none o0f which is looking at this level
of design adegquacy. And apparently it is not being done in
the industry, either, although I would think myself, if I
were the owner of one cf those plants, I would do this sort
of thing for my own protectione.

Have you asked ycurself whether in fact the
rescurces, $10C million a year on LCCA, maybe would _etter
all be dropped con that and put on lcoking at the car keys
and their eguivalent?

MR. CENTON: I guess I could at it a different
waYe We had a meeting with IEEE and NEC this morning, and
we had people there from NAZA and the military and FAA. And
we say, how is it that there have been major engineering

projects which have turned out well in this country? ¥hat

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202) 554-2345



10

n

12

13

14

15

16

17

18

19

21

N

24

v 115

is the secret? How can we transfer that technology over to
the business we deal in?

And one of the things that emerged from that =--
and ve had utility people there alsoc =-- was that utili‘ies
during the construction phase largely are pass-throughs.
They take the desiagn from Westinghouse, the AE, they buy it
in toto and ship it all to the NRC and get the questions
answered; but “don't play a very active hard engineerings
overview of what it is 1hey are doing.

They tend to 30 better after the plant gets into
operation. And we picked up on that with a few applicants.
For example, in the Palo Verdi case we tcld them that if
they do the review rigorously and document it in sort of a
systems management approach, with cur participation, it
would be a much better review than just passing the pager
through the house. And they picked the DC battery systenm
and they pulled people into the company who were not on the
Palc Verdi project. They hired three consultants and they
put Bechtel, the designer of the battery systems, through
the hecops for about 12 hcurs, lcoking not only at the
design, but the maintenance proccedures, the uC-year life,
everything about the battery system.

And we had our stzff there, and at the end of vr.at
-- and they were using as their guidelines in the review the

reqgulations of the Cecmmission, the branch technical
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position, reg guides, as well az the company's own internal
requirements fcr batteries.

They found like 1% deficiencies, and that ccmpany
is convinced they are going to get a better battery system
for their review of the battery tran if they Jjust shifted &t
to us.

And I get the feelinsy maybe we have accepted too
much of the burden of responsibility for the review of these
things. It cannot be done in Washington. It has to Le done

back in the offices of the companiec that buy it. We have

1]

to provide incentives to move it that way.

MR. BRENDERe¢ That pcint is not new. It has been
around a lona time.

R, KERRs Mr. Pender, I kncw you are laboring
under difficulty. Can you hold that closer?

¥F. BEENDER: Can you hear me now?

This is not a new point, and I cguess the Palc
Verdi thing was illustrative. If you are going to make it a
reguirement, how would you 50 about dcing it?

¥R. DENTON: Well, we have hired people from HASA
who do this routinely. When therz ig a shot going up from
one part of their space center, the project is reviewed by a
t..sm from anothsr space center. PFeing the government, they
can make it wcrk somewhat =2azier than small individcal power

companies can.
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dhat we are trying to do at the moment is move in
this direction for these new OLs that are coming in, which
doecs not work tco well for rlants that are already larcely
through the process. Eut take new Cls that are filed, and I
am holding out the promise that after we get a few . these
under our belts -- the k2y point is that they meet all of
our standaris wvhen the company does this.

There was a transcript taken of that meeting I
menticned and w2 will get a report on DC batteries signed by
the people who are on the company's team. And we had our
branch chief there participating. So we can £find a way to
formalize this and get it intc the review process.

There are several applicants in the wings who are
willing to undertake it, but we have not -- I have not
proposed it as a carte blanche yet, because I don't feel
comfortable enough that utilities can handle it across the
boarde But I think there are several areas where the
utiliti=s could surely move in that direction now.

MR, BENDERs The AE, at your insistence, has the
independent checks, reviewers that were not designers, zand

that they do these kinds 0f checks to be sure criteria vere

(2]

being met. Do2s none of that apply? Is this separate fronm
that, or were we just getting a2 lot of PR?
¥MR. DENTON: I don't really knowe I have not

looked at the 2I role in a long time. Vic, do you have a
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feel for how their (1A systems work internally? Are they
doing internz2l cystem management reviews?

MRe STELLC: All of them basically have a QA
system that does pretty much what you suggesteds revievws
and audits their own work to make sure they are deing it
their way, that is, the way their books say to evolve 2
cecrtain design.

There is another layer of review which the
licensee, according to the regulations, really is supposed
to do, have a system to independently monitor and make csure
that that happens. This is done routinely in all plants.

I think the level of competence that exists in
teras of how detailed they get and what khind of detail they
get into varies widely.

¥R

-
-
s e

reg

NDER: Thers is not more than a handful cof
utilities that have encugh engineering capability to make
the kind cf review that you are talking about. It has to be
done by som=, =2ither large eéngineering firm who micht have
an inderendent setupr or somes independent ccntractor hired by
the utility.

MR+ DENTON: I tink the system works =--

<
5]

o
ey
=
2
(80}
"’
.-
4

am nct certain what the thrust of
your efforts are.
¥R, TENTON: We have two or three efforts going,

Palo Verdi and some others, trying individual pieces of the
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p.ant, and we have consultants who know how tc do these

things to make cures it has some value. And I want to get a

few more under my belt refore proposing we dc this en masse.
Tt is my opinicn that utilitie< do a much better

job of changes in the plant after it is in operation,

4]

because then they have bigger engineering staffs, It i
really their plant and they are vitally concerned about the
quality of chanyes in their plant,

And you are right: Yost companies who enter this
field aren't all that well staffed at day zero when they

the time they are running it

-

first buy the plant. But b
they have achieved a sizeable technical understanding cf the
rlant.
+ EBERSCLE: A pecint. Mike mentioned large
organizations; large organizations might have very large
jobs tesides doing this sort of thing. And though it te
large, you might find ycu are not getting the review that
you thought you miaht be g=2ttinge. And I can speak with some
practical experience on thic aspect.

For instance, there are several larg
organizatiocns which give nc review except Jjust interface
review.

MR. CENTON: Another example that is closer to
home, perhaps, is the contrel room design at TMI 1 and 2.

much better designed in Unit 1 than

’J
"
0
()
=
';4
n

The THNT contro
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in Unit 2. You might ask ycurself how thiét came to be.
Different ALs.

4R. CKRENT: Let's see, We are at 20 to 1300, o
have a long list of items yet on this agenda. What is the
schedule of the staff people that are here and how should we
reorganize the zgenda?

Mk, DENTON: I cthink we would like to get through
everything but what you had on the afternoon session, the
issues that were going to bes covetred by Denny ERoss. Sc we
are prepared this morning, or to uo next after lunch,
whichever you prefer, all the morning topics. And I guess

cascading failures I would propose to make last on the

agenda.

MR. OKRENT: You can bte here after lunch for a
period?

MR. DENTCON: Let me -- Stcve only has one item.

MR. CKRENTs I 2an trying to be zccommodating. So
what do you susgest? !Now should we proceed?

YR, DENTONs Why don't we dc control room design

and then break?

=
"3
.
n
v3
25 ]
r-*
e
(&)
.-
=
o

ume I am done?

n

-

MR. CKXXENT: 1I think we are finished with the ATWS

item for now, if that is what you mean.
Steve?

MR2. HFANAUER: PRather than give a long speech, why
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don't T say in a few sentences a summary of our control room
approach. I would characterize it as being in two tkites.,
The second bite is easier to describe than the first. The
second bite will bz a complete human factors review of every
contrecl room, with the object of bringing them all that need
it up to some staniard of operability. Since we don't ha e
such a standard, the object of the first bite is to do
enough control room reviews that we can ¢go off and write
this standards of operability for everybody to do it.

We are now in about the eighth or ninth of what I
hepe is not an endless series of control room reviews. We
have found that control rooms, conventional control rocms =--
we have not review=ad any of the cathode ray tube ones, so we
will have to do sc. ¥We found that they vary substantially
in operability.

What we have today is a checklist cf things to
look at. We srent a week in each contrcl rcom with a team
of about six peoples These people include systems engineers
and human factors specialists, which we have been using as
consultants, anc inter-agency people, We alsc had a team of
human f.ictors specialists help us with cur first checklist.

We find all kinds of things. We found one control
room' in which the ventilation system was sco loud that if you
wanted to talk to someonz you had to duck into a =side

office.
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MR. HANAULERs Yes.

(Laughter.)

(82

MR, FANAUERs Worse than here.

We found control rooms that run at 100
foot-candles and control rooms that run at 10 fcot-candles,
both of them outside the range where people can work in any
reacsonaltle way.

We found a control rocm that was so bad that T
don't know whkere to start in improving it. It is
fortunately on a plant that is not operating.

We have found some control rocoms that were pretty
good, by which I mean that when you listed the deficiencies
they were really quite smalle. Yy own prejudice i=s that we
vill find some control rooms that can be fixed up to be
gquite cperable, with some rearrangement, some paint, scnme
grouping, some tetter procedures; and we will find some
control rooms that cannot te raised to a reasonable level of
operability that way.

And for those I envision, not tearing it apart and
doing it over, but skidding in a supplementary console,
which in my ignorance I envision having four or six cathcde
ray tubes and a good computer that will simply substitute

or the existing control room that has an inventory of the

right stuff in it, bdut so pecorly arranged and so poorly laid
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out that it seems impractical tc rebduild it into
operability.

I will t211 you, frankly, the worse one we have
seen is Three 4ile Island 'nit 2. We went recently tc Three
Mile Island Unit 1, because there is a review of that plant
now going on prefatery t¢ taking a position in its restart.
And ve did a3 review of its control room in cur usual
one-week visit. And then, because Unit 2 had come in for
such a severe criticism as a result of the Three Mile Island
Unit 2 accident, w2 revisited Unit 2.

And ve discovered that Unit 1 and 2 are not
identical; they are in a certain way caricatures of each
cthers and that where Unit 1 has 2 number of important
deficiencies, Unit 2 is substantially worse than that and is
in fact the worst one we have seen.

I can give you examples, but I don't think vocu
want that.

How, the tough guestion is, are we gcing to arrive
at a standard of operability, or are we s.mply geoing to
apply that marvelous engineering judgment that we all have
so much of, to say which ones have to be f£ixed and which
ones don't. I obviously dcn't know the answer to that. We
are going to give it a good try.

Yaybe I oucht to stop at this point and take

guestions.
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DRe SIESSs I may have micssed it. Did yocu say you
have not looked at any of the, guote, "advanced," ungqucte,
control rooms?

MR, HANARUEERs¢ That is correct. We have tc do it.
Put we have not. +#e have concentrated on the cperating
plants and those just coming into operation.

¥Re KZPEs T sould have thought that there would
be some industrial activity paralleling your own. You have
not menticned that.,

MR, HANAUER: There is industrial activity
paralleling our own. 2And we are wecefully short cof
information on it. Cn Septamber 26th the industry is going
to btrief the Commission on what they have been doing. Ve
know some of these things. There has been an EFEI procranm
for many years. Their prime contracteor has been Lockheed,
although they have used Aercspace and they are now using
Essex. They have done an immensely valuable piece of work.
The reports by Joe Seminara and his colleagues at Lockheed
are not orly catalogues of the hizarre and the unacceptzble,
but alsc very useful checklists of principles and remedial
measures which they have devised.

There is also work in progress at the Institute of
Nuclear Power Operations, IiFC, where they are trying tc lay
down some requirements. There is also the EPRI-Essex effort

along similar lines, which I have not yet seen the real
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scope 0f., We are ccollaborating ourselves with the PFureau of
Standards, NASA, and have some talks scheduled with the
Department of Defense, who have established some cperability
standards.

MR, FRERSOLE: Steave, the scope of the
investigations; did you ask your operators, what would they
do if their control rooms became not uncccupiable, but
inoperable?

MR. HANAUERs No, we have not. We have regarded
our mission as =omewhat different.

MR. EBERSOLEs ©Oh, okay.

¥R. HANAUER: There is an answer for the
unoccupiable, and one presumes that something of the sanme
answer would obtain if the control rocoms were tc become
inoperable, assuming that the people in them could recoonize
that they had inoperable contrcl rocas.

¥MR. EBER

e

(e

OLE:¢ As a tinor pecint, did you find that
all the fluorescent lights would fall out in a seismic event
and create a1 monstrous Rancho Seco problem?

¥R, HANAUERs No, sir.

MR,

™

BERSOLEs: Did you ask them?

MR. KANAUEP: No, we did not aske. We did not look
at seismic jualification.

YR, BFNDERs Come time ago I had the occasicn to

tal®x to some of your French counterparts about control room
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design, and they contended that American designs were
somewhere back in the ¥iddle Ages. Are you lcoking at what
the French are doing?

MR, HANAUERs Yes, we are. I saw in 1963 a French
control room about the size of my office, essentially
completely computerized; and have, in several different
forms and in several different ways, recorded my personal
view that ve are in fact in the dark ages.

¥MR. EPERSOLEs (Inaudible).

#R. MANAUERs That is quite so. Ir the Pacific
Northwest is a government-designed test reactor in which
there are side by side a very modern, cathode ray tube
computer-oriented control station for the fueling machine
and a control rcem that could have been designed by my
control rocom group in 1850 for the reactor operaticns.

MR, SIESSs Steve, I recall some of the builders
have very definite ideas about control room design, based on
experience., If I am nct mictzken, Carolina Pcwer £ Light
came up with scme sort of miniaturized conscle. Have ycu
looked at any of those?

MR. EANAUER: Yes, I am familiar with that
console. The companies do in fact display a large spectrun
of concern and approach. The test control rooms we have
found are the ones where the coperating company had a

dominant role in the design approach, the layout and the
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design details of the control room.

¥YE. DENTON: There are a couple of other factors,
too, that you scon see when you visit a numbter of plants.
One is azn increasing tendency of the utilities tc bring into
the control room operations that used to be done outside the
control rcome They may have been done at chemical
purification stations and so forth. 32ut in the early
plants, they were done by operators stationed elsewhere in
the buildings. And they are now brought into the control
room,

So I feel like the scope of demands on operatcers
are larger in today's versions of plants than they were back
in the early days. &And another thing that has been called
to our Aattention and I lookad at recently is the demeancr of
the people in the control room. Ey that I mean, the
formality of the control room, s0 people know what is coing
ones And this is something I know the Navy thinks is a very
important contributor to control room practice, the degree
of formality; and that is missin, and varies widely among
the operating facilities.

MR. SIESSs: Discipline.

¥YR. DENTCN: Yes; the duty stations of the
operators and who can be between them and the panels and all
those minor details that, taken together, result in gocd

operaticnese.
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¥R, HANAUER: I was recently in a control roon
where the control operator actually has =-- wears a jacket
with an emblem on it of a specified color, and the shift
technical advisor on duty wears a Jacket of a different
color with an emblem on it. And I think such thirgs are
prcbably the coming thing, that the pride and discipline in
the control rocm is an important factor.

We are werking on that, but that is not part of
the program that I described, which is directed toward the
physical arrangement and layout in the control rooms.

MR, COKRENTs Can you 4o much to change the
physical arrangement? What I heard you say was you thought
you might be able to add on certain kxinds of information
sroupings and a better conputer.

MR. HANAUERs It is only time and money. You can
rip them out and put in new ones. This is enormously
expensive and time-consuming and has scme negative cafety
aspects also. It is rather easy to discuss completely
changing cut one paneles There 1s money thsre. Eut you can
do that during a refueling cutage if you plan your wcrke

what T was talking about was some numoer, which I
cannot speculate what fracticn it is, ¢f control rooms that

ve will £ind to be so seriously deficient that they need a

.
==

lot of work. And ere 1 was speculating that, insteaéd of

tearing out a loct of panels, we should skid in something.
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MR, EFERSOLEs Isn't it true that the old centrol
rooms were probably =-- fInaudible).

¥R, FANAUER: Cne would think sc. But I am a lot
less dogmatic about that than I was a year ago.

MP, YT"BR; Steve, having made your earlier comment
about the TXT 2 control room, do you have any informal
estimate in your own mind as to how much that terrible
control room contri! ited to the seriousness of the accident.

MRe HANAUERs I think =-- this is now a personal
view -- I think that a substantial fraction of the badness
of that control room was discounted by the usual heavy
training of the operators =o they can learn where things
are, even though things are very badly arranged.

If you 30 along with the account cf the accident
and you enumerate the mistakes the operators made, you 2o
not see any sctecific things: well, this meter was 20 feet
from that meter and they could not lock at them both, and
that therefore they =-- you don't see any like that.

In a more general sense, their failure to perceive
what the problem was and to make a couple of critically
correct decisicns was the overall poor layout of the control
room == was that responsible? I think it would bhe
impossitle to say. My instincts tell me it had a fairly
small part. Pu* gee, it sure is bad.

MR. C¥RENT: Are vou developing any approach to

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202) 554-2345



10

n

12

13

14

15

16

17

18

19

21

24

e 130

status nmonitoring reaquirements in the control room as part
of what you are doing?

¥R, YANAUER: I cannot admit to it, because it has
been deferr=zd in the action plan to fiscal '62. what we are
doing is trying to2 make sure that whatever they do¢ and
whatever we require will interface with a suitable status
monitoring systenm,

¥R. EBERSOLE: (Inaudible). Are you asking that
operators, to what degree they meet on a varicus =--
(Inaudible).

MR. HANAUER: We are talking with the operaz.ors.
We are also walking :hrough some procedures and seeing what
they do and whether it is easy for them to decide on the
next step and o on. I don't perceive the pattern yet, if
there is on=.

MR. KERR: You are aware of the old Western
Electric experience with illumination. I was struck by this
when you mentioned illumination in the control rocome. They

ver2 trying to discover the apprepriate illumination, and

Ls}
"

productivity went up each time. They discovered what was
making productivity go up was that somebody was interested
in what they were 40ing, not the illumination.

MR, HANAUER: Yes, sir, I am aware of that. Are
there any other points cn the control room guestion?

MR. E

AR

(3%,

ERSOLE: (Inaudible).

14
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MR. XFRRs¢ I cannot hear you.

e
o
m

AERSOLE:s I am talking aktout NSAC-60. 1s

&y

that part of your discussions with them, what you think you
can do here and what are your resgonsibility burdens and
wvhat are they not?

MR HANAUERs VYes, that is a large part of the
basic information. We don't have much of a handle con that.
In an effort to gat scme science focused on that gquesticn,
Wwe are about to embar¥X cn a Job task analysis of the control
room pesople, which we will have to do in simulators, ltecause
we really want to know what they have to do in accidents,
not on the night shift at full power. And that will be the
basis for our trying to do 2 little better in resclving the
guestions you are talking abcut.

b

e
m

-

]

R

o

OLE:s Ycu know, vyour old co-worker, Harry
O*'Brien, is the chairman of that.

¥R. YANAUERs Yes, I know.

M2+ BENDER: Steve, I'm sure ycu are aware of Reg
R« HANAUER: Yes, sir, I am awvware of that.

¥R+ BENDER: Fow would your appraisal of the
control room design fit with the requirements of Reg Guide
1.977

ME. HANAUER: 1.27 has two thingss: Cne is an

evaluation from the system cstandpoint as to what variables
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the operator needs to understand. ke let the systems people
tell us about this, although whan we come to the procedures
we are careful to make sure that the things the procedures
say the operators should check in fact are acceptable and
reasonably located and so on for him to do what the
procedure says.

What interests us and what falls within our task
is to consider, ¢given the Reg Guide 1.97 list of parameters
or any other suitable list -- I am well aware of the recent
committee comments on the current list -- how shall thcse
instruments be integrated into the control room in which one
has tc do many things, including the operations foreseen by
Vic at 1.97.

So it is kind of a raw material for use.

ME. ERERSCLE: Along the same line, did you ask
the operators how they feal about the Nuclear Data Link? Do
you see any effects on them for the presence of that machine?

MR. HANAUER: I have not asked them. There are
ten other people working that problem. I have a rersonal
view on that, which is that it ought to be possilkle to
delineate the respensibilities and still get the information
where it is needed.

MRE. DENTON: It keeps coming back tc me, every
tim2 we activate our response center, that we need a better

way of getting data than askino a2 prerson on the phcne, then
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having him lay the phone dcwn, and we wonder what is
hapvening and finally we get a reading backe So I do not =--
I would hop2 it would not be seen as a transfer of
responsibility, but utilizing the response center, utilizing
the technology for data transfer.

MR. CKRENT: It is my impression that the
astronaut: faced the same gquestions.

« E0OSSs R procedurzl matter feor after lunchs
Would it be acc=ptable to do Item J, then E, and then
combine Item G with paragraph 2 of the generalized
discussion on cascading failures?

MR. CXRENTs You better cet together with Savio,
because he has ogiven us a n=sw set of letters. I am sorry,
we don't have these coordinated.

¥R. XFRR: The answer to his guestion is yes,
isn*t it, because you don't care in what order they cover

things, do you?

™

MRe CKRENT: No, that is right.

ng to assume that ycu and Savio will work

-

I ar go
it out. We do want to, at least if pcesible, get a brief
comment on each of the items, and ¢cn some of them ccver them
in more detail, as time permits, Okaye.

e will break and reconvene at 2:00 o'clock.

v

(%h

1, a2t 1305 pems, the meeting was

-
D
a ]
i

upo

-

recessed, to reconvene at 2:CC peme the same days)
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(2300 peme)

MR. OKRENT: We will reconvene the meeting.
I think it is suggested that we take up the next
item, comments by ¥r. Denton on the general approach to
reevaluation of the Indian Foint, Zion and Limerick.

MR. DENTON: O©On those two, Indian Point and
Limerick both are doing many WASH-14C0 studies. I expect to
have these done in the fall. ke are also making Indian
Point in parallel with mitigating systems o we can come to
some decision about whether additional risk reducticn is
necessary at Indian Point or Limerick.

The Commission also has set down an adjudicatory
proceedinag to determine whether or not additicnal safety
measures are needed at Indian rfoint. They are trying to

2st2blish what the issues are, and that is running down the

track alsc. The Commission did decide to let Indian Point

2

operate in the interim while this adjudicaticn goes cn.

[

[

be a little kit more

.J.

YR+ OKRENTs Could you descr

ink it is likely to

-

the adjudicatory proceeding: what

<
O

u ti

L

encompass, what is scheduled and so forth?
MR, DENTON: They iscsned an order on May 30, and
that is still the coni:-olling order. #What it ordered was

adjudicaticn refore the lLicensing Eoard on safety issues

raiced Ly the intervenors, an informal proceeding to
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determine what the criteria should be; generic ceonsideration
of operational reactors in high population density; and
deciding cn iterim operazticons of the plant while
adjudication is going on.

So the only one they have come to agreement on is
item 4., Tha2y still have under consideration vhat the issues
should be.

¥R, COXBEFNT: They meaning the Commissioners?

¥R, DENTONs Yes. I really cannot speculate on
where it will 7o, being a party to the proceeding, and what
is really being adjudicated is whether I made the right
decisicn or not.

MR. CKRENT: Does the staff have a proposed

u

chilosopghic approach tc the reevaluation of Zion, Indian
Point and Limerick?

MR. DENTONg I think we dce Our approach is I
would like to sce them take that cf any cother average
reactor. e want to know whether they carry an undue
societal risk or not. we have had studies by Fesearch that
tend to indicate that features in the plant, ccupled with
the ones w2 have ordered, 40 compensate; but we are still

completing studies I have ordered them to dce. Many cf the

atur

m
O
n
-

140C are the mitigated £

re

only Indian Foint that is doing

por

b

k87 C!{Ol‘l

sl @ PR

Ts I

4]

both mini WASH-1400 and miticgating features?
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MR. DENTON: And Zion. Zion, I think, is just
doing the mini-1400.

MR, OXRENT: Why is Limerick doing only the mini
WASH=-1400? I am just trying to understand the staff's
philosophic approach.

k. DENTCNs: I think we had more concern with the
plants in ocaration. Limerick is under construction, and 1if
it turns out that they have an undue share of risk, we have
a little bit more time to bring it under control before they
go into operation, whereas the other two are actually in
operation. If we conclude that it is a hign
disproportionate share of the risk, I wanted to have in hand
the mitigating features right there to chocse from so t.3t I
could order those stopped.

#3. CXRENTs: It would seem tc me that the same
information would be relevant to Limerick. I can remember
the staff coming in and telling the Committee that then
Limerick looked like a site as bad as Newboldt Island, and
then the staff turned arcund and told the people at Newloldt
Island to move *heir reactor. So I guess I am still trying
to understand the staff's philcsophic approache.

K. DENTCN: I think it is the fact th: t Limerick
is not operational, so0 it is no risk, so I am not incurring
any public risk to operate. I um indifferent. If we £ind

the risk is toc hizgh, I am under no okligation to license
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that plant.

M8, OKRENT: Well, yes, but I don't think you
really mean it that way. You den't want to capriciously
delay them two years from ncw if you could aveid that by
getting information two years early.

MR. DENTON: You a2sked me the guestion; I gave you
my answer. You may not agree with it, but that is the
staff's approach. Any plant that is under construction, we
do not have to move guite as fast and tie up reso.rces that
ve do on any plant that is in operation. So we ure much
more concerned about those that are actually running, and
that is why even the Indian Point and Zion applicants argued
forcefully that we should be in a sericus mode to the risk
studies and the mitigatione.

They objected to doing it in para’lci. but I thirk
parallel makes sense if they are in operat._..n.

¥R, OKRENTs: let me ask a different guestion, if I
can. You mentioned you thought you would like to see Indian
Point and Zion introduced at about the same risk as the
average reactor.

MRe DENTCN: Not carry a disproportionate share.

¥R. CKRENTs Now, let me think about that
statement in terms of one of my favorite subjects.
envisicn a situation where we had a large number of dams and

a few of them were above more people, the inundation plane
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included a lot more people than the others, and I might say
to myself, well, I need to make these have about the sare
risk, and I micht proceed to make certain changes sc they
had about the same riske.

Cn the other hand, they might all of them have
been unsaticfactory because they were 21l made like thz Van
Norman (phonetic) dam, okay? On the other hand, they micht
all of them have been built in so conservative a way and of
such high guality tha_. I felt they were really alil safer
than I needed, in fact even including the one that was above
more people than the others.

So going to the average in one case might have
left me insufficiently safe in the other case. It might
have been sort of a diminishing return on the risk point of
view. S0 T am not automatiacally persuaded that going to
the average is the right approach.

Now, can you help me?

¥YR. DENTON: Well, I certainly understand the pros
and cons, but T 40 not for the moment -- for the moment I
can't think of a better way tc zpprecach it. There are two
reguirements that must be met by plants to operate. They
must meet the Commission's regulaticns or have exemption for
a goocd reason not to.

Yow, letting the average plants run =-- scciety's

i
]
S )
(ad
la}
e
o
e |
g
v
o]

tolerance for the average risk of plancts --
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find the outlierse Ncw, I may be beating on them tco hard,

but for the moment I propose Wwe have the risk for the

average.

¥R. CKRENT: Another part of this thing that
leaves me a little unsure cf what the staff means when it
says it is lecting them go down the average is during this
last decade, I think the staff's concspt of what the
likelihood 5f a serious release is is, I would guess,
changed by two or three orders of magnitude, or maybe more,
if I look at what was said in the Environmental Impact Class
S documents and what was given in testimony at hearing
boards in the early seventies and so forth, as contrasted to
what I hear now from Mr. Rousan (ghonetic) and sc forth
about what the probability is of sericus damaging core
accidents nd so forth for various reactors.

So that must mean in some sense that cne's picture
of what the average is has shifted markedly. Ncw, maybe the
average was too safe or unnececssarily safe refore, but on

wvhat basis is the staff deciding that the average remains

o

ckay in light of whatever it is that they are learning,
particularly if I am correct in my rerception that their
view of the average is that the average risk is increasing

from what they thdought it wase.

ty
W
1
’-lo
0
-~

“Re DNENTCN: I would like to have a Lbetter

ard we have tried to gcet other agencies to provide a basis
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for use. I think is self-serving, in a sense, for us to
compare uranium with coal or uranium with oil or natural
gas. We have tried to get DOCE, for instance, to dc a
comparison, as we 4o in each of our environmental impact
statements do a comparison cf relative risk, and we
continually uparade those. And we will be discussing the
consequences of severe reactor accidents in those.

Society offers no geal. In fact, my own feeling
is that everbtody's tolerance of reactors varies widely. As
you well *now, there are people whose tolerance is zerc for
reactors and there are cothers who have a pretty wide
tolerance. I don't see much here personally in ever getting

-3, 8, 5 or 6
society to agree that 10 cer year is an
acceptable nunmber.

We work on it. We occasicnally publish stuff on
safety goals. fut we really have to jump on every chance we
get to lower the risks, whatever they really are.

MR am sure I have no idea cof all

(]

« XFRRs Harold,
the difficulties that face this decision, but the problenm
for pecvle wheo are operating plants and trying to desian
them and tryving to upgrade them is in having not only a
moving target but a target that is hard to comprehend. I
mean suppose, for example, the operator wants to know
whether he should do something to improve the safety of his

plante.
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Ye has to have, I think, more than gcod will in
order to do that hecause it costs mcney and he has to
justify spendinag money befere public service commissions.
It therefore is in his interest to have some sort of
cbjective standard.

If you talk about the average in a situation in
which you have wiie’variations in individual plants, and if
you improve those at the high risk end of the scale, you
have now, 0f course, increasea or decreased the average
riske So you now have another set of plants that are
outside the average.

You can argue that this average is condemned by
society and therefore it is an approriate gcal, but it seems
to me with equal validity you can argue that the srectrum
has been condemned ty society; so that on a retrospective
condemned by society basis, I have some difficulty
justifying making changes.

There may be other reasons than that, but what I

A

am hearing seems tC me to0 say that to some extent the target
that you are using is one you arrived at by looking to see
what society had accepted urzr tc that.

MR. DENTON: T guess I tend to simplify things too

m

much. The other part of this whole thing is the emergency

planning, and we have asked FEHA to come up with evacuation

times for these high population sites, and ycu find that
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they are very longe. They are a lot longer than we f=21lt they

Werae.

wn

o it is not Jjust the risk, you know, of a core

meltdown per se, but it is reing able to implement the

m

Commission's wiches in areas that have very high
populations. That is another way of getting to the sanme
point.

People are asking if it takes 8 or 10 or 12 hours
to move everybcdy out within the 10 miles, isn't that not an
undue risk compared to a plant where everybody can be moved
in one hour or four hours? So what I am trying tc dc is see
whet her or not that is a true statement, and if it is, to
provide some compensating measures so that I can tell the
people who live arcund these high population sites the fact

eing disregarded,

o+
Y

that it is high population is no
because they see they are at a greater risk than a plan.
that has only a few people around it.

¥R. YERR: Well, if you are talking about
individuyal --

M%. DENTOlN: Let me say one cther thing about
thise. I do not think the public trusts the government in
decision making very much any mcre. They want a shared rcle
in ite I found in trying to vent TMI this spring, the
numbers we had for millirems or the compariscn .o smoking

cigarettes really did not interest either the public who
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criteria they want
They want to be

assu

have youe I guess it is that

trying to say a certain number
a certain number of cigarettes
background -- sone things just

public meetings c¢cr meetings of

to werk wit!
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erse. That is not the kind of

Ne

red ¢ low risk, no risk, what
kind of experience that in

of millirems is eguivalent to
or is nc different than

were not effective either at

publicly-elected officials.

MR. KEER: Are you telling me, then, that what the

public wants to se2 is a good faith effort to dc something,

and if vyou exhibit a good £aith effort to try to do

then satisfied? JIs that it?

®

something, the public will b

think they want progresse. ¥

think they think reactcocrs are unsafe and they want to csee

how to improve th2 process so they don't have to worry abdout

them being nearbye. I think if they see an aggressive

regulatory program =o that they know we are looking after

their concerns in mzking they will accept

But if rerceive we are only

the plant.
staying with the status guo =--

You feel the slope of the curve is
important rather than the point at which one is at a given

time.

-
o
3
™

ENTONS I feel both ar but they

L]

important,

all meet the Commission's regulations with regardé to
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individual dose. But I think there zre special programs in
the high pocu’.ation sites that ought to be looked at and
dealt with, and that is what we are proposing to do.

MR, KFER: I think we all agree with you. What I
am trsing to do, and I think what ¥r. Ckrent is trying to do
is to understand how one kncws when he has dealt with the

voblem.

¥R, DENTCM: I guess I am not one to decide in
advance. That is why I want to get the study in here to see
what the numbers are and then come back and get the advice
of the Committee on what we ocucht tc put in, if anything.

So I defer the decision on how much is encughe.
If they come back and can reduce risk by a factor

of 100 for a $20 investment --

+

MR. KERRs But csece =-

®R. PENTCN:

4

don't want to make a predetermined

choice cf a factor of 33 or 2 or 9 is enough until I see
what I am buyings So I would like to see what can I get for
such an invastment.

¥R, KERRs No, but at some point you have to
decide that here is a plant that you don't have to do
anything to. Maybe you don't. Maylte you are goinag to look
at all plants and say how much could I buy for $20? And if

you can buy something, you spend 1it. s that sort of what

you are saving?
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¥YR. CENTONg I don't have any problem not
requiring anything more than we are requiring on new plants
like Sequoyah when they are in very remote areas. We are
taking a hard lcok now at our ability to do emergency
planning, taking a much harder look at the conpetence cf the
facility, the staffing level, the training, and we are
getting really to the heads of the company to make sure they
are devotingy rz2sources to these.

I am not guite as comfortaeble in looking back at
all the plants. I just don't want to automatically assume
hat every plant we have licens~d is good enough. We picked
cff the high porpulation ones to explore in derthes I am not
sure we will reguire any changs, but T .aat to get it out on

the table as tc whether it is necessary or, if =0, what

ot

would be sufficient.

¥R+ BENDER: Harcld, vou made a point earlier that
eviiently the rublic is not very receptive to varying risks,
the comparisons, say, of cigarztie smokxing to nuclear powere.
What confidence do vou have -- and given you can prcvide
these incrementzl improvements -- that they will get anvy
further comfort from the planning of the vented containment
or some kind ot core catcher of undefined design.

MR. DENTUN:S Ycu kKnow, you 3re able to read the
public as we2ll 2as T am, in a sense,

¥R. BE)

NDER3: I 40 not claim any knowledge, kut it
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looks to me like the perception in one case is the
perception in ancother. They are nct going to understand
either cne. It is all public relations,

MR. DENTON: Well, I guess I feel the public is
turned off on regulation of many types, but I do not think
they are turned cff on the regulation of a major safety
hazard such as dams or reactorse. I think if their
percept.ion is that we are always explaining thet the plant
is safe enough and it is okay and sc forth, then they lose
confidence 1n the government's ability to deal with the
problem even when we are dealing with it.

The way tc be sure that we are on top of it is to
meet with the local officials, to meet with the people, the
critics at the plant, and take their cocncerns and try to
show that cver the next 40 years we will do what we can to
maka2 them better, recognizing that they will never be
perfect.

I think we have had some successes in areas where
people rais=2d issues and we thought we were gcod enough, but
people are persistently raising the same issues and we
ignore them. Then we are told we are not doing our job. I
guess I feel good about cases where up in ¥idland recently,
the majority of the intervenors withdrew from the case

because they are confideant that the staff and the Corps of

Fngineers can sclve the problem.
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You can argue that the applicant is right and they
are not going to sink anyway, but we are pushing and we will
pursue it to the end.

MR. BENDER: Like at Yorth Anna.

MR. DENTON: It is regional.

MR. BENDErg It suggests to me you are doing
nothing but catering tc the whims of the local population. I
have to believe that once you make a decision that says it
is desirable tc have some imcrrovement at a plant in the
Northeast Middle Atlantic part of the country, then the
average plant nesighbor will want to understand why he is not
privileged to have the same thing. I think you have not
address~d that guestion.

¥E.

L)

ENTONs <Criginally the covernment role was
something on negative freedom, freedom from contaminated
fcod and freedom from war and crime in the streets and so
forth, and that was an adeguate function of governmente.
There are a lot of people today who want cpositive freedonm,
who want to influence where HEighway 56 goes in their
neighborhood, who want to influenz e how the reactor that is
near them operates, and they frankly are not satisfied to

have some mandate come out of Washington that tells thenm
every plant in every region of the country is the sanme.
People do have differing concerns, and it does not

bother me tc address in Gecrgia the concerns o0of the Georgian
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elected representatives, and address in other cities their
concernses I think you are operating with a margin wherein
you will not be able to make clearcut, scientific
decisions. It is not a guesticn of compromising the
fundamental encineering capability of a plant, but what it
is trying to recognize is the concerns c¢f the people whe
live around these things and who bear the cost of any
accidents that happen and who derive whatever benefits
happen.

So I think you have tc be -- we the regulators
have to be sensitive. If some segment of the population
wants a plant that is three times safer and they are willing
to pay for it, why not do it?

MP. BENDERs If I knew and you knew who "they"
were, we probably could reach scome understanding. BEut
"they” turns out tc be a few people who are pressinc very
hard for some very expensive improvements. The other "they"
involves a very large complement of people who are
shouldering the burden of cost by nct teing asked.

MO

n
= -

85}

NTON: We tend to get into these black and
wvhite discussions, but you will find most of the plants, in
spite of what is ongoing, loock a2bout the same. Eut I have
met with officials in Alabama and officials in California,
and I try to do for those elected officials what I can, and

their lecitimate concerns where they don't want to be cut
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from the sagse cocokie mold. . y want scmething a little bit
different.

It does not bother me to adjust the process to
recognize their unique circumstances, whether it is high
population =sites or low porpulation sites or high
seismicity. They are not all the sane.

MR. BFNDEE: While we are on elected officials, if
I were a regulator as you are, trying to consider the
circumstance over 3 period of 40 years, I would not let my
actions be gcverned by the circumstances that are involved
in the short-term electoral processe. Ycu seem to have that
dominatine in your whole agprcache.

¥R, DPENTON: BAs long as it moves in the direction
of safety, I gu=ss it does not bother me.

¥R, PENDEFs 7Tt does nct necessarily mcve in the
direction of safetvy. Adding things that are complications
that are not necessarily prcvable and workable, and adding
complications tc the installations and jecpardizing the

installati

(¢}
b
1)
£
c
r
P
o
{9

the tinme they are being installed

1
o
)
b
[
~
L&)
D
(a4
D

cannot necess rmed in the instance of safety.

T think you have not looked at that aspect at
all. As a matter of fact, I think you are suggesting things
be added to the plants withocut even having a concegption of

how they would bhe added. I think you have not tried.

MR. DENTONg In the case in roint, Indian Point
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and Zion, we have not added anything yet in the way of core
retention, filtered containment ventinc, hydrogen control.
What we are asking for is studies. We have not hesitated to
add those things based on cur own experience in control room
operations we think move in the richt direction. But in Zion
and Indian Point, we have not yet added any of the things
that apparently concern you, like filtered containment
venting.,

MR. BENDER: VYou have not established any criteria
upon which peocrle could decide whether it is acceptable or
not. How is anybody going to propose something if thers are
no standards for determining the adequacy of an
installation? I have not seen any of that in the documents

which you set forth for the public to comment on or to

reszond to.

.

¥R,

(o4
m

RSOLEs I don't see any way for the putlic

t
w1

to measure what they are getting against some incremental
cost.

MR. PENDER¢ There is no standard for
measurement. There is no suggestion of what should be the
standard, and there is no way of determining what the

reliability is of the things that are being suggested.

-

MR. EBERSCLE: I never have 1card of any

discussion of incremental cost tc buy whatever you might buvye.

Ll 2

-
\ e BEN

NDFER¢ That is one of the things that needs
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to be considered.

MR. EBERSOLE:; I think it is entirely valid.

MR. QOXRENT: FHarold, you earlier indicated that
for a parent plant at a relatively unporulated site =-- yovu
felt that things were probably ckay and you did nct lock for
improvements. I would i1ik=2 to make a couple of comments in
that recard.

First, I think you need to consider the poctential
effect of an accident on what ycu might call the scurces,

whether it is water or farmland or whatever, in arriving at

an overall judgment on corseguences of an accident.
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And if you have in mind some kind of an ALARA
criteria, in other words, that cne might consider spending
the 320 or whatever was thes figure for some improvement,
that in terms of both risk to public health and safety, but
also what I will call risk to the sources, economic effects,
however you want to categorize them, I think to exclude the
latter may leave out an important factor, if not perhaps the
more important factor for many considerations.

So with that in mind, it is not :Glear to me if one
thinks one should have an ALARA principle for accidents --
and in fact, I think one should for reactors and for other
kinds of facilities -- why one would not lock at all plants
and not just the few at the upper end cof the scectrum, if
you are thinkine about is there some improvement that can be
nade and the cost effect.

I am not trying to define what is cost effective.
That is a societal decision, let's say. But in any event, I
just wanted to make what to me an important philecscphic
difference from what you were proposinge.

A question more specific to the Indian Pcint/Zion
thing is you earlier mentioned that your own == not your
staff but the N3C staff had arrived at some tentative
numbers on the probability of accidents at Indian Point and
Zion that were less than the average «r whatever. £And

certainly the licensee has come in with numbers that are far
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less than the average.

Cn the other hand, we have only recently seen

o

where the scram system on EBWPs was subject to faults that
were not included in the reliability study. And I think we
are all conscious of the fact that there are mechanisms like
sabotage.

I wonder if you think you would be in a good
position to rely on risk evaluations to say yes, in fact, I
have a factor of 10 lower probability of a serious release
than the avarage with, you know, a high degree of
confidence, a high enough degree of confidence that you can
say this justifies not doing something else, assuming you
had in mind your original goal of making these reactors like
the averagee.

For the moment for, purpocses of discussion
accepting your modus operandi and just posing this question
about wheth2r the risk cguantification can be reliable enough
to give you a -- for example, a confident feeling that the
chance of a serious accident -- I will use a number =-- is
more like 1 in 100,000 than 1 in 10,000, or more like 1 in
50,000 than 1 in 5,000« Ycu take your number, but one of
those is a pretty small nember. That is the point I am
getting at.

ve

R. DENTON; Let me just respond summarily, and

then we can talk abcut the numberse. But I don't want tc
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overplay the use of risk assessment. I think -- tear in
mind we are still doing a deterministic review against those
old saws such a2s single failure and so forth. I think they
served a very valuable purpose, and they do establish some
sort of leva2l of riske. Sc when we use 3 risk assessment, it
is k nd of an orthogcnal look at the plant to see what this
detertinistic approach has done.

Sc probabilistic approaches locok great until you
get into them in considerable detail. Then you never can
get the experts to agree on the numbers. If there were
closer agreement among the experts cn some of the issues
such as seismic, it wculd be easier to use it; but when
people range all over the map, a decade either way, it gets
difficult to get an answer.

MR. ROSSs Let me give a partial response, Dr.
Okrent.

We are currently engaged -- currently we are
working on a stazff report that is suprosed tc be finished,
and that includes review at the office director level ky the
end of this month on a document that we intend to £ile in
the TMI-1l restart proceeding.

It is related to a 2oard order to relate the fixes

O

that the Commission specified in its order tc some
probabilistic gsoal. The Board wanted to know in the

particular areas of operatocr training, auxiliary feedwater
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improvements, and small break loss of cocolant how did we

far enosugh -- and when I =say "we" I mean

(ad

know that we wen
the Commissioca order -- how dii the Commission order go far
enough in achieving some numerical goal of safety?

We have hesitated several times this year =-- it is
calendar year -- in filing to the BScard. We made £filings.
It was aot juite what the Socard had. The Board supprlemented
the order. We had various guesticns. And in June we
submitted about a 50-page document. It has some event trees
drawn on it, and it related all of the fixes that we did to
what is now referred to as the close analcgs of TMI-2.

There are varicus ac-ident seguences that relate
to small break loss of coolant and loss of all feedwater,
operator error in tacms 5f terainating or interrupting ECC.
It still was not enough, and then in August -- August th
13th, just about two weeks z2g90, the Union cf Concerned
Scientists filed a motion in the prehearing conference for a
summary disposition in the matter. And quoting back the
staff's own wordis that we had said in these earlier
pleadings that we 3did not know how to calculate the safety
benefit that accrued in a numerical sense, that accrued from
the various TMI fixes. And they guoted us correctly. That

is what we did savy.

historical perspective of everywhere that the staff has
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» trobabilistic risk

I

[

spoken to use of numerical cafsty goa

r

assessment, or whatever in doing the business that we do.
We have a team of abcut £five or six people that are
presently writing this report. We hope to have the first
draft cut a week from Yonday and have two weeks of internal

review and then file it with the Board. That is our plan.

In doing so we will consider such things as the

94

recent Appeal S2card decision on St. Lucie-2 where they =aid
that since the likelihood 2f all loss of AC powver was what
they perceived it tc b2, and it was tco high a number, they
wanted the plant to be designed to withstand lcss cf all AC,
both onsite and offsite.

We will consider such things as the WASH-1400
studies. WNe have done other studies which ve discussed with
the committee con the probability of an out of sequence rod
drop accident for BWEs. And we have a list of about 20
different historical events that relate to this subdlject.

What I think this report is going to say is as far
as how the staff does business, it is routine business. We
are docing a standard review plan. And in particular, how we
id TM¥I-1, we did nct propose fixes that achieved any
specific numerical improvement or decr=22ase in the various
coremelt seguence numkers.

I think this report will be about half of an

answer. It will be the negative half which says we do not
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do business that way in general. I believe there is a

subsequent neeting of this subrccmmittee or a related

L 4

o
Ll
"
-

subcommitte2 coming up in early Ccto

know -- I am not trying to terminate this discussion,

am trying t> hold a promise that we are have an

introspective lcok at how we do business.

hope that,

you

We intend to document it. We intend to file it

with the Board. We would re glad toc discuss it at a

subsequent subcommittee meeting in the very near future,

MR. OKR

"o

[L3]

really address the point I was trying to make about

NTs Wwell, thank you, but that doces n

ot

what I

think is a real difficulty in trying to assess a reactoer

design -- let's say Zion or Indian Point =-- that has

factor of 1C less chance of, let's say, coremelt than

average reactors that you have.

rut Y

And I think the prcblem arises that that factor of

10 gets you down to a rather lcw number unless the first

number is very, very high, at a peint where in fact
would have to fix it.

¥R. DENTONs It is easy to count pecople.

MR, CYRENT: I will make cne other pecint,
doing this primarily to again point out what I think
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difficulty here. As you indicacted earlier, when people do
probabilistic analyses, they differ. It is fairly easy for
someone who needs to make a decisicn teo either £ind an
analysis that he likes or to have cnly one made that happens
to fit the direction in which he wants to go. That does not
mean that it is necessarily a sound basis for it.

MR, DENTON: I blow hot and cold on the use of
risk assessment in the 1} ensing process. At times I have
been very anxicus to move that way, and other times I
haven't.

If you recall, we have been asked by the
Coamission what is the -- if we let BEW reactors continue
under construction, for example, and we tended to answer
from a deterministic standpcint. We isked Research to do a
study for us. That study has been underway now for at least
a year past its due date. It is very hard to come to a
final conclusion about whether or not EEW plants basically
have more risk than other types of plants. For example, it
is just hard to bring them to 2 close if ynu are operating
in a decisionmaking mode that is a lot sherter.

MR, CKRENT¢ Just so 2y remark is not
misunderstood, I am not against trying to use probabilistic
methods. I am urging caution and guality control. I think
this is something the staff itself shculd devcte a

substantial amount of resources tc. ne recommended it in
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ME, SIES32 I have heazd the comment made twice Dy
two rather different peocple, one, Harold Denton, and the
cther, Frank Rousan, that the prctlem with probabilistic
analysis is that the results are so uncertain. And in each
casa within the context of the statement there was the
implication that the deterministic judgmental method is not
uncertain; and I don't really think that is true.

The uncertainties are more obvious in a
probabilistic assessment. reople with good Jjudgment usually

can put the uncertainties in their judgment. That is why

-

their judgment is gcod. Sc¢ I don't think there is that much
difference.

It is certainly an aid tec judgment. B&s someone
once said, some people use statistics like a drunk uses a
lamppost =~- for support, not for elimination. You could the
same thing with probabilistic risk assessment. You could
use it to support ycur position before a lice.sing bcard, o:
you could use it tc illuminate your understanding of the
problem and seek out things that you might not £ind
otherwvise.

I don't think it is a £inal answer, but it is a
very poverful tocol, and there is nothing wrong with it
here. You are

simply because the uncertaintiss ar ot

®
o
@
e

going to get rid of the uncertainties just by sweeping
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risk assessment under the rug.

OKRENT: Thank you for stating my opinion soO
ughters,)

E2ERSCLE: (Inauydible.)

SIESS: You can do it to support it.
EBERSOLE:s (Inaudible.)

SIESSs The one thing you could do with it is

-
-

OKRENTs: Well, any othar comments in this

Yy or may not be aware, Harold, that in the

TH5I at the full committee meetinag last month,

d the staff man who was here whecher

had been ¢iven to treating TMI-1l in a manner

dian Point and Zion.

DENTON: I was not aware of it, but we have

the Commission to think about other plants

Indian Point/Zion/limerick type treatment.

the staff for candidates, and I think I got

ferent lists. The Emergency Flanning Group had

orite list.

e people had gopulation cut to ten. Fonme

pulation out to fifty miles. There are a

on sites by common accord, such as Fermi, that

candidates. And I the
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Division of Safety Technology to look at all the pecssilble
vays of identifying others, and there probably will de cther
people that we ask to do the same sort ¢f studies that wve
have not yet identified.

It goes to DPr. Kerr's point that we move down the
list, the ability to distinguish one from the other becomes
less and less. Indian Point, 2Zion, and Limerick, we have
hit the clear high population points in the country, and as
you begin to pick out others, they become less and less
obvious.

¥B. OKRENT: Well, maybe we s ould go cn to the
next topic then. How does the staff want to proceed?

¥R.

o

0SS I believe we are r2ady for the ice

(<9
(o
9]
Ly
1]
P‘.
(ad
o
=
ta
-

condenser which us=2

MR. ROSS: We were asked to =--

MR. DENTON: Let me start chis one, lCenny, by
trying to recap where we are.

We have proposed to the Commissicn, tased on
Segquoyah, that to issue the license for full powver,
recognizing that the efficacy of the systems there had not
yet been proven and that the staff was not that concerned

adout the risk during this interim period of operation. And

th

I base that on the fact that Sequoyah is in the same kind o
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risk space as an average plant like Surry and Peach Beottom.

It was not an outlier. It was a standarZ plant at
a low population site. And that a lot of effort had gone
into reducing the risk of clan* since TMI, especially fer
srall LOCAs. 2And I also tlought I had the advice of the
ACRS that it was not undue risk. In fact, I thought they
had a really gocod program which was likely to show that
igniters would work, and over the next few months they are
in a3 startup mode, that they would be shutting down after a
few wve2ks to do scme filter replacement,

So> the total core inventory, by the time we
reached a decision, in ~, mind did not present an
unreasonable risk, and the re, tions did not regquire it,
that they be designed for it.

But in our presentation tecday I do not want to
imply that I am opposed, you know, to waiting until the
igniters are £fixed. I have a feeling it is not necessary.
And Denny can gc¢ through and explain the total program.

But it goes back to the point that I was trying to
make earlier, that if there is a chance to improve safety
some how, I am for it. I don't think in this case it is

necessary.

D

With that introduction, Denny, why den't you tell
then what we know ahout the ics condenser?

(Slide.)
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MR. ROSS: This discussion is sla.ted toward the
TVA family of ice condensercs. W2 recently have gotten a
letter from Duke Power with respect to McGuire. They are
pretty much fcllowing the TVA chain. They are also
sponsoring their own riske.

Pattelle~Columbus did a risk assessment study of
Sequoyah, so I think the comments would te for all of the
ice condensers we expect tc re licensed in the next few
Years.

Also, in terms of paperwork, TVA is £iling this
week some time a very large document, about 700 pages, that
deal with the general matters that I have on these three
slidess safety -- I don't have any slide on schedule, but
the work I will describe we hope will be finished in the
next two or three months.

One of the ingredients of what is kncwn as the
interim distributed ignition system is: 1is there any

adverse effacts? 5o we expect to review -- expect TVA to

file information that we would review if anything went wrenge.

The primary adverse effect is probably an
unanticipatad local detonation, which is this item here.
The potential consegquences of -- there have been very crude
preliminary calculations to shows that the steel shell could
stand a very shert pulse width accompanying a detonation.

Whether it would withstand the guasi-static pressure, it
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depends upon how biz a sphere one postulates reached a
detonatable mixture and detonated,
The whole concept of the distributed igniters is

to durn the hydrogen more or less as it comes off rather

]

than waiting for a containment toil at some level. We
expact the TVA report that is coming in te discuss this in
detail in terms of the efficiency of how well the igniters
vould work, the general apgroach on source of hydrcgen. An
TVA so far has used some studi s by Battelle-Columbus cn
postulating various degraded core segquences, sequences that
lead to melt as the source term for nydrogen,

(Slide.)

They are using a newvw computer ccde called CLASIX
whizh is just an elegant ics condenser ccde that accounts
for burning at preset levels. And the combustion products

flow through the ice exchange energy and then interact with

the upper compartment spray and have further energy exchange.

A large part of the filing that is coming in this
veek should describe CLASIX. #®e have seen no report on it
yet.

The purpose is to burn it such that the yield
strength is not exceeded, ?Preliminary calculations show
that indeed the igniters would achieve this function. &

are just getting informa2cione. A lot of the work that we

will d¢ will be reviewing the code.
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¥e alss have a crude confirmatory analysis method

W

using the ¥ASCY ¢ode, which is not anywhere near as elcveant
as CLASIX is reported to te. We will do some audits with
MARBCHK for whatever merit they may ccntain. We would like to
do a preliminary evaluation over the next €C days.

(Slide.)

MR. EBRERSOLE Will this include consideration of
the relative ease of ignition in a heavily saturated stean
environment versus dry to determine whether the rates Jf
combustion 2re more joverned by --

¥YR. POSSs The question is will the igniters work.

¥R. EBERSOLEs That is right.

¥R. ROSS:

v

1ere2 are several experiments going on.
We are spensoring some experiments in Livermore using altout
a 10 cubic foot steel shell with the actual igniters that
TVA is going to use and done in a steam-hydrogen-air mixture
over the range that one projects from the various hydrogen
source terms from NAECF calculatiens.

There is a test facility in Massachusetts at the
Fenwall laboratery, a l44 cubic foot vessel. Again, this
will have hydrogen, air, and steam with the TVA igniters
over the range of conditions; and this is a little more
dynamic in that I think they have a fan blowing air past the

igniters to get a little more representative test conditione.

-

e have people at

ot

s laboratcry today looking

P

i
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over this experiment. TVA is s 'nsoring these tests, and
they expect to be finished this month, at l-rast for the
first test seriess.

The efficacy of the ignit

[y

rs -- that is, will they
work, how long will they work, what mixtures of hydrogen,
steam, and air will they ignite -- should be revealed by
thise This is input then to the computer code like CLASIX
sO that one kncws where tc set the user input numbers on
ijgnition start and jignition end.

ow

}_0
-~
[

They hore by igniting at relative

nt, that the

0
®

concentrations of hydrogen, like 7 or 8 per
burn will not be to completion. It might burn down to 3 or
« percent and you would have more burns, but they are less

energetic than if you had one rig burn.3
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Repetitive burns gives the ice and the sprays the
time to do their function.,
This is pretty much where we are with the distributed
ignition system. I think Duke Power is probadkly alout a
month or twd behind, rouzhly. They are following TVA. They
are contributing to the TYA work, but we have not gotten the
depth of material or into technical discussions with then

yet that we have had with TVA,

r
wr
(o
1]

That is pretty much what I wanted tc say on

(4]
=]
r
(W8
@®
O
ot
.

0

v
-

9

!s ETHERINGYON: When you say ignited 8 percent

»

and burned out to U percent, what is the basis for that,
that you don‘'t have a uniform mixture, or what?

vE

oS e

L2 4]

0SSs The flame would not gropagate
downwards. There is a limized -~ there is little or no data
on the turnery mixture ¢f steam, hydrogen, and air. That
is, at what point does it ignite, and how complete does it
burn? The hinary mixture of hydrogen and air, ther2 is sore
data that says, if you can ignite it at 7 cr 8 percent, it
vill not burn tc completion.

So, the Pasis is extrapclation of binary data to a
turnery msixture. I think it is because the plane dces not
propagate downward if there is low concentrations.

-
b

a

T
-~ o

ty

S

tn

-4
m
ot
o o
v
ry
o

B

s

me reason why you have not

O

mentioned D. C. Cook?
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MP. R0SS: We have had n» discussions with Cook.
It is not being overloocked. W¥e have recently sent D. C.
Cook an information package whic’!. consists of a preliminary
staff repert on Seguecyah where we discussed a number of
things, and we also sent them the Sequoyah Commissicn
transcript from a week >r SO agoe.

Among other things, there was discussion by the
individual Commissioners that they pretty well thought
individually that source terms of hydrogen greater than
50.44 sught to be considered.

¥Re DENTON: we 2lerted Cock to the issue, and
they don't -~

MR. SIESS: You don't consider the whole issue
yrgent enough that you need tc look at an ope_ating plant a
compared to near term or plants under construction?

MR, DENTON: We recommended that on the very smal
containments, the Mark I's and II's, the inerted. That led
to the discussion about the several EWE's operating

non-inarted. I thought the guestion or the scocmewhat larger

r

ice condensers could be deferred for a pericd of time, but

r

agree that ice condensers should solve this problem in the
lons term. There is a risk reduction that can be

accomplished by accommodating hydrogen in ice condensers,

but I 4id not see that as critical.
MR, SIESS: The staff 4id not feel it was so

ALDERSON REPORTING COMPANY, INC,
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critical that you needed to do anything about the operating
plants. You are concentrating on the N\
fixes that can be made befcre cperation.

Now, this is the staff's position. The Commission
has recently raised a question about Sequoyah which, if it

holds, would then apply egqually to D. Co Cook, would it not?

¥R. DENTON:; Corrascte.
MR, SIESS: The concrete containment at 2. C. Cook

does not make any significant difference, I think.

¥R. BOSS: It is different. We were sponsoring a
structural calculation yield and ultimate f£or it by the Ames
consultant., I have nct seen the numbers yet, but it may not
-=- T don't think it makes that much difference.

¥R, SIF¥SS¢ It will lLave a higher -- what was the
design pressure for Cook?

“R. BCSSs Fifteen, I believe.

¥R, SIESSs It won't come out that much different.

n

vo

PR

0SS: No, they have one featur: =-- they have

a lower compartment spray, and Sequoyah does not. ;4 -

probably would re significant. Cook has a lower compartment

Spraye.
ME. DENTON: And the next one in line would te
McGuire, which is different still.

+ SIESS: How is ¥cGuire different?

¥R, DEXTCN: It vwas designed by still a different

ALDERSON REPORTING COMPANY, INC.
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AE.

(ad
o
w»
s

n

MR. ROSS: Its sh2ll is 5 percent thicker

»

Sequoyah.

MR 1E

7]

« S S¢ Fifty percent thicker than what part
of Sequoyah?

MR. 30SS: Where the thin section on Seguoyah is
one-half, McGuire is three-quarters, and so on. They roth
get kigger as they go down.

¥R. DENTON: None of the three are identical that
I consider in the same category. There is the scperating
plant at Cook. There is Sequoyah unde- consideration, and
McGuire, that will be finished in a month or sc. Wwe have
alerted them all. They have had owners' group meetings, and
they are all invoclved.

Then there are two operating EWR's that are not
inerted, either, Hatch and Vermont Yankee. So, it is timely
to come to 3 decision on the ice condensers so that Wwe can
backfit if necessary and front it likewise, depending.

ER

"

EER

)

CLE: Since you mentiocned the lower

compartment sprays, i am obliged to ask a guestion about

(e

it. Have you estatbtlished the most rapid condensaticn rate
and therefore depr2ssurization rate c¢f the lower compartment
when it is filled with 100 percent vapor and is suddenly

£illed with colid spray?

<
ja s
-
‘r
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i
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partial vacuum.

] M
¥R. EBFRSCLE: Oh, ves.

2. RCSSs I don't knecw whethe~r that has teen done
or note I Zan finid ocut.
.

¥2, EEERSCLEs Originally, that was the reason

that the spray disappeared from Seguoyah.

o
e

¥ 0SS fince the full committee i=s going to

-

Lo
take this matter up tomorrow afternoon, it is a 24~houc
answer you will get.

MR. OKRENT: Just as an aside =-- maybe nct such a
small aside -- if cone is going to consider measures for
hyrdcgen ¢ .trcl on ice condensers, one has moved beyond the
ordinary design basis, and one could have any of several
approaches in mind.

For example, it could be that substantial hydrogen
buildup is more probalkle than the more serious degraded core
accident, and if so, by de2aling with it, in fact, we are
making a substantial reduction in risk, even though we are
not currently dealing with the next one.

Cr, we are going to deal with both of these, but
this is the one we are able to deal with first, and we plan
1

to follow the next one alones. Or core melt is more

th at the

[ 28

probable, that this is one we kxnow how tc deal w

moment. Or, you ki.-wv, there are other variations of this.
Is there so1e one of these or a fourth or £ifth
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400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202) 554-2345



10

n

12

13

14

15

16

17

18

19

21

24

= 172

one that would currently define the staff's position, would

f: 1)

you say?

¥E.

08S: I think Frank Fousan may wvant to speak

up for Pob Berner>. I think the staff viewpecint is a factor
of & or so is what they would expect to be the reductiocn in
risk for an ice condenser that would accompany things like
inerting or a distributed ignition system that wvorked.
Frank, is that a fair reflection?

MR, ROUSAN:s That is right.

MR, DENTONs I think facter of U is worth going

W

after.
MR. SIESS: I thought that same anal;sis said that
there vas a greater reduction in risk for hydrogen control

in an ice condenser than there was reduction in risk for

P
L}
w

Mark I or Mark WP's., Just looking at the relative

values and the relative staff acticns on the twe, I don't

"

find them in correlation.

MR. ROSS: You are back to the lamppost argument,
because t. 2 risk argument does not support the viewpoint
that the additicnal Mark I's cught to te inerted, if that is
your point.

MR. SIESSs Yes.

¥E., RCSS: That argument was based on other
facters than =-

MR. DENTCNg That reflects an approach which finds

ALDERSON REPORTING COMPANY, INC.
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*
&)

that those small containmen rupture anyway, arc therefore
being atle te ccpe with the hydrogen provides little
additional risk reduction.

MR. SIESSs . was just locking at the rel:tive
risk determination and the relative degree of urgency

-

assigned by the staff. I think either action can b)e

r

Justified without locking at the other. By taking one

it

m to make a lot ©

(8]

not

)
D
R

compared to the other, they d
sence.

MR. DENTON: We have always had this gut feeling
that small containments like GE ought to be inerted. It may
be true that sure enough, they will fail due to =--

¥R SIESS: At what confidence level?

(GCeneral laughtei.)

MR. DENTON: Plants that have operated
successfully inerted. We see little downside in doing it

tha: way, and I think we ought to control hydregen in these

ice condensers. The only issue before us is, I think, do we
reguire it tc be demonstrated before or after the operation

of the plant?

MR, FBERSOLE: I wou'ld like to point out one
advantage that inerting drings in a lefthanded way.

MR. DENTONs Fire reduction.

MR. EBERSCLE: That is one, tut the one I thirnk

that is gquite significant is, it mandates in the beginnirg a

ALDERSON REPORTING COMPANY, INC,
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concept which T think should be pursued universally, and
that is, you keep sensitive and frequently maintain
instrumentation and other garbage out of a rotentially
hostile 2nvironment. It is unfortuanate in the advance of
the technology of the 2WR's that they are now invoking in
the BWR an abandonment of the original concept of where this
sensitive instrumentation with freguent maintenance is to be
put, and now they are embracing the PWE design, which puts
it right inside the containment, which means you must macch
in and fix it all the time, but worse than that, you have tc¢
invoke a tremendous RED proaram to demonstrate that it will
work in the hestile environment at all.

So, ona of the advantages of the small ceontainment
and the iner:ing that went with it was, you did not have to
~ope with your Packup relief that the apparatus or post-LCCA
or post-accident functions -- ycu 4id not hava to worry
about it not workinge.

MR. DENTON: Even burning the hydrogen raises sone
guestion about equirzment qualification. There wvere sonme
signs in the TMI containment of the hydrcgen ignition. Not
a lot, but you could tell something had gone one.

1

E: That will include a pressure shock

-+

el

(83 ]
w

ER

Ui
C
f‘

as well as the temger

e
(54

CUrlee

o
hedl

3r as 1 ¢can tell, the score is, the

"
"

2
n

S

e o
)
wi
.

last item on the agenda has to 30 with the non-safety grade
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eguipment.
MR. NDKEENT:

Were you going to tell

action on degraded cocre cocoling,

apprcach was? Is that

¥R. FOSSe I

want mcre on that, Dre.
MR. SPEISS:

ten ninutes oOor soO

this meorning's conversation

at least the long-term
happy with some cf the
MR. OKRENT:

indicate

is summarize where we

we wvere unhappy with the

¢ 0 175

Ther2 was also one =-=- let's sece.,

us about ycur recommendaticns for

in other words, what your

right?

thoucht we had covered that. If you

Cpeiss could give some remark i,

what I can do for for

Basically, you

are. I gather from
that yocu people have read the =

rulemaking, and you were noct too

sophomoric guestions
I don't think we were trying to

gquestions. I think there

was a gquestion as to whether it would be useful in addition

to these questions or in place of to

tentative proposal
good

One
the long tern

¥R. KERR:
is considerad
We both are making our
that the

approach that

information. He

Are.

desirable,

vere not

have a preopesal, 2

for people to look at and say, this is
cr bad fcr the following reasons.
of the reascns that we are going that way for
is to get as much informaticn as we can.

Speiss, redundancy in this cormpany

anac here think it is necessary.

stions based on

o
1]

sSugg the assumption

will elicit more

we recommend

that the staff provide

suggesting

ALDERSON REPORTING COMPANY, INC,
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a plan, tecause ve thought it would cut off the flocw of

inforrmation, but rather because we thought it would

produce information, more c¢f it and more useful information.,

So, when you tell me that the staff approach is

being used because the staff thinks that you want

information, I guess if you can somehow convince me that

176

perhaps

your approach will produce more information than publishing

a proposed plan, I guess I would find it convincing, but

-
1
-

have seen no evidence up to now that that will produde nrore

useful information.
Do you have some way of =--

¥R+ DENTON: This is a twc-edged sword

administrators face all the time, but if you g¢o out with a

pcroposal, everyone says, you have it cast in concrete, yo

are not willing to listen. If you don't go out with one

J

MR. KERR: Harold, I do not think that is true at

ail. I have been an administrator for more years than you

have, maybe not done as much administration, but I have

never gotten a response from people that when you give t'em

[o%

something and you tell them it is a

cast in stone.

I mean, if you cperate so that people have

confidence in your statement that this is a draft,
want conmments, and when they get comments, you tak

into consideration, then people will not consider

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON, D C. 20024 (202} 554-2345
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stone.

MR

I

« DENTCNs I think we have heard yocur peint over
that. Yaybe we ought to describe what is on the Commission
calendar for tomcrrow, which we call the interim rule on
degraded core, whicnh we are prcrosing be in place while they
consider the long-term rule.

¥R, SFFISS: I will discuss toth of them. 1If you
will recall, the action plan called £fcor an interim rule and
1 final rule. Pasically, the interim rule, as Harold said,
has been completed. It will be considered by the Commission
tomorrowv.

It consists of -- It is SECY 8399. It consists of
hydrogen management, in-plant radiocactivity considerations
resulting from core degradation, and items that are
cat gorized as decision-making invelving detection
instrumentation, training for core damage considerations.

Under hydrogen management, we are proposing, as

-

has already been aiscussed tocday, that ¥ark I and *ark II

r
D

inerted. We are also proposing that pending the £final
rulemaking, which will consider the hydrcgen management in
its totality, all the licensees do analyses ¢f how to take
car2 of the hydrogen prchblem.

.80, we are proposing that dedicated penetrations

(ad

be made available for plants that rely on external

recombiners or zlants that utilize urge system, hydrogen

[l
w3
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purce system, and, of ccurse, external recombiner capability

for all plants that rcely hydrogen purge systems.

O
e

The rationale for inerting, we are proposing
immedizte inerting (inaudible, & or 9 percert to achieve the
ultimate capability of the containment, vhereas for ice
condensers you have to go to a factor c¢f three or four.

That has been discussed. We are treating ice condensers on
a case Ly case Dlasis.

For large, dry containments, we see N0 problens
right now. We feel confident the long-term rulemaking will
take care of this prcblenm.

MR. SIESS: You require recombiners for ail the
large, dry containments?

MR. SPEISS: Yes. The combiners, of course, take
care of hydrogen up to 5 percent.

MR. SIESS: Okay, but those that now have purge,
you will require rescombiners.

¥R. SPEISS: VYes. The items that I categorized as
decision-making involve -- T have a list here =-- detecticn
for inadeguate cor2 cocling, accident monitoring, training
to mitigate degraded core accidents. These are the items
that ars already being studied. All we are trving to dc¢ is

codify them into a regulation right now.

48,

rey

THERINGTCN: You

r
i
el

re hydrogen recombiners

'4.

u

in the dry containments. CSupposi eone ccmes in with a

’.4
b |
el
"

o}
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Ary containment, and in view of the improvement of the
igniters in the ice condensers, they want to install
igniters. Would that be acceptable in a dry containment?
MR, RUSSs We have not lcoked at that. The
requirement was so that no one would ever have to purge
again., We had not envisioned that at this time. Tt is an
interesting thought. It may be a loophole that we had Dbetter
watch out for. We did not intend that the igniters be a
substitute for the internal reccmbiner. That was not the

inteanticn, but I think the design basis events are probably

gquite different. 32ut it is an interesting guesticn.

MR. OKRENTs With regsard to hydrogen in a large,

dry containment, can it accept the hydrogen which would
accompany a 100 percent metal water prior to ignition of any
of the hydrogen?

MR, SPEISS:s If we reach the design cenditions,

ou

ey

which are around 50 psi, it is around 65 percent. If
burn 65 percent of the hydrogen, you reach the design
pressure, If you burn 100 percent of hydrocen, yocu are
still within the limits of a dry containment.

MR. CKRENT: That assumes that your starting
precsure was what?

MR+ SPEISS: It is =-

-

“u

« DXRENT: Was it atmosgheric =-- Ckavys

-~

¥YRe R0SS:s It does not have the additive LCC2 or

ALDERSON REPORTING COMPANY, INC.
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steam line break on it. It does not start at 50 pounds,
That is my recollection.

YR. OKRENTs And ycu reach detonative
concentrations in any of the large containments if you do
not burn?

MR, SPEISSs Yes.

¥R. CKRENT: I guess I do nct understand, then,
your comment abcut == I cannot remember the exact words, but
they scrt of left the impressicn that hydrogen was not too
important a question for large, dry containments.

¥R. SPEISSs It is not.

¥R. DENTOK: TXI had an explosiion (inaudible).

M%, OKRENTs Yes, but that == Do you have sone
basis for judging that something that led to the eguivalent
of 100 percent of the core zircaloy reacting is sufficiently
improbable that it dces not have to be considered? OCr what

is your thinking?

b

)

e SPEISS: Wwe feel that the probability of 100
percent versus 10 percent is much higher. GZattelle-Colunmbus
has done some studies. They have indicated that the
pcobability of getting 10 percent of hydrogen in containment

versus 50 percent is (inaudible). These types of numbers =--

MR. OKRENT: Ten percent is an order of magnitude
more probable than 30 gercent?
MR SPEISS: VYes.

ALDERSON REPORTING COMPANY, INC.
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I would like to see the studies,

¥, X¥ERRs Soc would I.

¥E. 5C3Ss You had a guesticn about information.
You said, what ¢éid we have with respect to pressure effects
on large dries. The interim rule would require each large,
dry containment owner tc produce that number in a rperiod of
six months from the date of the rule.

We have conly done a couple ¢f calculations
ourselves, and they have not covered the full range starting
from LOCA conditions and artitrary amocunts of hydregen. We
don't have all that information in. We cnly have a very few
calculations of our own, and nothing from the industry.

-
I
4R.

T

IZ€€s I got an impression from what was said

e

a minute ago that may be wrong. I would like to be sure.
The interim rule has been listed as a series of very
prescriptive requirements. In answer to Nr. Etherington's
guestion, T got the impressiocn that the regquirements are
really what you are after, that you have not really
formulated performance criteria, or have not stated them.
Penny says the object is not to have to purge
again, or somebecdy said that. Can this stuff be expressed
in terms cf what you are trying to do under certain
conditions rather than how you want the licensees to dc it?
Right now I am not concerned about how _ 1

pronulgate a1 rule, But I think to understand what you are

ALDERSON REPORTING COMPANY, INC.
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trying to do, I would rather try to understand it in ternms
of your assumptions and your objectives.

MRe SFEISS: Ps I said, the rule contains three
distinct areas, hyirogen management, a number that I
classified as decisicon-making -- they involve six or seven
items which came out cf the TMI action plan. We have
precise criteria for theose six or seven items, Cne of thenm

is, for example, high point bending, high point rending.

Y8, SIESSs That is not ~-
K. SPEISS: No, it is == In addition t¢c that, ve

have sent out explicit criteria on how to design =--

MR. SIESS: That is exactly what I ar asking
about. That tells scmebody exactly what you want them to do
and how you want them to do it. It doces not say what you
are trying to accomplish. There may be other ways of dcing
vhat you ar2 tryiny to accomplish, or what you are telling
thes to do may not be the way to accemplish it.

Just like Denny says, this may fall between the
cracks. You can fall tetween prescriptive cracks. You can
fall between performance criteria crackse.

MR. R30SS: Let me take a shert ansver. If you
look at the prescriptive portion of the rule as an exarmple,

“Facilities that rely on purge systems as as primary means

©
(&

"

cllcwing a LOCA shall be

Pt
LY

for centrelling comtustibd gases

pcovided with the capability tc instal external recombiners
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That is a prescriptive specific thing. You look
at the statements cf consideration. fcu have more in there
of what it is trying to accemplish. Wwhat Mr. Etherington
was saying was -- you see, distributed igniters are not
covered by the rule at all., They are not mentioned anywhere
in the rule. P2ut if a person were clever eancugh to come in
and say, if I put distributed igniters in, and if they wvork
to control the hydrcgen, then I never need to purge, so I
will never need an external recombiner.

MR. SIESS: And you cculd say that on the basis of
the ==

¥R. BRCSS: If a clever person came .n == No, I
think the rule is clear enough. I don't think there was a
looghole in th rule, but if you looked at the statements of
consideration, he might say, well, you know, I meet the
spirit of the rule because I control hydrogen.

ESS:s The way ycu have the rule written, he
could not do it.

YR. RO0SS: Good. Otherwise, he would not have a
way tc get rid of the hydrcgen o he could go in for
recovery.

MR, EBERSCLEs &®Khy can't the rule be written hoth
wvays?

MB, SIESSs Why cz2n't you sa&y you don't want to
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have tc purge, and you do want to be able to get in there?

X

B RCSSs oy want to get rid of the hydroger,
which is what the recombtiner would ultimately do €or
recovervy.

MR. SIESS: Scomewhere you should say wvhat you want
and give them other ways ©of meeting those criteria.

¥R, PFOSSs I think a fair reading of the
statements would probably show that we have covered your
point, but I would have to take the time co read it, and I
don't want to take the time to do that now.

MR. CKRENTs Are ve headed in the direction of the
long~-term appreoach? What we have heard, I guess, 1s the
short-tecrnm.

ok

LERa

SPEI

i1

S¢ The long-term rule, the advance
notice has come out, SECY £20-357. This is the cne that has
been cast in a number of questions, 128 in all. The
objective is toc provide the industry :nd the public ingut
into the regulation. WwWhat it covers =-- it “alks about the
various aspacts of 1ejraded core cooling, again, in the fornm
of gquesticns., Tt talks about design criteria and 2 number
of related things. We are 70inc¢ now for a ¢%0-day comment
period, and I think the schedule right now is six months or
SO to come out with a final rule.

-
-~

think in parall=]l with this we have the

ey

cicn~Indian Point studi

Uy

S, where both the utility and the
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staff are doinc studies and applicaticn of studies in this
area., All that information will be very helpful ir coming
up with a final rule that would give some direction to
aexpress cur opinion in some arease.

-

YR, CKXRENT: I am not sure I understcod the

MR, SPEISS: Yy understanding is that the final
rule ==

MX. CXRENT: Has the Commission pubiished for

MR. ROSS: The Commission is voting tomorrow on
vhether ~- they are voting tomorrow on whether to publish
the advance notice of rulemaking. It has not been published.

MR, OKRENT: Okay. 2s it is currently wcrded, is
it suggested that a final rule would be adopted, did you say

six months, af:er some pericd cf time?

|

e 4]

« SPEISS:s It would take S50 days to get comments
from the public, and it will take about three more months
for the comments to be assimilated and digested, and come up
with a final rule.

MRB. CKRENT: No hearing?

¥R. DE

=

~
4

(&

N:¢ T ¢think that only starts the process.

18]
—
(8]

SSs You cannot write a Feg. Guide in six
months. I kxnow you are not going to do a rule.

MR+ DENTONs I think this would allow the staff to

ALDERSON REPORTING COMPANY, INC,
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rulemaking or adjudication

to be years before there i

cooling.

¥R.

(9]

PEISS: Six

Commission from the staff.

at

A
QL

S a

months as a

would go
ijnatever. I

£inal rule on
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out for comment and

think it is going

degraded ccre

rule to the

MR. OXRENT: You don't have any such rule in mind
then, any draft concept or so forth, I gather?

MR. SPEISS: Not in the NRC organization.

MR. DENTCONs I would hope maybe out of our studies
ve might come up with something, but at the moment we d¢ not.

¥R . OXKRENT: Anything else on this topic? Dr.
Xerr?

4R, KERR¢ I have nothing. Thank you.

¥R. CXRENTs Okay. We have one more topice.

MR. R0OSS: Cecil Thomas wants tc speak on the
subject of non-safety grade systems. This is a lead-in to

YR. OXREENT: How about a break after this topic?

YR. ECSS: I understand.

MR. XERR: If ¥r. Denton is leaving, I think we
should thank him for his part’® ¢ pation.

MR« CXRENT: Yay tnink it was guite useful,
and I hope it can occu. ac. eguently, either with the
subcomrittes or with the full committee, tecause I can

ALDERSON AFPORTING COMPANY, INC.
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remember back in the old days Yr. Price had many hours that

he spent with the ACES. We found it useful.

th

MR, XK 3Rs¢ I found it very usefule I hcpe you dide.

MR, THO¥ASs: I am Cecil Thomas. I am going to
talk about our approach to 2valuating the effects of the
failure of non-safaty systems on plant safety functions.

We are approaching evaluaticn of this subject from
the standpoint of systems interacticns. That is, we view
the impact of non-safety system failures on the atilities of
plant systers to carry out their intended safety functicns.
This is one aspect of the overall subject of systenms
interaction.

Later today, after the break, John Stolz is going
to describe in a little more detail our overall systems
interaction program, and more specifically the activities of
our new systems interaction branch. In crder nct to usurp
too much of what John will say, what I would like to do is
just highlicht the three methods by which we are looking at
systems interactions now and hence the ways in which we are
looking a: the effacts of non-safety system failures of

plant safety systenms.

(

"

l1ice.)
MR, THOMAS: The three methods c¢hat we ar
presently looking at involve, first of all, plant operating

experience, seccnd, the so-called walkdcown method, and
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three, what I term guasi-analytical methodse.

D

lant operating experience is probably not the
best way to diagnose systems interactions. It certainly has
a number of limitations and disadvantages. First of all,
the nature 5f the information does not readily lend itself
to the diagnosis of systems interactions, even those that
may have occurred. The information presented is more or
less aimed at the actual events and the descrigtion of the
avents and the conseguences, and not necessarily descriptive
of possible interactions that cccurred in the meantinme.

The method does nct lend itself particularly to
the postulating of interactions that might hapgpen in the
future, but it at best would provide some informaticn albout
interacticns that actually had occurred.

Finally, a major disadvantage of the method is
that the infnrmation obtained is generally after the fact.
Nevertheless, we do think there is information to be accrued
from the use of this method. Therefore, we locok at it as a
necessary but by nc means sufficient method ¢f diagnesing
systems interactions.

Secondly, the walkdown methocd was 2 methed that
was used by Pacific Gas and Electric Company in their
systems intsraction program for the diagnosis of seismically

induced systems interaction for the Diablc Canyon nuclear

(o
0
Y]
(7
&

plant, and it is expected to be
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systems interaction grogran,
In this method as it was applied bty Pacific Gas
and tlectric Company, safety related systems and components
r2 designated as targets. Non-safety related structures

and components were defined as sources. i walkdown teanm

(2 )

composed of repressntatives from the major disciplines,
electrical, mechanical, structural, and so cn, conducted a
walkdown of the target esquipnment,

During the walkdowns, they put themselves in
effect in the place cf the target eguipment and locked
around to s2e what sort of source eguipment could grevent or
could interact, first of all, with the target egquipment, and
secondly, would those interactions be detrimental, would
they prevent the safety related systems frem carrying cut
their intended safety functions.

So, in short, tle walkdown team postulated
interactions between so: ce and target egquipment using
previously 2stablished criteria, and they recommended
resolutions. The findings of the interaction team were
reviewed during an office-based technical evaluation and

modifications were made as necessary.

L

would point out to the subcommittee that we are
present.  y planning on meeting with the subcommittee on == I
think it is scheduled on Cctober 6, to discuss the Tiadlo

Canyon systems interaction =-- seismic cystems interaction
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plan and our evaluation of it.

MR. OK

fay
(&) ]

NT: Will you have scomething in writing
before that time?

MR, THOMAS: Yes. We plan to come out with 2
report within two weeks. It is in the £final stages of
review right now. ZSo, basically, the walkdown methecd we
feel lends itself readily toc the diagnosis of potential

phy;sical systems interactions, and I emphasize the word

*physical.”

o

iab

E

ERSOL

(53 )
(8}

o ¢ That is only in the context that
such interactions prcceed through space rather than are
intertied through the systems themselves.

¥R.

v

HOMAS: Not necessarily. There is one
interesting aspect that does not require space and as an
example, if you have a valve that is powered by
non-gualifisd air or power, the valve has a required or
assumed failure mode. It is possible to have a physical
interaction on the power source or on an air discharge line
of 3 valve or whatever. That could prevent the valve from
functioning. ZSven though the original initiating event was
physically induced, it was transmitted through a process
such that the function of the valve cculd be impaired.

YP., FPERSOLE: What I am saying is, is this
walkdown method that you are talking atout only

complementary to the process intertie evaluation?

ALDERSON REPORTING COMPANY, INC.
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¥R, THOMAS: Yes. Yes. JYes.
¥R, EBERSOLE: You don't have that up there. The

representation 2f =--

Lo
"
(8]
%]
o
1]
w
H-
b
o+
®
g ]
o
’J
o
~
4
e o
H.
)
~
’.‘.
5]
o

MR, THOMAS: I am considering that =~
MR. ERERSCLE¢ Your background here =--
MR. THOMAS: The walkdown methed and the

gquasi-analytical ma2thods are complementary.

MR, EBERSCLEs Ckay. The bottem, the gquasi --
MR. THOMAS: Neither in themselves -- they are

both necessary, but neither in themselves sufficient.

)

SR. EPER

7]

QL

(25

¢ Is the guasi=-analytical the
diagramrmatic evaluation?

¥R, TEQOMAS: Yes, yes. Basically those methods =--
I will move on to the quasi-analytical methods. They may
involve such things as but not necessarily limited to
failure modes and 2ffects analysis, fault tree analysis,
avent tree analysis, and possibly scme cther ways the
methods appear to lend themselves to the diagnosis of what I
will c211 functional systems interacticn.

As Mr., Ebersole pcinted out. The method looks
like it would be a2 <complement to the walkdown method. As
you know, scme work has teen done on the use or application

of these methods to systems interactions. The branch

currently has contracts with Battelle, lLawrence Livermecre,
and Sandia laboratories to help us in develoring these
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»w: . Ag further to the extant that they could be practical
and .2aningfully ap=lied to the diagnosis of systenms
interacticns, and I think John will talk a little Pit more
about cur contracts in his presentaticn, but this is
something that we are just beginning to look at.

As you know, the Sandia effort was -- the first
part of the Sandia effort showed that maylte we bit off more

than we could chew. We jumpged in over our head. It may not

12

be a practical method to aprly the diagnosis of systems
interaction during the licensing process. e need to lcok
at cther ways to maybe apply these methods, and that is one
of the things we are asking these laboratories tc help us
come up with.

So, in summary, we are pulling 2 three-gpronged
approach to the diagnosis of systems interactions and hence
to the evaluation of the effect of non-safety systenm
failures on plant safety functions, namely, plant operating
experience, walkdown method, and guasi-analytical methods.

v

e

]
tm

ER

1

N
r

OLE:s In re

(&)

T

e to the last cne, ars you
accounting for the fact that the interrelated parameters
that could be pressure ¢r level or voltage or amperes or

whatever in fact can fail in a varie

(ad

y of modes, not just to

O
=

the extent that they are off or cr low or high, but th

1

Y

rh
3

can be intermedizte to fail

(™
"

e,

w
b |

nd that you could have a

-
-

-

excess ¢f good things like veoltag

n

CL pressure.

S
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I mear, the whole field of range, the range of
movement of the parameter has to be looked at, and the rate
at which it moves. Most of the logic has been built on
something totally failing instantanecusly.

MR. THOMAS: I want to emphasize we are not doing
it. This is one thing we are very acutely aware of. It is
part of the procram to study degrading conditions as well as
coff or on.

¥R. RCSS:

L]

thinx a good example of what the
staff-- it did not turn up through the systems interaction
stuiy, but a good example of what ycu Jjust said is something

that ¥r. Satterfield could elaborate on. we discovered in

o

our recent Farley II review where the DC jower to all six cf
the auxiliary feedwater control valves came frcm a single
power supply. If one postulated a degraded ccnditien
excessive voltage, one could postulate that all sclenoids

uld te frozen, and you have tc de-energize to get the aux
feed function.

I think the studies showed that would not hacpen,

but it is still a postulated failure mcde, and cne thing

that is going to come cut of it is, they are going to have

[o
(-

La )
L5 )
®

"

(1]

s |

ot

1§

(™

7]

1]

0

.

tc separate and put it on

MR, EBPERSOLE: We mentioned it in terms of =--

YR. R0SS: The cleverness of the reviewer brings
things like these -- when it is discovered action is taken.
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helicd

little dit by Carl ¥ichaelson but not yet developed i

(42 ]

BER

vl

OCLE: An example is the one locked at a

e J

detail about the implications of progressively failing air,
which is a non-safety system on the dump valves, on the
Brown's Ferry type scram system, which apparently can do
some interesting things simultaneously, and they in fact
have the capability to degrede the perfcrmance of the becron
injectizn system, since prosressively failing air -- I anm
not quite sure, but I think it may tend to lock opeén certain

valves for which that system has no design allowvance.

-
v

o

o THEOMAS: We are aware of the problem, and we
plan to take this up.

MR. KFRR: I would hope for the development cf a
systems interaction division or branch -- what is it?

« THOMAS: Division of Systems Interaction.

MR. XERR: We would not make this an end such as
redundancy and divergency. Our goal is reliable plants, and
not the invention of systems interactions. For example, I
just heard the fact that six sclenoids as powered from one
source is a potential common mode failure, and it certainly
is, and then the conclusion was that it is better to
separate thenm.

Now, it certainly is tetter to separate them if at
all coste you want to avoid common mede failure of systems

interaction, but if you want to get a reliable system, I

(8]
el
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don't Xnow whether it is better to serarate them or not, and
it seems to me one needs to lcocock at this gquestion, and at
other similar guesticns. The fact that you have z systems
interaction does not -- it seers to me it does not drive ycu
immediately to another £fix. It is so obvious I hate to say
it, but what w2 have to keep in mind, I tbhink, is that the
goal of this activity is to £inally devise reliable plants
and not to avoid systems interactions.

MR, EBERSCLEs The pgrice of finaudilkle).

MR, KERE: That risk must be loocked at.

MR. OXKRENT: Can I ask a slightly different
gquestion? O©On August 12, 1920, the ACES sent a letter tc
Chairman ARhearne, new unresolved safety issues, and it
suggested a fev items that might be added to the list. One
vas control system reliability, and the committee noted that
a related issue tc that was the reliability of non-safety
system information displayed for use of the reactor operator.

Now, in a sense, that is one category I would say
of the general topic of the effect of failure of non-safety
systems on plant safety functions. I wculd be interested in
hearing how you plan to examine zbh= guestiocn of control

system reliability, assuming that you have such plans in

or

s a topic we and others have identif{ied earlier,

b

mind. I

t

12 1Y

just using this letter as a convenient point of reference.

ct

ME. THOMAS: Let me give you a partial answver. I
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is a1l I re.1lly can give right now. First of all, we have
to te careful and make sure -- we have to separate, I think,
the difference between systems interaction and systems
r2liability. PRight now, the systems interaction bdranch is
acutely avare of the need to cecnsider ccntrol systenms
failures as a subpart of the overall subject of non-safety
system failur.:s and the impact on plant safety functions.

Bt this point, we are discussing the need to dc¢
this within our own staff and with the laboratories that we
have asked to take a lock at this. We do not have any final
recipe yet or =2ven an intermediate recipe for the way in
which we would go abcut locking a+< this, but at the outset,
I think the first step is to ensur2 that the plant safety

€

systems could acccmmodate the failure c¢f coatrol systen,

"

let alone the reliadbility of it.

I think that may be the next guestion that needs
to be answered, tut it is something th:zt we are concerned
about. It is something that we are aware of, and it is on
our list cf things toc be develored. We have not progressed
that far yet. We really Just have started. We have a
pretty small staff, and we are working along those lines,
but we have not come up with a recire yet.

MR. ¥XERR: Could T internret that answer to nean
that you know the problem exists, 24t you have nct yet done

anything about it?
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THOMAS: Very succinctly put, yes.

MR. SATTESFIELC: We are presently working with
the working group in the development of a standard trhat
would be applicable to instrumentation systems not ncrmally
classified as safety. As a part of that effort, we will try
to come to grips with some of them. Just how, I am not
sure, but the gquesticn Jf reliability -- we also have
undertaken a study of REW, and we propocse to discuss that
with ycu.

Ve sece some improvement that might well be made in
that completely integrated control system, but all control
systems for Z2&W plantse. 'Xa are not now sure whether or not
such changes can be made. We are going to have to again
come to grips as part of that study with what reliability
requirements ought to be applied tc these systems.

We den't have any answers yet, but I think it is

fact that we are not doing it.

o
(U]
g
o
4
o
-
o

not a mat
MR. KERR: I have not had a lot of experience with
standards writing, sc don't take my remarks tcc seriously,
but I would assume that if we were going into a problem 1like
this, you vould £irst try to decide if a problem exists

before you write a standard tc cclve it, and it seems tc me

a basic issue that has to de faced at scme point is, does it
make sense for a licensing body to set standards of
reliapility for non-safety systems? Yaybe there are other

ALDERSON REPORTING COMPANY. INC. .
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vays of formulating that question, but at present it seenms
to me in most cases cne does not set such standards of
reliability and does not locok at such systems in any detail.

MR, SATTERFIELD: Certainly at present we don't
Nove

MR. KEER: But before you write a standard, don't
you have to answer that guesticn

MR. SATTERFIELD: Yes. I think we already have
answered that guesticn.

MR, KTRR: That is what I wanted to hear. What is
your zaswer?

MR. SATTERFIELD: Whether or not ==

¥

mn

« X®RR: No =~- No, whether you loock =-- whether
you set standards of reliability for the non-safety circuits

or systems. Okay. The staff has ncw concluded --

¥MR. SATTERFIELD: (Inaudibdle.)

¥R. KERRs¢ You have now cocncluded that the staff
should --

MBR. SATTERFIELDs: (Inaudible.) Cne, ycu must

demonstrate that the plant design is sufficient to
accommodate the variety of events that have occurred, but
also you have to make some determinaticn as to the frecuency

with which that event occurs.

ME. KERR: Yes. But =--
¥YR. SATTERFIELD: I don't think there is any way
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of escaping it.

MR. K I understand the

0

ms to m

ey

RRs It se 2 X

D
)

philosophy that prevailed earlier, it was assumed that there
were parts of the plant that were related to safety, and
there were other parts that were not, and the regulatory
responsibility was with that part that affected safety.

There is not anything illogical abou: that approcache.

&

R« SATTERFIELD:s I think tRhere is.

=<
Lo
-

X

n

BRR: I

L]

it an be made consistent. That is,

0

if one indeed can separate rarts and say, this part has an
effect on safety and this part does not, and I think tc some
extent one can do that. There are parts that probably one
has some difficulty deciding.

MR. SATTERFIELD: I den't think you can define in
design those parts 2f the plant that are required for safety
if you do not understand the systems that fail, and thus

cause 2 challenge to those systems. I think that is the

e}

part of the picture that we really have rnot been able to
define.

¥YR. KERR: It would seem to me that one had to
understand the system well encuch to know whether sone
particular part does challenge safety or not. I was trying
to find the TNO here that came to me rescently in whicoh the
NRC staff was notified ¢f an unusual event, and this unusual

event was that a plant was down for more than twe days, and
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the reason it was down for more than twc days was becal e

"

the cooling sycstem and the state of the electrical generator
had malfunctioned.

That could be interpreted as having a great deal
of safety significance, but it seems tc me on i scale cf
things from one to 100 I would put that_somewvhere around one
and a half, and on=2, it seems to me, has to make this sort
of judgment whan one allocates resources, and it was that
soct of thing.

I wonder if you have a group of people that is
sort of looking at systems and saying, here is a scheme of
reliabilities and we probabl. are going to have to have sone
systems extremely reliable and others that aren't so
r2liable, or maybe there is scme other approach. It was
that kind of thing I was looking for,

MR. SATTERFIELD: I may be gcing a little bit too
far at this point tc say we are geing to be able to find

some2 miracle value that would (inaudible).

(2% )

» KERR3s I am not suggesting a numerical

[«

allocation, necessarily, but it seems tc me there could be a

scale nf things more than, say, one and zeroc.

ye L

D

= |
3

-
-
-

28 ]

FIELD: I think what we are going to
find is, there are a few systems that we normally consider
control systams which we rea.ly want ¢t¢c center our attention

on. We probably to a large extent willi ignore most of the

ALDERSON REPORTING COMPANY, INC.

400 VIRGINIA AVE, S.W., WASHINGTON, 0.C. 20024 1202) 554-2245



10

n

12

13

14

15

16

17

18

19

21

24

othars.

#R. K

t)

ERs Have you

would say the control systens
as safety
far in your thinking?
¥R. SATTERFIELD: I
for redundancy in all coatrol
MR.

XERK:s I am not

am talking about reliabilitye.

systems or half as reliable?

Are you propesing

sotten far ensug
perhaps sheould b
Have vy

O
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h s¢ that you

e as reliable

u gotten that

den't think we are shooting
systems.
talking atout redundancy. I

-

I don't see hcw you can write

standards unless you begin making decisions like this.
MR. SATTERFIELD: Maybe I misled you. The
standard -- I have not seen the latzst draft of the

standard, but

establishing systens

there would be a way of

MR. X

83}

RR: It sounds

that the standard is gcing

would hecpe that one would make the decision

write a standard to set fortn
decision process

seems to me in designing a

good idea of those :ystems tha
safety is concerna2di, and you ©
sort ot prioci.

what the standard would dc is

t0o make the

that is going to be used in

glant, one

to me as if you

the decisicn.

don't understand

t are important
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28 )
.

Ckay. But you use some scrt of
decision-making process, and it is that 1 am trying to get

at.

¥R. SATTERFI

t*

LD:s It is that sort of thing that is
addressed in the standard, horefully.

MR. KERR: Well, T would think that the standard
would te written after one had already made the decisiocon,
and the standard would descrite how tc implement it.

¥o

iral @

n

ATT

"

RFI

i

ILD: You ..ave to understand what

their decision is.

v
‘e

0

« XZRR: What sort of place this is going to be
used to allocate these degrees of resgonsibility? In your
mind, could you sit down and in five minutes do that? Is

that what you are telling me, that it is so straightforwvard

that ==

MR, SATTEEFIELDs No, I don't think it is very

3., XERKRs What process is going to be used then
to make that kind o5f decision?

MR. SATTERFIELD: I think the standard provides a
tool by which someone performing the design could arrive at
what is impcrtant and what is nect, and once you have done
that, the sorts o9f things you have to tegin to think about

for those systems are inportant to safety. That is the

intent. Whather or not it works ocut that way I don‘'t know.
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VOICF: I think it has been covered, but I was
involved in the first cocuple of meetincs of the working
group, and the way I would characterize what is being done
is this. The staff has made 2 decision that there are
degrees of safety ra2latedness in so-called non-safety
systems, ani that therefors a standard is necessary to set
up the means for or the criteria for assigning these degrees
of safety relatedness. That is the intent of the standard.

Once that standard is ccmpleted, or the
requirements for the system --

MR. XKERR: What I am asking you is, what process
did the staff use to make the decision as to which and how
much these systems are related to safety. That decision
apparently has already been reached, you say?

MR. SATTERFIELD: We have not made that decision.
We have just made the decision that there are degrees of
safety relatedness for the sc-called non-safety systenms.

VOICE: I think we are still searching arocund.
There is no clear direction at all as to which system -- 1
think 211 cf us have in our minds systems that we think are
important to safety and those that we think are less
important, but I suspect there is some difference of opinion
arong those of us sitting on this side of the room as to
which those systems arse.

¥“Re XFRE: Hew are veu yoing tec decide other than

ALDERSON REFORTING COMPANY, INC. o
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by writing a zet of standards which ones are? Are you going
to 40 it by committee, by vote?

VOICE: There will be some committee work done,
yes. Hopefully 2 lot of good judgment.

MR,

™

BERSCLE: It will pe an interesting search to
find that relationship. I will give ycu an experience in
the years when continui.y of operation was important rather
than nuclear safety. I ca~ reczll a case where a donmestic
vater inventory switch shut down ten units at one point in
time. Cne switch, cne $40 switch took out ten units.

MR. SATTERFIELD: I don't knew any better way to

0

go about it, just to get ycur feet wet and begin
investigating systems that we had not looked that closely
at. There is no question on this. There is no question on

the fact that -- 1

r

hink we have ignored those kinds cof
systems too long. It is nct for me to go in and wholesale
make chang2s. At least we will have an understanding that
we probably don't have now. That is the objective.

VOICE: I would like to make scme personal
cymments here. I learned a long time ago before you can

solve the problem you have to know what the problem is.

0

Control systems are a group of systems that are not to te
reviewed by the staff, pericd, who do not know what is

there, whe dor't kxnow how the systems -- s¢ before you can

L8]

determine what the degree of the effect they have on safety,
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you have to realize that and take that for each one of

P

theme If you were to do0 it, the methods, the tools ar
available. They are called failure mcdes and effects
analysis.

Now, IEEE 2352 is one of the standards developed a
long time ago, and it describes the proccess. For sonme
reason, we have been shying away from using this particular

.

tool for reasonz that I prefer not toc speculate, decause I

o

don't know. We use them spcradically here and there
improperly. The significance of using failure effects
analysis is very basic, and it is a prerequisite. You have
to ostablish the guality of the system or the quality of the

failure modes of a particular system or groups of systenms

ot

before you start quantifying through the event tree-£fault
tree analysis what the probability is and what the risks are
so the tools are availadble. It is the willingness to use

them. Thank you.

N

m

« UKRENT: Has the licensing staff put out a
research regquest to the research office to do research on
the possible effects of control systems on plant safety?
MR. SATTERFIELD: (Inaudible.)
YOICEs I thought I would discuss that in the next
hour. To answer your guestion, we are gecing through a
series of -- starting off with a state of the art review on

a broad brush agproach, I will address that next.

w
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MR. CKR 3 If ycu are going to answer that

\‘T

(43 ]

guestion for your presentation, that will be fine. Why
don't we take a ten-minute hreak?

¥MRe R2AY: Before you do that, could I ask a
gquestion:. It occurs to me that cne of the avenues of
interaction tetween safety and non-safety systems that is
not easily evident from a physical viewpoint is by
electromagnetic conducticn between high capacity pover
circuits and the safety systems. Is this being considered
in your evaluaticn, particularly from the viewpoint of what
may occur when you have a short ciccuit in the power
systems, ghysical separation is the answver.

MR. THOMAS: When ycu say in cur evaluation, I
would like to take the opportunity to say in the develcpment
of our program electromagnetic radiaticn is cne of the items
that we are considering, whether we will carry through with

it or whether we determine it important or negligible

'A
n

= 2
[N

.

compared to sone of the other gher risk initiators of

(ad
®
.
.
b

e determin would not

O
r

systams interactions, that is ¢t

120

vant to speculate on that, but it is on our list o
initiators to consider.
MR. OXKRENT: OCkay. Ten-minute break.

(dhereupon, 2 brief recess was taken.)
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M2, CXRENT: Why don't we proceed.

¥R, STOLZs Yy name is Johkn Stolz. I am with the
staff. Zefore we started discussing systems interaction, ve
could go over the agenda for the remaining items, and I will
give you a picture cof what I am going to talk about.

(Slide)

First 2f all, we include cascading failures in the

th

sense that vou could find it within the definition o
systems interaction, and I think we will hold c£ff defining
any precise definiticn of what systems interacticon means
until we get intd> talking about the programe. I think all
that stuff will fall out.

I want to point ocut even before we start that the
status of this whole program is that we really still dc¢ not
have a consensus on the methodology or precise definition or
scope, and we will be getting into the program we laid out
tec try to arrive at all of this.

The first thing I am going to do is to be talking
about the status of the progran, the background cf the
action plan, how we are organized tc handle it, what we feel
our responsibilities are -- this is the new systenms
interaction bdranch within the Civision of Systenms
Integration =-- what we feel the systems interaction
objectives cught to ke, and then to get into the progran

covering the naxt two-year period.

ALDERSON 7EPORTING COMPANY, INC.

400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202! 554-2345



10
n
12
13
14
15
16
17
18

19

21

24

208

With that, I think a lot of guestions you have
will £all out cf that, including the concern you had about
research, Dr. Okrent. I thought we would discuss the
examples of systems interactions or cascades that you
mentioned in your letter dated August 12, and also peint
cut, as we agree with you, that these are additional
examples of systems interactions, namely, th: Browns Ferry 3
and Crystal River 3, and the power supply to the ICS covered
in IEE Bullestin 79-27.

We will try to cover all thecse items this
afternoon.

(Slide)

First of all, the Action Plan, Secticen II.C.2, is
a subset of the ra2liability and risk assessment, and this
particular section discusses three elements cf systems
interaction. Cne, it points out that we have a commitment
to do a review on Ciablo Canyon. Cecil gave a brief
description of what that program covered.

The se ond item relates to the Indian Point
effort, and back last Octcker 12, 1679, the Committee wrote
a letter to the NRC advising the course of action that

Inc *an Point 3 should pursue

L3 |

egarding the systens
interacticn effort that should be made on Indian Point 3.
The lzst action on the item rlan dealt with the

development of regulatory guidance, and they talk about that
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in the context of what was qoing on at the time on the

unresolved safcty issue A17. I will come back on the status

of that later on, but those are essentially the three

s:lements that gave a prescription for the amount of money

you should allocate. Generally this is what is kicking off

our prograne.

Last April, as you know, there were two principal

things that the agency wanted to do as a result of TMI. They

wanted to focus on human factors and they wanted to focus on

As part of the organization of systems

integration, they formed a branch called systenms

interaction, and I am chief of that branch right now.
(Slide)
Ariefly, these are the rescurces that we think ve
will need for the next couple of years. When I get intoc the
program, that will flesh out where these are goinge.

Basically this was prepared bac: in June, so we indicated at

that time that we probably could have used about 72 peorle.

In addition to systems interaction we have

oversight functions that were suppcocsed to oe performed

within DSI,

and the numbers in parentheses are what we

estimate ar2 being expended and what are estimated for
systems interaction alone.

€2 bacsically we are talking about anywhere £from 10
to 14 peorle as professionals, pgrofessional staff. These

ALDERSON REPORTING COMPANY, INC.
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numbers her2 pertain to the progcram support effort, and

3

will be descriting where these dollars go later o©

.
-
.

To answer your guestion, this number here
essentially represants, Dr. Okrent, an allccaticn of money,
support ve will need to deal with systms interaction
ptoblems. We feel we may not be able to handle it in any
one case, and probably control might be a good example of
that. I will get into that later on.

Righit now we have seven people in the branch and
are in the process of trying to hire a few more.

(Slide)

These are what we feel the responsibilities are of
the branchs: basically, to establish the prcgram and set up
the ground rules. We plan to play a lead role in the
systems intaraction reviews. That does not mean we are all
alone. For example, in Diablo we had assistance £from the
Mechanical Engineering Branch. We had some help from the
Lawrence Livermcre Lab.

We plan to merely lead the reviews, get
participation from :.e other branches, mostly within NER, to
help us out. We will be getting some help from branches in
systems technclogy because gart of the evaluation that we
have to make involves probabilistic methods to decide which
systems interaction candidates are more impertant, how to

rank them, how to make decisions, for example, on deciding
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whether fix2s are nNecessarY.

We do plan and we are currently starting to
maintain systems interaction listings. Most of the listings
ve have now are derived from varied information sources, and
we do maintain a file, an event file and a history file, to
identify systems interzctions that have appeared, mainly
based on operating experience, adding to that list. We will
be adding to that list as we develcepr methcdologies and
derive insights €from that.

We expect that we will have tc be adding or
changing regulatdory guidance downstrean.,

¥R. KEER: Is there some general way in which you
decide what a system is?

MB. STOLZs Net particularly. We have not really
precisely defined what a system is.

Y2, KERRs Do you try to distinguish betwcen
irteraction bhetween two systems and interactions of
components within a system, or 240 you refer to toth of these
as systems interactions?

MR. STOLZ: We really start off with deciding what
everts spark the whole train of events that caused a
failure. We first screen whether an event is really a
systems intsraction by trying to decide whether it violated
a failure critsrion or a failure function, or a safety

function, I should say. And if it has not done that, we

ALDERSON REPORTING COMP2 INC.
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forget about it.

If there was a safety function violated, then we
1o0k into it furthesr and decide which systems were involved.

¥R. KFRRs So systems interaction, in effect,
means an interaction tetwe2n a safety system and a nonsafety
system.

MR. STOLZ: In most cases that will be the cacse.
A broad definition, you could have an interacticn between
two safety systems. Thers is ncthing to precludé that. You
¢ould have --

MR. K

"

RR2 I was trying to get an idea c¢f what you
wvere looking at. Are you looking at that as well or are you
looking at interaction between safety and nonsafety systems?
MR. STOLZ:s Primarily safety and nonsafety because
ve believe that the vulnerability of the nonsafaty systenms
will probably be the chief contributor to the likelihood of
failure rather than a failure of the safety system. But we
are not precluding that the twec safety systems weoculd not ble

involved in a broad sense. That would imply that we missed

n

something in our reviews.
MR, KERR: Thank you.

MR«

172}

TOLZ: Okay. Th

v

type of regulatory guidance

that ve will be modifying -~ £ one thing, once we get ocur

O
IR

P
"

rules straightened out ‘1 reguiring people tc 40 systens

interaction as a normal course of business as part c¢f the
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licensing revisws, we will have to insert that fact into the
standard format, If we change the rules or we have to modify
the rules to include probabilistic -- use of probabilistic
metheds in the assessment, we will have to introduce that
;nto our standard review plans. This is what ve mean by
rejulatory guidance.

I might add that systems interaction review of
Diabdlo Canyon would reguire ac regulatory guidance changes.
That basically was done based cn deterministic methods. The
applicant raviewed the plant such that no seisuic event
would have a damaging effect on any safety functiocn, and he
also extend2d that so it would maintain the single failure
design of the plant 2s originally designed.

So, in that sense it was a rather deterministic
review. We d0 not expect that that may be the case in other
reviews. %Ye may have prctabilistic methecds. We may be
looking at functions instead of just a safety train, and in
that sense we will have to alsc cone back and do a
probabilistic assessment tc decide what the likelihood of
these chains of events are and make our decisicns whether or
not we want to fix scmething based on that.

And that in turn ties into the subject you were
talking about this morning as toc what criteria are ve ~cing
to apply to gauge our decisions in terms of probabilistic

-

levels. think this is alsc tied intc thawu.
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with information scurces

ot

We also have an interfac

b 8
" ~

the Operating Evaluaticn

"
(™

fa

vwithin NRC, yourself, ILE, an
Branch, Probabilistic Assessment, and Fisk and Feliability
Branch. All of these pecple we will have to get information
from, these two branches, basically on assistance regarding
the evaluation of identified systems interaction candidates
to decide how they should be ranked in order of making
corrective actions and whether corrective actions are indeed
needed.

With industry we have had scme brief contacts with
NSAC, RIF., I com2 avay with the idea that they are not that
heavy into systems interaction, but we plan tc follow what
they are doing and include them in cur exchange of views.

(Slide)

These are our cbjectives. We really feel Dy
mid-1981 wve oucht tc have 3 definition and a range of
methodologiss that we can uce for near-term use. We really
also have to develop a preliminary systems interaction
candidate list to be used fcr testing the methodologies
devaloped heore.

In number 1 we expect that the studies I will be
talking about in a moment will develop two types of
methodoclogies, cr maybe even a ranje of thems: those that we
can use right away with a little more 3evelopment, and those

wvhich are suitable for only lonc-term use and need further

ALDERSON REPORTING CCOMPANY, INC.
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development. And they may very likely be candidates for
research effort.

Put the problem we recognize, going back to the
unresolved safety issues, is that the committee and the
staff had reservations abcut use of fault trees that wvere
developed as part of the Sandia approach, because it really
did not reflect the details of systems interacticns that
ver2 perceived by the committees cr by the staff.

The only one that really reproduced was the PORV,
and ycu had to have some special insight to see that pop out
at you. So we are asking our pecple t> essentially test the
methodolcgies rroposed by reflecting or reproducing the
several systems interaction candidates that we feel 4do
represent the type of systems interaction that we are
talking about.

We are planning to also develop interim regulatory
guidance, standard review plan reg guide to be used by the
industry and ourselves by Saptember of 1981. This not mean
ve are holding off the reviews until then, but it means that
wve should plan on having the guidance cut in interim form at
that tinme.

#e alsc plan to initiate pilot light-vater reactor
systems reviews by mid-81. That is calendar '281. We hzve
not made a selection yet cn what these plans might Le.

Obviously, they ought to ccver a broad range of vendors if,
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as we suspect, we will nct he able to approach the problenm
using any one ~ethod and we will be relying heavily on
walk-throughs znd physical inspections as an adjunct to
other methods.

We probably will have to pick plants that are

'—‘
-
-~
™

fairly alona in construction, and there are several
that. So I think we can easily pick six plants, and T will
describe those in 2 moment.

Lastly, what do we do with all of the information
that ve pick up from the systems interaction reviews? We
think that we can apply the Lessons Learned £from this
effort, and the fixes that we feel are necessary will likely
apply to other plants, and these can be very easily managed
by use of bulletins and information notices that were sent
out to other plants to relieve the downstream systems
intaraction load that you might be putting on other plants.

So we think this has a bootstrapping way of
operating, that you can pick pilot plants and extend your
findings to other plants.

(Slide)

MR ORRENT: I am a little skeptical that your
pilot plants are likely to be fully representative or even

largely representative of the cother plants since geometry

Lad]
(&N

c

[+

1 n

involving things like how something was run in the

@

i
-

b2 important for certain of the interactions and the glant

n
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vary s¢© much one from the cther.

Certainly you could say those interactions that
occurred in the first six plants, the others ycu should look
for. PBut those that 4id not cccur in the first six plants
by no means might not occur even infrequently in the other
population. I am a little it wondering about yocur seeming
optimism about the generic nature of =--

MR, STOLZ: I think the way it will work is we
vill find a problem =-- Cecil did not mention it, but, for
example, one problem would be, as someone cited this
morning, the nonseismic lighting in the battery rocm. Now,
the chances are if we caught that on Diablo, that is
prevalent on all the cther plants, I would guess.

So that typre of thing would de sent cut. Now, it
may be that certain plants will not have the same problenm
because of fuel run lines. Okay. In those cases they will
report back and indicate that they have locoked at your
precblem and give a report on where they stand.

What we are really trying to address is if we see
problems that require fixes on the pi.wt plants, wve
certainly owe a review of a1ll of the other plants to see if
they have similar problems, anéd if they do, they ought to
fix them. I don't really have a feel fcor what the
percentage will be of similarities.

« EB2ERSOLEs I think you are saying, though,

ALDERSON REPORTING COMPANY, INC.
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there may be prcblems on the nonpilot plants which are never
detected on your examination of the six pilot plants. It is
the other side of the coin.

MR. STCLZ: That is true, and we will pick these up
on the second and third waves, whic& I have not talked about.

(Slide’

The basiz program for fiscal year '60, '£1 and °'82
consists of five elements. The first one which is currently
going on is the Diablv Canyon review, which resulted from a
commitment that was made follcwing a November ACRS

subconmittee meeting back in 1979. It was your

tv)

subcommittee, Dr. Okrent. The PGELE committed to do a
systems interacticn that esgecially considered the
seismically-induczd events or seismically-induced failurces
of nonseismic systems and what the results of these might be
on plant safety.

The applicant has been wor+<ing on this since last
¥arch. He has had as many as 50 pecple at any one time
vorking on the job. It is a large, labor-intensive effort.
What I was getting at earlier is that hopefully pecple
downstream don't have tc aprly the same heavy effort if wve
can pick up some lessons from the Diablo Canyon effecrt.

But in any event, we are wrapping up our raview.

WNe hope to have the safety evaluation report covering thi

wn

PR

in vour hands this month. We have a meeting scheduled wi

Iz
[
= o
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the ACES cn the 8th and 9th of Cctober, and as . mentioned
earlier, the basis of the review cn Diablo Canyon was a
deterministic one. That is, the zpplicant maintained the
single failure integrity of all cof his trains where
r2dundancy was required.

Without scooping what we are going tc be telling
you next mcnth, there were a crnsiderable number of systems
interactions focund, not all of them that consegquential. In
many cases the applicant made fixes because it was easy to

£ix the things rather than analyze them. So2 you have over

(&%

600 interactions that were found, and I believe there may

&)

have been about a third of those that required plant fixes.

or

®

That gives you a feeling for the detail of what can be found
in one of these walk-throughse.

I think we recognized, based on the Task Action
Plan A17, that limiting your look to fault-tree methods
which fandia proposed, with all the problems it created,
namely, nct being able to reproducse or recreate systems
interactions, we felt we had to go all the way back to
sguire one.

We enlisted three labcratories to start by
preparing a state of the art review since last July. They
got off a little late, so the schedule is probably maybe
delzyed from the one I show up here. Hopefully, we hore to

get a draft report from th=zm scmetime this month.
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Following that, we plan to have a peer review
among the staff to 50 over the combined recommendations of
this group. In additicn to the systermatic methods we will
be describing based on the state of the art review, one of
the major ingredients we need from them are those
recommendations that we can use by, say, early '81, We would
like to be adle to get methodolcgies that we can use to
develop regulatory guidance and to start kickinec off
light-water reactor reviews among the six pilot plants that
ve will be selecting.

We expect tc get back with the ACRS again on this
matter sometime after the peer review, probalbly in November,
and then issue a final repcrt. There are abcut a dozen
methods that will be proposed or are being censidered now by
the labs that we understand will be reflected in their
report. These are the so-called analytical methods.

They will alsec Pbe locking and evaluating the
Sandia work. They also will be considering more failure
mod=2s and effects analyses, among cother things, so we hope
to have a pretty g20d picture of where we are when wve are

throcugh with this =2ffort.
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Indian Point III, as ycu know, geing back in
history, Zion care in, I think, two years ago and presented
a systems interaction effort based on the review of LEF's,
and they screened something like 9,000 LER's and came up
with 65 candidates or 67 candidates, and then £rom those
they prepar2d about half a dozen reccmmendations.

I think the sense of the committee after reading
the transcript is that they wvere not really tco impressed
vith the results of all that effort, coansidering the vast

number of LER's that were out there, and they suggested in

this letter dated Octcber 12, 1676, that is, the committee,

=

ACRS, suggested that Indian Point III apply alternative ways
of handling the problem, and that was a combination of
failure modes and effects 2nalyvsis assisted by physical
walkthroughs much like we are handling on Diablo.

With this type of guidance, we are asking PASME to
kick off their Indian Points systems interaction review
around the lst of October. We met with them back last
Julye. They were still pretty well occupied with the risk
assessment work that had been laid con them along with Zion
from the Commission order back in February. ¥r. Denton
spoke this morning of the status of that particular effort.
They should be through with that by September, and they
should be free *o start the systems interaction review in

Cctober.
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We plan with Livermorzs's help and pecople assicgned

from other branches to assist us in reviewing cther criteria

and ground rules that can b= aprlied to the Indian Pecint

L8

systems interaction reivew, and that is what this means. Wwe
hope to get a final report on the criteria and methods that
we feel will supplement what the Commission -- I mean, what
the ACRS provided a year age, some time around the first of
the year.

By April, ve should be getting the licensee's
study submittal. This does not mean that we will be waiting
out the submittal before we start reviewing the plan. We
will e mainly concerned in this period about approaches and
ground rules that will be followed during the course of the
review.

3ack towards the end of the fiscal year, wve horpe
to complete the effort. We will get back with the ACRS some
time in August, following issuance cf an SER in July.

Development of regulatory guidance based on th

- J
M

recommendations that we will obtain from the laboratories,
we plan on directing those that hold the most proirise to be
the bdasis for cur regulatory guidance and methcdolocies that
we will be recommending for people to £follow in the near
term.

This 2ffort will gsc from probtably November through

tha rest of the fiscal year, with an interim Feg. Cuide as
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an output na2xt September, and Pased on our experience, 2
year follewing that we can probably put out some final
regulatory juidances.

In connection with the review of the pilot light
vater reactor plants, we would hope to have six plants
selected by various vendors. We hope to have one laboratory
supporting systems interaction lesad team of two persons
each, s¢ we would have two plants assigned to each tesanm.
They do not necessarily have to all start tcgether, but we
vould expect that we can complete the review in a year. The
review d0oes not necessarily have to follow along the
licensing path. It can be independent of that.

It appears to us the important thing you have to
have cn this now is a good set of drawings, a gocd set of
schematics, schematics more than drawings, actually, and
that the plant is reascnably well completed so that you can
have some useful walkdowns and have a pretty good picture of
what the plant looks like.

This offort will last a year, and again we will
get back to you probably some time in the summer of 1982.

We expect to talk to the ACRES on each one of these phases as
we go along, as is noted here. The thing we have not shown
is what goes on beyond 1982, and we know that there are --
there may be additicnal plants that we will select to do

systems interaction reviews, and in addition to th

o

t, wWe
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believe that there will te generic systems interaction
problems that we c¢annot ijentify what they are now, but we
feel this will regquire a continuing effort on our parct.
Thera will'be recommendazions that we will be
making for real long-range cystems interacticn methodology

wvhich we think are apt subiects for research to take over

ot That is generally what the program consists of.

"

I would like now to direct =-- to discuss the

letter and discuss

12
e
Ve
i
=4
n
ot
’J
(9]

examples that were cited in th
those, unless there are some guestions on these.

MR, OKRENT: 3efore we move on toc the question of

h
(o}

cascading failures. I had before the break asked you
wvhather the licensing staff had requested a research
program, a safety research program, that is, on control
systems and their possible influence on safety, or howvever
you want to phrase it, and vou indicated you thcught you
were going to answer my guestion in terms o©of this
presentation.

I must confess if the answer was there, it eluded
me, unless the answer is no.

MR. STOLZ: The answer is not no. The answer is

-=- averything we say is on the fly. We think we will be

o
(o

¢ this far enrouch to

(=

needing helg, but we have not gotten

know evactly what type of ressearch assistance we are going

'4
0]

to te needing.
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Basically, I think the methodologies that we will
be developing will be ones of lcoking at initiating events
like 2 loss of rower and analyzing the systems diagrams to
indicate what the -- using failure modes and effects
analyses to indicate what the results might be cf these
impacts.

We will also be loocking at the effects of these

'y

impacts on non-safety failures, and during the ccourse ¢
this, in order to Z2ecide whether there is =-- what the impact
of this in terms of need to make fixes are concerned, we
will have to be doing some kind of probability assessment oOn
deciding whether something needs to be fixed or whether the
sequence that we are talking abcut is so remote that we
don't have to worry about it.

T think there are two areas that I think we are
going to need help in. OCne is help on the -- keep tuned in
on the risk assessment apprcaches that are teing worked on

and developed under the IREP program, and the other is to

"y

get assistance possibly on further development on imprcved
methodclogies that may have been identified by the
laboratories.

This can be done under our auspices or it can be
done under 3esearch’'s. I don't know how that is going to
work out.

FR. CFRENT: Let me suggest that ycu really arce
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talking about something other than the point I am trving to
raise. In, I think, each of its two last reports, if not
more, on safety research, the committee has recommended that
the research group develop a program on operaticnal safety
or plant behavior. These are different ways cf saying
similar things. And they are having trouble figuring out
vhat a research program should be, agparently, or at least
they did when we met with them 3 few months ago.

T seem to find a problem here in your recognizing
what kind of research program might benefit yocu.

Now, I think ¢ little earlier there was a
discussion about how do you set standards £for the
reliability cr other aspects of controlled systems or
systems that are not safety sys*ems, and what ve heard was
that the staff had a £2eling that you needed to have some
kind of categorization of these systems, and in some way
depending on their impaci, hut the staff did not have a good
handle on what the impact was 0f variocus systems for various
plants, and that was abocut where the situation was.

It wvould seem to me that unless the staff thinks
it knows enough about how control systems impact on plant
behavior when they function or when they malfuncticn, and
when they malfunction alone c¢r in pairs, cr when they

1

malfunction by themsa2lves or together with the malfunction

o

of some safety system or whatever, or if the malfunction is
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part of a multiple failure thing cor sc forth, this is
something that I have not seen reports cn in the literature.

Maybe the vendors have a body of information that
they keep to themselves in this area, tbut I suspect the
vendors themselves will have only a limited bedy of
information, s’ 'nce a lot of this relates to what you call
balance of plant, and there is a streng interactive effect.

If I weres trying to figure out wnat to do with
control systems and their reliability and their impact ¢n
safety and so forth, I guers I would try to have the benefit
of some fairly broad studies on just what is the nature cof
the control systems and how do they wander and how do they
fail, and what the effects are and so forth.

And I guess I would have put in a research request
tec the Cffice of Research, and if I 4id not know how to
specify in detail, I would say, lcok, there is a general
area. We want you to tell us what vou think should be done,
and if ycu are not sure, don't tell us five years' worth,
tell us six months' worth, but I did not see that on your
list, and I want to make it clear, this is not the same
thing as what vou call systems interactions.

It does fall under the brcader categery that we
had on the agenda, namely, the interaction of what are

nominally called non-safety systems and safety. Okay?

¥R. STOLZs: ©FRight. L

it

t me try to clear ny mind up

.
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on this peint. I look at your concern as a valid one, but I
would think that ws2 would want to gain scme insights in
directicn as to what types of interactions we are talking
about between non-safety systems and vafety systems, lbased
on operating experience, insights gained from IREP or fault
tree methods, and it would ceem to me that if we wer-e to ask
Bese2arch to provide this service right now, it would be just
an ospen blank check asking them to do something for us, teo
get us a broader lock into this picture.

We hope that through use of several labs working
concucrrently, that they can provide further insights that we
can lean on, and if it appears that some of these things fit
the research effort tetter than the aresas we are werkine in,
we would certainly direct that area over tc thenm,

I think the problem we see now is that we really
do not have enough of a feeling as to what we would want
them to do for us, and as you know, the effort on IREP has
not exactly flagged all of the detailed cperating
occurrences that we have exrerienced, either.

So, we have talked to these recple at great
length, and vwe have tried tc exchange cur common problenm,
that is, what kind of a methodology can you use, what can
you do tc fault trees, for =2xample, tc make them flag these
problems that we are seceing and nobecdy can see cn the fault

tree.
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OLE: Aren't you pumping a dry hole a lot
of times when you deal with universities and labs because
they charactzristically have not done this sort of work
before? They have done fundamental‘scien:e, research, you
know, post~LOCA investigations on heat transfer, fluid flow,

et cetera, et cetera, et cetera.

¥R.

)

TOLZ: We are going +0o find that cut. 4When

ve £first talked to these people, they indicated they have

-

had people that could talk to us whe had systems

¢

éxperience. Their backgrounds read very well. I adamit that
some of the people that we talked to, thelir experience has
been predominantly in the WASH 14C0 area, which in one way
is gecod but in another way it locks in their thinking.

You know, there, of course, they are using core
melt as a criterion, and in systems interaction, we feel at
l2ast one apprecach is that core melt weuld not be a suitable
event. You want tc head off things that either violate the
defense in depth or may be unacceptable ccre danmage.

One of the first things we have to deal with is to
find what the safety functicns are that we want to use on
systems interaction, and we want tc get a brcad expression
of opinion on that.

MR. EBERSOLE: 2y and larce, a lct of this is not

(%

what I would ¢211 nuclear phencmena problems. It is ol

-

art. ©0l3 heat transfer. 0Ol1ld £fluid flcws The cld clumping

o}

i
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together of a variety of complicated systeams to perforn
intended functions. I would guess there might be a lot of
unused or misused talent out of NASA that I certainly would
hope would be out there some place looking for a jeb, since
there is no more NASA work.

MR, STOLZ: BRod has met with the NASAR people. He
can speak to that.

¥R.

L))}

BERSCLE: They were forced into doing that
sort of thing, much more than I believe we have been doing.
That is just my opinion., I don't know.

MR. OXRENT: Well, the clcsest thing that comes to
representing what T envision ycu would be doing if you were
doing research on the potential impact of ccntrol systems on
safety represents a mrrriage of systems analysis in a
deterministic way with the failure modes and effects
analysis and the fault tree analysis, not the one or the
other by itself.

S0, if you are dealing with recple who are only
dealing with fault tree and event tree types of things, you
won't get what you need. If you are dealine with people who
do> ¢nly the thermal hydraulics -- the disturbance analysis
comes the closest to it. I don't think it is possible to

define a research program.

b= g
=

s o~
.

e

It what ;ou are talking about in systenms

interacticns is different than what ycy would do fer this
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rh

aspect of effect of control systems on safety, and the fact
that you are having trouble telling them what to do to -- so
you don‘'t need a research program --

MR. ¥EFRR: This is an interesting concept, because
I had nct thouaht until I heard this discussion that the
technical assistance progranmns were designed to sclve very
well defined problems which could generally be sought ¢n a
scheduled basis, and the research programs were exploratcry
in nature, and were used when perhaps a problem was not very
well defined.

What I seem to be hearing here is that since the
problem is not very well defined, it should be handled by a
technical assistance program, sort ¢f, and only when it
becomes well d2fined should we turn it over tc research.

I may be misinterrreting what you are telling nme.
I don't know.

MR. STCLZ: I guess what I was asking myself is,
what, even if it is a research program, what do we want to
get out of it, and I -- you may have thought more about this
than I have.

MR. XERR: What you scrt of get out of it is more
manpower at this stage, because it dces require, it seems to
me, some thought on the part cf people == I would not think
inexperienced pecple could contribute much to this. Young

PheDe's, for example. You need some people with background
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in systems.
Pe OKRENT: I would have thought sc, but I have a
student who is jSust finishing a master's thesis, and he is
working towards the Ph.D., that I am willing to match up
against anything the average guy ycu can hire =--

MR, KERR: You are giving me exceptions. I will
not accept exceptions. If I were lcoking for talent for
this sort of thing -~

MR, CXRENTs It depends on the individual.

MR, XERR: And here it seems to me research
contracts simply gives you access to some additicnal
manpower for a short time to dc the same scrt of thing you
could do if you had the right staff, and more time and more
staff.

¥R. OKRENT: Ckay.

VOICE: That is the way we did it. We tried to
begin thirking about tech assistance projects. In essence,
I think we would do what you are describing, trying to
define better than we have s¢ far the effects cof control
system failure. We talked toc peorle at NASA, and they have
proposed a contract that we are now considering Jjeintly. I

am not totally sure that what they have in mind is

W

necessarily what vwe want, but it may be further discussion
with them, we cculd match our needs.

The problem with that is, they are not people that
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have a 1ot of nuclesar plant experience. They have a lot of
systems experience.

MR. XERR¢ This may even e helpful, because I
would assume that 2t some pcint in this investigaticn,
somebody would ask the guestion, do we really want to
saparate control and safety systems. Now, with all the
background and tradition in the AEC and everybody else of
separating them, I expect somebody .11 decide the ansver is
no, but at some point somebody ougnt to re-ask that guestion.

It may be cne should not make that distincticn.

VOICEs I think we are re-asking that gquestion
almost daily. I think the judgment was made some time back
that you could separate control and safety. I think now
vhat we are doing is bringing them a little closer
together. At least that is what some of us have in mind.
What the effect of that is, I don't think we can define yet.

®R. K

105 ]

ER: 0Of course not, and I would not exrect
you to be able to.

VOICE: I think we are continually re-asking that
question, and I think getting back to your gpeint, Dr.
Okrent, we are trying to think of ways by which we can get a
better handle on the effects of control system failures. I

have not personally thought atcut going tc Sesearch to get

that done. It seems tc me that was something we ocught to

)]

licensees, since it is their

(&%

pursue with the applicants an
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plant.

MR, OKRENT: No, I muct say if you are geing to be
working in this area, I think you need to have a fairly good
understanding of what goes cn. I think it is impractical
for you yourself to develop the calculational methodolegy to
do this, but I have little 4doubt that given 10 percent of
the LOCA budget =-- Ckay? =~ Research could develop the
tools and even get you calculations displayed in a way that
you could s2e the =2ffects of different contrel systems, and
in effect they coculd come close to giving yocu maybe what
some people call an engineering simulator, bdut not so fancy
on the simulater part, more on the engineering.

You would not have to run in real time fcor your
puULposes.

YOICE: I was thinking of something a little
simpler. We have done very little in the area of contrel
systems thus far. It seems an awful lot can be done simply
by inspectisn. There are a lot of things that I think can
probably be discovered by just having somebody who Xnows
som2thing 2bout the systems look at them in scme fair detail.

M2, OXRENTs 1 agree. There are different
approaches, and they are not -- each has good points., Just
to 100k at the number of times that control systems have
caused something is worthy of something, but that is only a

part of the story.
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VOICE: I agree. I accept that,

v

R, NKRENT: ays Well, I think wve had better

O
~

get into the specific aspect of cascading fallures. How
does the staff prepose to go with this?

MR, STOLZ: I thought I would 3o down one by one
as lined up in your letter. Some of these were discussed
this morning, sc we may not want to spend too much time on
thenm.

MR, OKRENT: LlLet's try it that way, and ve'll see
where it gets us.

M3, STOLZ: I think the first example cited wvas
the seismic event that caused a shutdcwn of the plant, and
then there was a concurrent failure of the aux feed systems
in at least ten of the plants ve know that have these
non-seismically gualified aux feed, and then the stipulation
was made that you lost then your ability to remove decay
heat, and you had do revert to a Lleed feed mode in the
primary system to remcve the decay heat.

And the stipulaticn was further made that after a
period of time, the containment got to such a temperature
and pressure that the PORV's exceeded their gualification
limits and closed in the so-called failsafe mode. They
shut, so now ycu have no way of getting rid of decay heat
except by going through the safeties, and some plants, I

guess, their HPI is nct enough to covercome the safety
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settings, so you have stipulated -- here is a situation
where, assuming an initiating event and a seismic event, you
wind up with decay heat, and we agree that is a systenms
interreaction.

I think tha: vould be a classic that we would look
ats Now, the next guestion you probably want to be asking
is -=- well, we will te looking at that -- that will be the
typs of systems interaction review we will be looking at.
Specifically what are we doing about this one example? I
understand that this is being lcoked at. It was discussed
this morning with the staff. They indicated a prcobabilistic
analysis had been done which ycu are getting a copy of, and
this presumes to say that ycu can spend a little time
studying the problem before you consider shutting the zlant
down.

I understand that the staff is planning to conduct
a meeting with the subcommittee on extreme external
phencmena some time in Cctober., Nobody is here today fronm
the staff to discuss the merits of this review in detail.

MR, EBERSCLE: There was cother discussion on that
issue concerning the relative relaxed attitude toward this
situation as contrasted to the £lak that we had last year
when we found scme ¢f the supports cn seismic piping were
not what they were suppcsed to be, and I telieve ¥r. Denton

said that hs found more comfort in Jjust assuming that the
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aux feedwatzr piping and other systems were reliable on an
upset basis than he was having found cut that certain piping
did not in fact have the proper supports.

] was thinking about that an hour or so later, and
I thought, hov can you have faith in piping which has had
virtually no level of Q& approaching that of seismically
controlled piping with incorrect supports. This is plping
erected and specified and purchased in the comnercial
context. How can you in fact have more faith in that
quality ¢grade and the belief that it will ride through a
seismic event 3s against a rather well-designed seisnmic
system that did not have gcod supports?

MR. STOLZs My understanding is that this is
precisely the area that we will be looking at with site
inspections and things like that to determine exactly how
vulnerable some of these systems are tc a seismic event.

MR KERRs I think the examples given in the

-

letter are important, but I think what the committee was =--
different individuals on gke committee, I am sure, have
different approaches, but one of the things I would be
interested in is not how you would deal with specific

examples, but how 20 you expect or are you ccing tc develep

an approach to cdealing with this general class of events?

MR,

i
tn

ERSCL

"
L |

fu

hat ic the gereric asrect ¢f this.

¥R

wn

TOLZs: I think one apprcach that would bde
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considered would be considering tep events, which would
include all cf those safety functions needed tc maintain
defense in depth. That would e one way of going. And
maintenance of your ability to remova decay heat, the
ability to go to safe shutdown at subcritical, also the
ability to retain your primary reactor coclant, no
uncontrolled release of reactor coolant,

Another criteria would be to maintain the
integrity of mitigating systems needed to preclude -- needed
to mitigate an accident. S0, these four are considered top
events, and in analyzing these things, you could use event
fault trees to site a chain of events that could occur that
would lead to a violation of these, and just a mental path
on this particular example. This would fit the mold.

You would have a seismic event that would cause in
this case loss of decay heat, and ve would cdefinitely
consider that systems interacticn, and an example of one
that we should be able to flag in any methodology we
develop, and tha2 problem is, now that we have found it, what
are we going to do about it? And this was the subject cf
this morning's talk on this.

MR. XFRRs I think most of these examples you
wvould not find if you were just loocking for systems that
satisfied the single failure criterion, for example, so in a

sense ther2 is, to me, at lc¢ast, a guestion of how do ycu

ALDERSON REPORTING COMPANY, INC.
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knov when to look for multirle failures rahter than relying
on the single failure criterion? You will net find most of
these things unless you lcok rteyond the single failure kind
of event, T thinke.

MR, STOLZ: Well, the fault tree methodclegy, for
example, does not necessarily presume that you are following
a single failure

M5, XEREs You are not using the fault tree
methodeclogy in licensing mainly, are you?

YR STOLZ: No, we are not., It is one of the
methods we will be censidering in systenms interaction. For
example, Sandia proposed it in its report. The only problem
ve cited with the effort that they put out was that the
construction of their trees was not sufficiently detailed or
organized -- organized is a better word -- tO flag these
particular problenms.

¥R. X

iy

RR:s You can have multiple failures without
havirg systems interactions, and if these multiple failures
produce serious consequences, and if the probability of
multiple failure, however ycu get it, is sufficiently high,
you are g¢going to want to lock at it, it seems to me,and in
some senses what these examples, or what I wculd thiak that
they are meaninge to pcint out is that it may not be good
enough at the presant state of development of the art just

to lcok at single failures, whatever caused the multiple

ALDERSON REPORTING COMPANY, INC
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failure, be it systems interactions or Jjust random “ailures
that happen to occur simultaneously, or whatever.

€0, to some extent, cne of the guestions that I
wvould vant to see asked is, at what point or wvhat triggers
you to say, aha, better look Leycnd the single failure
criterion here in my review process? I don't mean You are
going t2 start using it immediately in the review process,
but I assume what ycu are doing will eventually have an
impact on the revisw process, and you will be able to tell
peocple when it is they ~eed to look beyond the single
failure criterion, for example.,

MR STOLZ: I think we are Jjust looking at the
single failure criterion right nov as a regulatory
deterministi . way of establishing an arbdbitrary risk level or
we 40 not have to -=- we don't propose tc follow the single
failure criterion in the long term. We are using it now in
Diablo because it is the only tcol available to us at this
time, We do nct have anything to use beyond that that we
know works, and we will probably use that as a method c¢n
Indian Point, btecause we do not at this time have any other
to0ol that w2 Xnow Wworks.

2R

2

2ERSOLEs:s Well, T am afraid we don't Xnow
that it wvorkse. We just have not exgerienced the conseguence
of it nct working yet., We 3just got through with Brewn's

Ferry finding one.

ALDERSON REPORTING COMPANY, INC.
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¥R, STOLZs Ycu s3id the single failure criterion
does not preclude you from still getting inte datalils of
failures and still using toth and coming up with a situation
that can violate a safety train, for example, of a redundant
system that is reguired to meet a safety function.

¥R. EBERSOLE:s One of my problems with the single
failure criteria is something like this. It got bern at Oak
Ridje. Therefore, its original purpose was to provide a
pulsed signal to open scae contacts which vwere nice spring
relays, which do not have pivots and things like other
voltage relays, and it wvas relegated to the electrical world
and the phenomena associated with that, and it virtually
looked at no sort 2f physical potentials for looking at
degrading of these electrical pieces of apparatus, and it
livad that way a long time.

IEEE 279 went on looking at this problem as though
it really ba2gan at the transducer, and that it only had to
generate a pulse signal to some device, and then it was all
over and done because the circuits were dead, and for many
years it was not even recognized that thers ar2 many things
that fcllow the scran.

That is when life really begins. £2And there are
many potential influences which -+ cne of which was found
out early on, like voltage spikes that could coverride what

vas thought to be the inderendence 7f electrical, in this

ALDERSON REPORTING COMPANY, INC
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case, relays, I believe, or diodes, andi now there are only
chips which only take a slight peak.

And the zoncept of the IEEE feollowing this, I
think, is a little short in that it really does not gc
forvard to the point of generation cf the signal, the
validity of the signal that you have put into the
transducer, its vulnerability to upsets. I don't think IEEE
has ever moved forward much beyond the transducere.

You can correct me if T am wrong. I used do work
on standards with ANS, and fcund cut we had to supplement it
to include criteria that said, if we are going to use a
single failure criterion, we must guarantee the randomness
of the failure, and not let the supposed independence of the
redundant systems be breached bty influence, which is either
in the criginal incident it is supposed to mitigate or comes
from other areas not recognized by the electrical people.

The classic ocne I can remember is where the
mechanical circuits which were high pressure lines and the
electrical circuits were cross-hatched, so to spesk, so that
the AE feedvwater train would knock up 3 circuit for the
mitigating system, and you would simultanecusly kill the

integral function because you crossed the specialty lines.

b

These ares the sorts of things about the =i

.

3l=
failure criterion that bother me. Right at this time, for

instance, I don't know rut what there are aot in the £ield

ALDERSCON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S W., WASHINGTON, O.C. 20024 (202) 554-2345



-

10
n
12
13
4
15
18
17
18

19

21

24

- 243

what are thought to be single failure proocf systems which
may be manifold, like commcn hvdraulic headers, which

themselves are subject to failur

o

MR, STOLZ:s That is the example ycu stated.

<
W
.

105}
tw
(85 ]

RSCLEs Eight.

L8]

=
o
.
O
-~
v

ENT: I guess I want to be surer than

(=
L]

that when you are addressing the ACES letter of August
in fact, you have cascading failures in mind.

¥MR. STOLZ: &Ke would include cascading failures,
or failures that occurred concurrently.

¥R . OXR

m

h

trying toc get at is, you could have a cascading failure
which did not involve a systems interaction, but which
nevertheless was a3 cascading failure, and I would possibly
identify one of those as the example of the failure of a
safety relisf valve to close.

Let's say it stays open in a BWR, and if this led

to l1a

n

ge oscillations in the piping running down to the

suppreszion pool large enough that you failed cne or mcre of

those lines, and this then led to a high pressure in the dry

well, that is not the sort of thing you would look for in
what you were describing earlier with regard to the Diablo
Canyon review.

I don't think it would

]
-
(8]
.
-
= |
(o]
or
O
b |
'-J
<
o
g
0
i
o
9]
o
..‘
(g

m
®
<
Y
3
(ad
-~
w
= |
(2%

is a PWR, but because it is a different kind of
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yet it is in essence a cascading failure, and the failures
are not independent. It will only occur if you have the
tight rescnance conditions or whatever it is that it would
take, but as I say, I cannot tell that you are factoring
that kind of failure mode into any of the kinds of looks
that you were talking about, and so this is what I woulil
like to explores when we talk abocut cascading failures.

MR. STOLZ: Yes.

MR. CKRENT: Is there a hole in what you currently
have in the formulation stage so that you need to see what
this missing category -- and I think the one I just cited
would possibly fit into the status of falling between a
crack?

MR. STOLZ: You were really alsc concerned that
these were examples of things that were not cecnsidered in
the design.

¥R. EBERSOLE:s And that they might not fit int
these systeas interaction definition,

MR, STOLZ: V¥Maybe it is a bum excuse, but this is
a good example cf something that shculd have been considered
in the design. The turbine trip, it occurs as an
anticipated transient. We know the relief valves 1lift. I
guess in some of the older plants, the tailpipes from the
relief valve discharge were nen-seismic.

e« EBERSOLE: It is not a seismic guestion.

ALDERSON REPORTING COMPANY, INC.
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MR, STOLZ: Okay, and it would seem that as part
of the cpening of the valve, and assuming cne single
failure, not the assumption made by GE, it 1is not
independente, we agree on ti.at. As a result of cne single
failure, you could assume that the ra2lief valve hung open,
and then you were forced into an analysis of what the
consequences of that were on the tailpipe, and if your
answver came cut that it was excessive, and ycu cculd break
it, then you had a problem.

If the ansver came out it was okay, then you did
not have a problem. It seems tc me that that type of issue
is really framed within what we normally should be doing
now. Obviously, this particular example is part of the Mark
I effort, and my understanding is, this happened to be well
in hand according to the staff, but I think the point you
are raising is, this type of thing, wculd this bte picked up
as part of our systems interaction review?

I think we might niss it because -- as a category,
we micht miss this problem because this would be one we
thought would have teen picked up as part of our normal
safety revisw on safety systens.

¥R

(L)}
t
m

RSOLE: The thrust of the guestion was put
in an ACPS letter some menths back, where we, in the serse
of the Atlas concept of haniling things, we lcoked at not

the details of whether this might happen or not, which are

ALDERSON REPORTING COMPANY. INC.
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pretty much argumentative, but rather, what wewld cccur if

it 2id happen, if we breached cor byrassed the suppression

L3
w

pool in the course of running thrcugh a single valve
discharge, and GE flat refused to analyze that case, which
leads you to be suspicious that maybe they analyzed it and
put the answer in the docor scme place.

MR. STOLZ: I think I read that letter. Their
argqument was based ¢on the tailpipe condition Deing
independent of the relief valve when in fact it isn't.

¥R. E

I
0l

ERSCLEs They wanted to declare

incredibility of the failure mode which is postulated. That

is always a sticky business when cne invokes it.

MR. STOLZ: The dilemma I have in helping out on
this is where we are talking about safety systems that we
normally review as part of a normal staff review.e If we
hypothesize failures in those safety systems that directly
lead to a violation of the safety function, if ve include
that in systems interaction, then there is no limit to the
definition of systems interaction.

¥R. BOSNAK: Bob ZBosnak of the staff, Mechanical

Engineering Branch. In the particular case that you are

talking about, where you are talking about the discharge

r

a that and

0
4]

line to the safety relief valve, if you by

O

th

bypass the suppression poocl, ycu would in fact go through

O

-

the cascading events that vyou postulate in the letter.
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We have gone further than we normally do on that

2

line. It is not reguired to be looked for from the point of

view of fatigue, but we are looking at it from the point of
view of faticue, so I guess to answer some of your guestions
from our normal -- from our normal review, we are catching
onto these things, but it is not a systemmatic cascading
event type ¢f thing.

MR. EBERSOLE: Sc the general thrust, we don‘'t

have an answer for that?

3

MR. BOSNAK: [ha

o

is right, but in *his case, if

L

you Jjust arbitrarily postulated a failure in that line, you
would lead exactly to the Xind of train of events that you
are talking alkbout.

MR.

m

BERSOLE: It might not be the line. It might
be the shell of the suppression chamber. It was decided not
to run the tests, the low pressure blowdown any further.

¥R, S0SNAKs Eut this one particular event was
looked at, and it was determined that the system was not in
resonance. So, for that particular mode, you did not have
to worry about it.

g

‘.

™

BERSOL

(83]
w

o
ot
=
[
n

Bt  ir case, the physical

:
evidence of being in resonance was in fact the =--

MR2. BOSNAX: But ==

23
.

(43
m

ERSOLE: Have you maybe byrassed the need to

go into all this by exanmining what you refused to examine,
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ce?

[

wvhich was a consegquence of just a sharp break of this

L o ]

You might find it would not matter much anyway, and that
would be a more comfortable answer than trying to prove that
it could not happen.

MR. EOSNAK: If it did hagpen, and if it bypassed
the pressure suppression path of the normal flow, it would
be a problea, and containment system people have locked at
this.

MR. EEERSOLE: What did they come up with?

MR. BOUSNAK: Very small amounts cf bypass would be

eno'igh to overpressure the containment.

L
s}
(O]

BERSCOLE: Okay, sufficient is valid.

MR. BOSNAKX: That is correct.

1

MR. E

ti

PRSOLE: That is why GE did not handle that.

MR

N

e« STCLZ: The argument -=- staff agrees that

breaking a line would result in rreatly exceesding the

pressure of the containment.

1

A0

MR. EBERSCOLZ: That 2xplains the nature 9of the GE

5 ]
'
t

response. They would rather not talk about it. Like an

o

unmitigated ATWS.

MR, STOLZs Staff 1s convinced, I understand, that

the analysis of the line as repaired under the MARK I
program is satisfactory. Under the long-tera ¥APK I, these

102ds that will be induced by the event you cited will be

within code allowables.
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poor engineering to
the veid space, and
of thing.
allow

to

¥R. STCLZ

me that an apprcacn
possibilities and
be the approach
conceiving and

system.

then he will savy,

or in ccnseguence of it,

regardless, what

something else, and

coincident failure;

oy
o

related, and
painstaking effort,

detail sense.

He will inventory

It is a draftsman’s

that travarse.

:

the conseguences

that the

He will first assume the classical

Uell'

happens i

249

the wheole business is

of pirpe traverse

just not be allowed, that sort

mistake or engineer's mistake

De you follow me?

I understand. The next example --

$ Excuse ne. ¥r. Ray has a gquestion.

may shcot from it seems to

tc a method of investigation of the

of cascade failures would
is

system planner uses when he

testing the adeguacy ¢f a transmission

failure, and

vhat happens if as a result c¢f this,

or in association with it,

lad

something else, and he will pick

then the failure of a generator, then a
they may te related, they may not be
then inventory his system, and it is a

and it is an exhaustive analysis in the

his system, and thereby make up

a list of conditions that he caznnot tolerate, and then he
will proceel to find solutions to it. It may be tc add
another lin=. Tt may re to reccnfigure the lines he is
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progosing to> use, and so on. It seems toc me that this is
the kind of apprcach that you are gecing to have to use in
the electromechanical or straight mechanical, mechanical, cr
civil mechanical in the analysis that would e necessary to
bring out the conditions ¢f cascading that might result, and

whizch it cannot tolerate.

.

.

R. F

ERSOLE: (Inaudible.)

m

MR, RAY: He will take the position that if it can
happen, it will.

MR. EBERSOLE: That is the single failure criteria.
e RAY: No, he takes a failure, then he says,
now, what happens if another thing happens?

ERSOL

(82]

NR. E

o

s That is the single failure
criterion, the way we do it here.

MR. EAY: Not mitigation. Suppose he looses a 500
kv transmission line out of Peach Eottom? There is going to
be a consequence 9of that. That conseguence he knows is a
straightforward single failure analysis. He knows what the
shift is gecing to be between the transmission out of Peach
Bottom and the r2flected increase in lcads on other majer
trancsmission lines. That is a single failure criterion.

Eut he may also say -- he must alsc say in
conjunction with the loss of the line from Peach Pottem, I
sight lose a generator at tddystone Station. what are the

consequences? That is not 2 single failure criterion. EHe
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is looking into --

MR. C¥YRENT: That is not unlike what is called the
single failure criterion in nuclear, because, you Xnow, say
you rupture a pipe and then you lose a diesel.

M3. RAY: One other aspect, and maybe tlis does
fit. Scmetimes the transfer of a load from the loss cof a
major component to another system -- another transmission
line is intolerable. It may be that it will exceed the
capability of certain of these lines, and a relay systen is
set up to recognize that and would trip the line ¢ff, and he
must inventory the systam after the failurs of the major

line, the Peach Bottom 500 kv line, to see that thesa

n

conditions don't exist, and if they do exist, what the
consequences are, and maybe that £fits the concept of what
F

you call a cascading failure. It does very definitely
represent the cascading that happens on transmission lines.

Freguently an unexpected =-- an abnormal systen
configuration with failure to cover area conseguences for
reactive loads may exist on the system, ard the transmission
line will fail, and because of this ther2 is a transfer to a
remn: 2 leocation, and that remote locaticn supply is going to
cause a coincident condition of low voltage because the
reactor floss very definitely do enforce a pattern cof
voltage on the transmission system, and he has two

conditicns that result.
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The low voltage may locok like Lbecause ©f the

0

(&}

increased rsactor flows that result -- it may look like an

O
n

ircuit, so those relays operate.

overlcad due to a short

0O

This would aggravate the situation, and you wculd find other
lines that are overloaded as far as the relays are
concerned. Pretty scon, the whole system falls down.

¥R.

Q)
w

ER

9]

CLE: I want to mention scmething about
the single failure criterion that goces back scme time. In
connection with the 15-page letter which was sugporting this
sort of transmittal, I mentioned the subject of instrument
line failures there, and briefly touched ugen it in the
general letter.

In the course of loocking at that, we cf course
interfaced with the vendor, and I can't help but wond