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UNITED STATES NUCLEAR REGULATORY CCENISSICY

ADVISORY CCMMITTEE ON REACTOR SAFEGUARDS

SUBCOMMITTEE ON SAFETY PHILOCSOPHY, TECHNCLOGY
ASD CRITERIA

Room 1046
Nuclear Begulatory Comaissicn
1717 B Street, N.¥W.
washington, D.C.
Wednesday, May 6, 1581

The Subcozmittee zet at %300 a.m., pursuant to

notice, Pavid Okrent presiding.
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RREOCEERINGS
9:00 aem.

MR. OKRENT: This meeting will now come to order.
This is a meeting of the Advisory Committee on Reactor
Safeguards, Subcommittee on Safety Philosophy, Technology
and Criteria. I am David Ckrent, the Subcommittee
Chairman. Other ACRS members present at the moment are MNr.
Eberscle, Nr. Plesset, MNr. Siess, ¥r. Xerr, Nr. Ward. We
have two consultants, ¥r. Lipinski and Mr. Epler.

The purpose of this meeting is to discuss matters
relating to and methods of the development of requirements
for nev plants and methods for developing reguirerents for
nev plants.

This meeting is being conducted in accordance wvwith
provisions of the Federal Adviscry Committee Act and the
government in the Sunshine Act. Dr. Savio is the designated
federal employee for the meeting. I welcome Dr. Griesmeyer
here, a member of the staff in Washington now.

The rules for participation in today's meeting
have been announced as part of the notice of this meeting,
previously published in the Federal Register onm April 21,
1981. A transcript of the reeting is being kert and will te
made available by MNay 3, 1981.

It is requested that each speaker first identify

himself and speak with sufficient clarity and veclume sc that

ALDERSON REPORTING COMPANY. INC,
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'I'?9 can be readily heard. e have received noc written
comments or requests for time to make oral statements froa
members of the public.

Dr. Savic sent out a memorandum which shows the
propcsed agenda. Have there been any changes? Here is a
revised one. Okay. Let me note at the opening of the
executive session, if my memocry serves me, this is the third
meeting.

¥R. SAVIO: The first wvas on the 28th., This would
be the second.

MR. OKRENT: This is the third meeting cf the
Sudbcomnittee on the subject. You will recall that we are
trying to respond to a request from the Commission for
recoamendations with regard to what the Coammission should do
on the subject of regquirements for new LWR's.

At the previous meetings, we have had some general
discussion. We have focused on a couple of topics; for
example, at one meeting we had the benefit of a memorandum
prepared »y N¥crton Lebarkin, Gary Quittschreiber of our
staff, where they tried to look at a few general design
criteria to see how they 2ight de changed. This was an
effort in respcnse to our request to look at the guestion,
if you are going to change the general design criteria, how

much you go at it.

We had some discu-'sion iy closed session last tinme

ALDERSON REPORTING COMPANY. INC,
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on the question of design for sabotage, and ve had the
benefit of the participation of the pecple who prepared the
report under NRC auspices on nuclear powver plant design
concepts for sabotage protection.

We have some ideas that Nr. Epler has concerning
vays in which one should go, at least in part, from the
point of vioi of design of plants, and some of these are
fairly fundamental, philosophic ideas.

Up until now, I do not think we have received fronm
either the industry or the NRC staff any proposals for
either general or specific approaches that would address the
gquestion before us. We have had presentations by several
representatives of industry, but I do not think they really
addressed the general gquestion.

Westinghouse indicated that they are loocking at
their own product line in terms of specific design changes
that they might make. I suppose that raises another kind of
approach; namely, should the approach to this whole guestion
be in terms of a look at specific design changes coming up
and new requirements, by developing a new design and then
seeing if it looks good. And they say, ockay, this is a wvay
to go; rather than the general design criteria and so forth.

In any event, as of right now I do not feel like
if asked to, I could sit down and write a reccommendation for

dust what ths Commission should do. Yaybe scome of ycu do

ALDERSON REPORTING COMPANY, INC,
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and I would like to hear it if you do. But I do not feel
that wvay.

Nevertheless, ve said ve vere going to try tc do
sosething by this sumser which is rapidly approaching, so I
vould ask the Subcomajittee semters and consultants during
the day, betveen pauses in sentences and sco forth, to try to
think about just what ACRS sicht propose or suggest cr so
forth.

I do not expect that ve are going to say here are
the ansvers, but maybe wve can come upr and say here are
approaches vhich, if follove?, can prcvide or have a chance
to provide ansvers on a simgple timescale, whatever that is.
Anyvay, those are 2y ogpening remarks. ©Would the
Sutcosmittee members care to add, subtract cor sultiply?

MR. EBERSOLE: I weould like tc express 2y concerct
of what ve are trying to do.

MR, CKXRENT; Could you use the sicroghone?

¥E. EBEESCLE: Atcut preventing and sitigatine. I
see the newv siting pelicy is a newly-recognized
requiczement. The site being the final aspect of safety in
that it represents pitigation of what I will loecsely call at
the =cment containaent failure.

If we suspect that the containaent will fail after
an accident or it Z2oces fail, then, of ccurse, siting

evacuation is cur last ditch.

ALDERSON REPORTING COMPANY. INC,
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Stepping forvard into the containment as T see it,
ve are going to have to have msodified containment designs
vhich aaticipate core melt. So in one context, the
containment prevents the exodus from the community that wve
put the reactor in, or it should help to do so. It
mitigates the consequences of a core melt accident, I
presume. That's the vay it appears to be going.

Stepping forward from that, I see nov the reactor
design itself and some of the features here described in
Houston Power £ Light's application fur ledicated heat
removal systeams is in the preventing mode, from preventing
core melt, and thereby preventing the need for having a
containment.

At that point, I stop and life begins tc get
complex because nov I'm into the bowels of the plant and I
have a considerable degree of complexity in preventing ccre
melt., And I expect to hear from the applicants their ideas
about how this is going to be prevented with a hicher degree
of reliability than we had before. That is the way I put it
together, and I will accept any criticism.

¥R. CKRENT: Let me coffer a comment. At the
moment it is not complete clear to me where the staff is
goiag to end up on the matter of siting. It is true that
the report of the Siting Task Force suggested that they wvere

trending toward less populated sites, but the recent

ALDERSON REPORTING COMPANY. INC
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comnents made by Mr. Moeller have indicated that they are
sort of back tc where they were before they did the siting
task force study, at least with regard to population density.

As I say, I for one am not sure just vhere they
vill come out. At least in their current go-arcund. And
also, I do not know what the ACRS or others would have for
input into that.

The only other comment I want to make is in case
you have not all received a copy, ‘here is a report that
came out from EPRT recently entitled “"Review of Progosed
Improvements Including Filter/Vent of PWR Ice Containments”
prepared by S. levy, Incorgporated, which is, in my cgpinion,
an i-teresting review of the various things.

It is the first of this kind of thing EPRI has put
out, so at least to me it represents an entry by thew into
an area that is thought-provoking.

Chet?

MR. SIESS: Back to the guestion of siting. I
think we have to keep in mind there is some kind of a
distinction on the staff siting policy between -- I do not
know if I will pronounce the terms right -- de facto and de
jure. In fact, except for certain possible areas in the
Northeast U.S., the siting policy of the staff plus the
industry, I guess, has been guite remote sites by any

standards. And even mcre remote than their policy would

ALDERSON REPORTING COMPANY, INC,
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call for.

So for the last 20 or 30 plants that vere
licensed, except for a couple of exceptions up in the New
England area, you know, they were much better than the legal
requirements. So the trend has been that way.

Whether they formalize it or not, I dc not know,
but they are going to have a problem because there are
certain areas wvhere they cannot -meet th  same standards.
Arizona, Massachusetts are a little different.

Dave, to wrat extent does this address standard
designs, or do you feel that that enters into it?

MR. OKRENT: I think =-=- .

¥R. SIESS: Do we know whether the standard
designs are dead? Are they the wave of the future, or rioht
now, nobody thinks there is a future. So =-- .

MR. OKRENT: Well, ve have not had any
presentations by the industrial groups that care in at the
last meeting. We will see what ve hear today. Actually, my
own feeling is very strongly that this is the way that the
business should go, if there is business. That has a very
considerable number of advantages.

In fact, I vas wvondering if one of the approaches
w2 should seriocusly consider, assuminc ve make some
recommendations and assuming that %there is a way of deoing

this in a practical wvay, is that somehow several optimized

ALDERSON REPORTING COMPANY. INC,
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designs be prepared. I do not knov vhether this is under
irdustry auspices or DOE or NRC support or whatever. The
reason ]I say several is because I think ycu might start with
a certain set of boundary conditions, and arrive at one kind
of a design; and with another set, arrive at a different
kind of design.

So the guiding philosophy would lead ycu to che
end peint. Another one would lead yocu to another end
point. PBut that one tried to have several such designs
develcped and that these then be reviewved, and an effort be
made to see vhether out of this, let's say, requirements for
PWR's can evolve as well as some kind of agreement as to
what constitutes a standard design that the NEC would
accept. That might be an approach, as distinct from trying
to develop new general design criteria but nc. designs.

Okar. Now, what dc I mean when I say different
philosophical points of view? Well, if you think of
NUREG-0739 as an example, there have been some conments on
this to the effect that what you should have are only
primary criteria; namely, that the risk to the individual,
maybe the risk to society fall below certain values.
Somebody might try to design a plant with only those goals,
and freehand beyond that.

I do not know what design they wvould come up with,

but it would not necessarily *e the same as if someone else

ALDERSCN REPORTI".G COMPANY INC,
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vere trying to design =-- . It would alsc have to meet some
of the conditions in 0729 on containment performance, for
example. And somebody has to apply ALARA considerations.
It might be still another design.

So this is one wvay in wvhich boundary conditions
could change it. There are other ways in wvhich you could
visualize that boundaries can -- you can say, vell, do not
use a single seismic design basis for all parts of the
plant. Cptimize the seisamic design basis for different
parts cf.the plant. fhat vould give ycu possidle changes s¢
that in one case you might say you must have a dedicated
shutdovn heat removal system. I mean, that could e a
ground rule.

Cr you might have what Epler is proposing, if 1
can paraphrase it =-- .

MR, SIESS: Some of the 0739 criteria are not site
specific.

MR. CKRENTs: That is right.

MR. SIESS: That would e difficult, if you have
to put that -- ,

MR. CXRENTs: I agree. ¥y point is, though, that
if you could get some designs developed, lecause -- and
another cne might be lcok, we have a range of proposals for
how you might llptov; resistance to sabotage. Eut we do not

have a specific design or designs of plants with that in

ALDERSON REPCRTING COMPANY. INC,
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mind.

If people came in with tvo or three integrated
proposals, let's say, from that point of view there is no
single perfect answver in that regard. One might, ocut of
this, develop nev bases by which you arrive at a decision,
and thereby perhaps develop what you =zight call design
ctequirements of the future, and also, standard aprroaches.

So to ansver your question, in brief after giving
the long answver, I would be inclined myself to push the
standard plant idea. Bill?

MR. KERR: The idea of a standard plant I think is
appealing tec us, to the people who review it 2nd to the
people vho design it. But it seems to me, if it is to work
it must have a good deal of flexibility.

Suppose, for example, one began to try ¢+ design a
standard plant today. I de not know how long that design
vould take, but I wculd guess three or four years. And one
vould have to get licensing approval; that would take
ancther two or three years. And then one would have to
build it, which even if wve were coptimistic would take
another seven to eight years. I would be surprised if
changes in requirements did not occur over that period.

So what, then, is the standard plant? Ts it what
finally evolves out of this prccess of design, constructicn

and changes in the licensing philosophy? It is hard for me

ALDERSON REPORTING COMPANY. INC,
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to see how one talks about a standard plant when one is
talking abcut billion dollar progperties which take 15 years
to design and bduild. I do not mean it is impossible; I anm
just not sure that I knov what it means, and I think if wve
go that route ve need to build in quite a lot of flexibility
to make certain we are not inhidbiting the very thing that ve
vant to increase.

MR. EBERSOLE: I think it is literally asinine
(inaudible) telescope these processes to evolve and approve,
evolve and approve, as ve go along, rather than wcrk for
four years and turn your product in and then have it
altered, and then wvork another fcur and turn it ir and have
it altered. That is enormously costly, and I think the
incentive to industry would just be a collapse of this
12-year interval down to something reasonable, which seenms
to me like five to eight at least.

And one way I can see of doing that is dcing
something that has beeu pretty much condemned. It is used
in England, anyway, but not here, It is a telescoping of a
process; it is ,roaressive agreement on features that are
critical to safety as you move along, and the plant evclves.

Now, the criticism of that is you become embroiled
in the evolution of the process.

¥R, XERR; I think you are probably saying it

batter than I said it. That one has to build in some

ALDERSON REPORTING COMPANY. INC.
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flexibility, and the pcssibility of evolution for various
reasons. And that if one standardizes too soon, one may
remove what it is you are talking abcut.

MR. EBERSOLE: Another thing I think is
conservatism on the part of the applicants should buy then
precisely this: a reduction in licensing time and licensing
perturbations of all sorts. Conservatism should te a
carrot; it is not a ftoo.qalo. but they should get something
for doing it. And I think production outages and lost
generaticn in the beginning are the main ones, collapsing
time. Time is of the essence.

I think our unit price, when we talk about cost to
add a safety feature, is probably days of operation instead
of dollars. Because people do not know how valuable these
days are of lost generation. it is tremendous. If you cost
a safety feature in terms of days of lost gereration, you
can deal in millions instead of billions.

I think it is a better perspective when wve talk
about conservatism to stay off the dollar value and talk
about generation value in the context of lost days.

MR. OXKRENT: Well, maybe wve had better get .o the
agenda, since ve have gotten a little late, but we have tinme
at the end of the agenda, gquite a bit, and I dc urge you to
try tc develo? some specific proposals if at all possible as

ve go along, so that wve have something real to consider at

ALDERSON REPORTING COMPANY INC,
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that tinme.

All right. The first item on the agenda, then, is
discussion with the NRC staff. We have Cr. Murley and ¥r.
Bernero here, who is gcing to lead off.

¥R. MURLFEY: Than: you, Nr. Chairman. We probably
do not have the details that you might be looking for today,
bu%. we have done some thinking about wvhere we should be
heading, and some of the steps that we need to take to get
there and what the licensing =-- I call it a licensing
framevork -- for the next generation of nuclear plants, wvhat
it might look like once we are there.

¥R. XERR: What do you mean by the next generation?

MR. MURLEY: I should say we do not have a staff
dedicated to this type of planning. I hope to try to f.ee
up some people on my staff, the Division of Safety
fechnology, to do some of this. More of it, I should say.

Several of the topics that vere discussed in your
session just now I will touch on. I did not bring a number
of experts vwith me, so if Bod and I cannot handle it ve may
have to defer some detailed technical guestions.

So the approach I would like to talk adbout is
first of all, the timing. The first item there is
projections of the next plant orders; then second, what the
steps ve need to take and are taking to develop this

licensing framewvork are; and then the bulk of the

ALDERSON REPORTING COMPANY, INC,
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discussions vwill be on the elements of the licensing
framevork.

I might add that there are two I have added since
this vas put togethe that should be on there; that is, the
think pecple and then what I call institutional changes.

Okay, the first real question is what are we
aiming for. There has been a study by DCE, I am told, I
have not seen it, but it is generally consistent, again I anm
told, with the projections by the electrical industry. I
have taker some figures from the Electrical World Yagazine,
September 1980. Today, we have about 600,000 megavatts peak
capacity. That represents a 327 margin nationwvide.

0Of ccurse, that is not uniform around the
country. They are projecting somevhere around &% annual
growth and peak demand over the next four years. In the
pipeline, though, are about 22,000 megawatts per year
average between 1981 and 85, coming online. That is bcth
coal and nuclear. It is about half and half.

I think since they put their projecticn tcgether,
the nuclear online schedules have slipped, but that wvill
probably -- the average will probably stay the same betveen
81 and 8€, with thea bdunching up in the 83, 84, 85 time
pericd.

The result is in 1986, Electric World projects a

margin in the zeak capacity of still some 27%. They note

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



10

1"

13

14

15

16

17

18

19

21

B

24

25

17

the probleas facino the electrical industry today. I think
they are vell known; high interest rates, long-range
inflation, the financial decline of the utilities, the slack
in the grovth rate of demand. It has been much less than
4%, as you know, in the last few years. Unclear
adainistration nuclear policies and I would add to that I
think what they mean is long-term stable a2dministration
policies, something that can be counted on for not just one
administration but several. And, of course, unstable
regulatory climate.

The results of this is that they project no
nuclear plant orders before 1985 or 1986. This, I am told,
is consistent with DCE's review where they actually pclled
most of the utilities in the industry. So that is the
timeframe we are iming for to have something in place for
the next generation of plants that are ordered in 1985 or 8§.

So, Dr. Xerr, that is what I meant. It is the
generation that is going to be ordered in that timefranme.

MR. PLESSET: You looked at what the industry has
been tal!ing abdout. I ams curious, has the industry ever
talked about the fact that they have the wrong kind of
insurance? That what they need is insurance for their own
property damage. They have insurance for damage to cthers
perceived to be very ample, bdut they have nothing tc take

care of a financial disaster like Metropolitan Edison had.

ALDERSON REPORTING COMPANY INC,
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They could easily do this. Have they ever raised this
question, as far as you know?

MR. MURLEY: Not with us, but ay understanding is
they have formed an insurance pool. It is centered, I
guess, in the Bahamas for some legal reasons, and that
utilities are contrilLuting to this. And there vas some talk
early on that they would give INPOC a role in accrediting
utilities to use this jpool. I dc not knov whether they have
done that, but if they did, that wvculd give INPO tremendous
clout.

MR. FLESSET: It is a little bdit awkvard thing to
try to implement. I mean, if you pay premiums, you should
get insurance regardless of hov incompetent you are.

MR. KERR: There is a somevhat similar activity
right nov with insurance inspectors who visit an
installation and they insist you make changes.

¥R, PLESSET: If that is true =-- .,

¥R. XERR: It is not an accreditation kind of
thing, bat it is an inspection kind of thing, which =-- .

MR. PLESSET: Yes, in this case it vould ke a very
tough decision to take it avay from scmebody.

¥R. KERR: One might not take it away, but cne
pight insist on changes.

¥R. PLESSETs VYes.

BR. NURLEY: I think that is a useful idea. That

ALDERSON REPORTING COMPANY. INC.
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really falls under what I call institutional changes that I
think are needed as ve move con.

¥B. EBERSOLEs A guestion, Tc what extent could
you maybe deteraine the effects of improvements in practices
such as stabilization, rather than leave these horrible
doubts that they will not satisfy the regulatory
requirements, that they will still be an extragclation of
the same regulations they have today? That is very
depressing to anybody who is going to build a plant.

If one could clean up that aspect of the whole
problem a great deal, perhaps t%e picture would change. I
am old product of TVA, you know, and I remember in 1934,
althcugh I was with them until 1939, they wvent and built to
capacity in a region where there was no load. &®hy the hell
are you building capacity where there is no load? The
ansver was, if I build sufficient capacity at sufficiently
low cost, the load will come. It will ccme preferentially
and it did. As a matter of fact, it ran outside of cagacity.

MR. NURLEY: Yes.

MR, EBERSOLE: So you can invert this process of
extrapolation if you work at it to a greater or less
degree. I think, I am not sure, but maybe some degree of
that philosophy is operative today.

¥R. MURLEY: I would only peint out, Jesse, of

course it is a much different political climate tcday. Cne
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can loock »+ Philadelphia flectric, who is being sved -- I do
not know if that is the right word, but they are certainly
being challenged on Limerick solely for the need for power
guestion.

The arguments that are being made is that they
have excess capacity and will have excess capacity far into
the future, and *hat therefcre, the Limerick units are not
needed. And the Public Utility Commission of Pennsylvania,
as I understand it, is having hearings on this very matter.
So it is a lot zore difficult these days.

I would only point out, as I am sure you know, it
is a lot more difficult to build excess capacity in
anticipation of need.

¥R. EBERSCLE: Yes.

MR. MURLEY: So with that, and that sets the
timeframe, I hope to be able to show ycu at the end that ve
are moving in a direction that I hcpe will lead to a stable
regulatory climate. I am nct sure, but some of the things
-- the steps ve go through and the elements will, if we can
put them in place in the next five or six years, deternmine
vhether we have such a thing.

Okay, moving on t> the second item then, which is
the steps in developing the licensing ‘amework, I see
really three steps and we are right in the middle of the

first one.
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That is, we have to complete the rulemakings that
have arisen out of Three Mile Island. The emergency
planning rule is one, as you know, that was put into place
just to upgrade the planning for the operatini plants. We
have an operating -- an Ol rule so-called NUREG-0737 rule,
vhich incorporates a lot of the action plan that is, I
guess, going out for comment now.

We have also planned a near-term CP rule which is
to deal with just those half dczen or so plants which were
caught in the pipeline at the time of Three Mile Island, and
that represents an upgrade in requirements. But again, it
vas more -- I would not regard those as long-~term types of
requirement. They are interim, not the final answver.

We also have the interis hydrogen rule that was
sent out again for comment, I believe. The siting rule is
planned, being worked cn. I wil® talk a little kit mcre
about that later.

I expect there will be an ATYS rule. I dc not
know the form it will take, but the staff certainly 1is
stronagly proposing that ther= be such an ATWS rule, and then
perhaps the two most important are the minimum engineered
safety features rule and the graded core cooling rule. 2And
Bob Bernero will talk a little bit aboait thos? at the end, I
believe, and what we are doing by way of studies in surport

of those tvo rules, and among those studies are a number of
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isproved safety features.

Now, these rulemakings will take us throug 1984;
at least 1983 and my guess is 1984 before they are all
done. We will have to have a period, then, when wve digest
these rules. I note that we will have to develop regulatory
guides and branch technical positions, that type of thing.
It may be fruitful at that time to lcok at overhauling all
of our safety regulations.

I say that with scme trepidation because it would
be quite a legal undertaking, but there are some regulations
that go back, as you know, many years. I think there are
some like the Appendix K to Part 50. which are generally
acknovledged to be conservative, very conservative, and in
fact, inhibiting to the staff. They take a tremendcus
amount of staff time to showv compliance with regulations and
the staff even agrees that it is frequently non-productive
time. Nevertheless, those are law, regulations; they have
the effect of law.

I am not proposing this overhauling, but it is
something we may want to think about and it is something the
committee may want to consider, when we have these
rulemakings behind us.

And finally, then, is a document which gcverns the
staff review of plans. We are, right today, updating the

standard review plan and we hope to maintain that as a
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current control document.

By doing that, then the applicant can go to one
location and find out what the staff regards as the current
requirements. We hope to have a measure of control there,
so if it is not in the standard review plan, the staff
cannot just willy-nilly inpose requirements.

So with these steps then, one can see how we aight
get to a licensing framework in, as I said, five years or
so. If there are no guestions on that, then I vill move
into -- .

MR. OKRENT: Excuse me. I would not exgect myself
to have reguirements for new LWE's developed in five years,
if I pursued the approach you have just outlined because it
is taking you at least four years to finish the most
important of the rulemakings you mentioned.

You indicate” it takes some time to digest this.
You are suggesting that after the rulemakings are done that
one would develop these requirements. I do not think the
rulemakings, in fact, address all of the topics that are
relevant to the gquestion of nev requirements for LWR's by
any means.

Sc¢ I myself am not sort of attuned tc the schedule
you have given and prepared to say yes, following that ve
vill have the requirements. That is the first point.

T™e second pcint is if, in fact, the industry, the
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utilities, wish to order new plants in 1985, scmebcdy needs
to knov a couple of years earlier, I think, what the
requirements are likely to be, or how to at least apprcach
the general design because when you order you do not just
say I want five pounds of cranges, or something like that.
Where an orange is sort of well-defined. They come in
differen* sizes; sometimes they are a little greener or
vhatever. You kiodw, an orange is still an orange.

So at least at the moment, I am left unclear as to
the path you are proposing and whether it would get us to an
end point in time.

¥R. EBERSOLE: I cannot help but say if we vere in
a military type discussion and we wvere talking in 2 ailitary
context, you would be talking about us having tc use horses
and our Navy having tc use sailing ships to get from here to
there. Those methods are too drawn cut, tco leng. I cannct
understand five years. I believe in moving conservatively.
I cannot see this dead time, this apparent relaxation.

MR. MURLEY: I guess I could agree with ycu. I do
not like it to take this long, either.

MR. EBERSOLE: The cost ¢f that I think cught tc
be dragged out and displayed.

MR. MURLEY: There are tvoc guestions here. Dave
raised the guestion, even following this path that ve are

on, are we even going to make it in 1985 cr 86, and I cannct
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guarantee it. If there are substantive guestions that are
not being addressed by any of these rulemaking activities,
and if that then leaves open substantive safety questiocns at
the end of the period, then we probabdly will not make it.

We may have to think about further rulemakings.

I do not know if you have something in mind, Dbut
that is how we get requirements into our regulations.

MR. EBERSOLE: Are there institutional changes
that can do something about this?

MR. MURLEY: Yes. Legislation.

MR. EBERSOLE: Right.

MR. MURLEY: But I kind of have to deal with the
vorld as we face it today, and this is howvw wve 40 business.
And all I can say is that this is the path ve are on. It is
avkward. I guess I am not gquite as pessimistic as Dave is
that we will not have a framevork that is relatively stable
by the end of 1985 and 86. That is about all I can say.

In my judgment, the most important rules in terms
of plant design that are really going to have impact on the
plant design are the minimum engineered safety features and
the degraded ccre cooling rule. Those guestions just have
to be settled, in my judgment, before any vendor would offer
a plant design or any utility would buy cne. So we just
siaply have to get those guestions settled.

And ve are on a path, as I said, that is ainming at
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optimistically having a rule in 1983. ¥y Jjudgment is it
will be a year later uatil we have one unless there is some
puvlicy change in the interis.

HR. OKRENT: GWe will come Dback tc it.

ER. ¥XUBLEY: Ckay, let's msove on then tc ites 3,
which is wvhat aight the elements of this future liceansing
framevork include. I intended to go through these »ore or
less in a general vay and pot get into details, prisarily
because I do not know a lot of the details.

The siting policy -- it by lawv will Pe a siting
rule wvhich says that the site sust be independent -- siting
poiicy sust e independent of specific design features.
This, as you know, has caused guite a bit of ceasternation
asongst our foreign friends, prisarcily Secause they do not
have the luxury that wve do. I, guite franskly, see it 2s a
positive thing.

That is, if ve vere to develcop this siting policy,
then it would 2¢ longer reguire a radiclecgical calculatiocn
to go with it. And that, then, could perhaps encourage
states to establish site banks with some knovledge that any
plant that would de put there would be acceptable. And, of
course, there 2re othe; regulaticns and we would have 0
reqgquize that =zuch a plant met this sinisus reguirement.

I was talking witk Harcld Dentcn about this

general policy yesterday and, of cocurse, he goes Dback such
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longer than I do in this arena. And he said yes, ve have
talked for sometime about site certification, and in fact,
have encouraged states and utilities to do this. It has
alvays run into the snag of how long is a site certificaticn
valid. And I simply cannot ansver that; no one can ansver
that.

If we had a regulation which established siting
policy independent of design features, then clearly there
vould be some hope that the validity of a site certification
might range into, say, a decade or two, which it has to if
this site bank concept is going to be of any value.

Next, I will move on to the safety design
guidelines. These are activities that are underwvay now

primarily in the context of the degraded core cooling and

the minimum ergineered safety features rulemaking.

MR. CKRENT: If I could come back to the siting
policy.

¥R. MURLEY: Yes.

MR. GKRENT: Question -- .

MR. KERR: Yay I ask you a question to try and
calibrate? Do you understand what is meant by a site that

is independent of the design? This is not meant tc be a
critical question; I just wonder if you understand it, the
statement.

MR. OKRENT: I will try to put an interpretation
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on it whi_h may not be what the staff is saying. I assunme
that wvhat they are saying is there will be some threshold
level for acceptance of sites, and that you fall below the
limit on population. 1In other words, we do not exceed some
limit on populatio density; then the site is accerptable.

And then you know, there are certain other things also which
are somevhat -- .,

MR. BERNERO: Dr. Okrent, may I volunteer an
ansver to that?

MR. OKRENT: I would appreciate it, go ahead.

¥R. BERNERO: 1If you recall, in the present siting
regulation, Part 100, there is radioclogical dose calculation
at the site exclusion radius boundary and at the low
population zone boundary, and there was a very ritual
treaﬁnent of the spray effectiveness in a BWR and filters
and things like that, containment leakage.

There is, at least in those respects, a very, very
specific linkage between design and site, but it is of
second order of importance because a spray is a spray. It
becomes almost theological to debate spray effectiveness
down to the last gnat's eyelash.

What the staff is doing with the siting policy is
describing to the best of their ability the accident-risk
characteristics of a state cf the art light water reactor,

without getting to the ni~aty of whether it is a one-tenth
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volume percent per day containment leakage or .15 volume
percent per day leakage. Using generalized accident r’sk
characteristics, then, looking at onlv site characteristic
variations to determine accepta:ility or unacceptability
with the expectation that one would then say that a state cf
the art, modern state of the art light water reactor of any
licensable design would be acceptable on thzt site. And
there is no need to do these ritual calculations that fine
tune the containment features of the design.

MR. CKRENT: Now I will tell you again what my
interpretation is, and I thin« it is complementary to what
ve have heard. Out of some such process they will arrive at
upper limits on population; for example, in some way and
some cize perhaps for exclusion radius and so fortﬁ. And
presumably then, if a site meets these chatacteristics in
the gpopulation density area, it wculd be considered
accegtable.

What is not completely clear to me at the moment
is assuming that they have tut certain limits con populatiocn
because of the situation in the Northeast that was alluded
to earlier, vhether a utility in Arizcna could say well, ve
have a site that falls within these limits that you
prescribed for the Northeast. We also have a site a facter
of 10 less, but this site meets these limits., We would like

to put it in the site bank.
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I do not know how they tended to approach that
kind of a gquestion, when someone in the Southwest proposes a
site wvhich is about as good as and easy to find as the
Northeast. Should that also be okay? If so, why. If not,
vhy not? I do not think this is the right sulbcommittee in
vhich to address it, but it is not an unimportant or
uncomplicated gquestion.

The other thing that bothers me somewhat mcre
about wvhat we just heard, or what we heard from Mr. Bernero,
is to try to envisage acceptable siting characteristics in
terms of the current LWR. But we have also heard we do not
think anybody is even going to start buying new LWR's for
five years, which means construction would not begin for
eight years. And presumably, those reactors may not be like
the current LWR's.

And so, there is a little bit of =-- oh, what is
the word -- misorientation or whatever. Unless those plants
are the same as these, wvhatever one is evaluating today may
not bte quite the proper basis. That is the only way I can
put it.

MR, BERNERO: I would no: want to take away the
Subcommittee's opportunity to <hide us for slowv action, but
if we tried to couple the siting policy to an impreocved ILWR
design, we woull have to wait until we could define the

accident risk characteristics of that design.
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What the staff did was choose a state of the art
design with the understanding and expectatirn that any
changes in fundamental design characteristics would be
improvements, not reductions in safety. So that it wvould
increase the margin and would theredby enhance the defense
indepth aspect of this uncoupling of design from siting.

¥R. KERR: NMr. Chairman, stop me if ve are goinrng
too far afield in this direction. 1Is it anticipated that
the siting policy will provide an adequate safety margin so
that one could indeed place today's plant on the site to be
selected?

MR. MURLEY: Yes.

MR. KERR: So_that the incentive for improvements
i~ safety or decreases in risk come from some other quarter,
if there are to be any or, indeed, perhaps one inaugurates a
siting policy such that further improvements in safety are
un:called for.

MR. BERNEROC: Just as in the design, cne can
obtain an ultimate level of safety by prevention of core
melt accident. But rather than put all the eggs in one
basket, a conscious philoscphy is chosen to have a great
deal of reliance on prevention and also a great reliance on
containment or mitigation. And similarly, one can lock at
design and siting in that aspect, and that seems to be the

heart of this divorce of design and siting.
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ME. SIESS: I would like to proint out that in the
0739, all of the criteria, proposed criteria, are
site-related except the hazard state problems, and this to
me is the same sort of thing you are talking about in the
siting policy. I do not find it strange.

MR. XERR: I do not find it strange, either. I do
not understand it, but until I understand it, I will not
find it strane.

MR. SIESS: I think I understand it and I do not
€ind it strange.

¥R. EBERSOLE: What is the philosophy as regards
to number of units and megavatt capacity?

ME. BERNERO: This is frequently considered.

There is no clear philosophy there to ay understanding. The
problem of synergism, dces an accident 2t one have a
realisti~ potential for promoting an accident at another, is
the most difficvit aspect of that.

I think in the briefing you had -- ve do no have a
final rule, wve are still in the throes. There is a body of
thought that allows both a treatment of megavattage in a
plant; that is the plant size provides for sore change in
site requirements, and that the number of units would re
considered as vell.

¥R. EBERSCLE: Surely there would be some

consideration in design to the synergism problens, and that
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would e an improvement, like leave some flexibility 1in <tne
number of units or total megavatts for a given site. If wve
can improve them, then we can put more.

I presume they are going to be atmospheric
dispersion plants, anyvay. So the rivers do not get to be
too important.

MR, BERNERO: Perhaps.

MR. MURLEY: Okay, anything further?

(No response.)

With regard to safety design quidelides. this is
to give you a flavor of the kinds of improvements in design
that are being looked at. Perhaps Bob can talk about tnose
at the completion of my talk.

But they include improved containment, as Jesse
Ebersole mentioned in the executive session; larger volume,

greater pressure capability and so forth.
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There are features for molten fuel retention and
missile shields. They will also be considering diverse
decay heat removal systems. Some may or may not be far out
ideas of a PWKk system depressurization, primary systen
depressurization and BWR containment spray.

We alreadv have plans for more instrumentaticn as
outlined in Reg Guide 1.97, and this generally comes fron
the Action Plan. So one might say that the requirements are
on the books already for more instrumentation.

Better control rooms: that is an improvement, I
think, that is already being worked on. It will take a
vhile to develcp better standards, I think, but action is
under way on that.

More automation --

MR. KERR: Exc .se me. When you say better ccntrol
rooms, my impression is here nov exists a rather large
spectrum of control r ms, ccntrol systems. Is it better
than anything that now exists, or is it conceivable that
some of the proposed designs may be closed, or is that still
an open question?

MR, MURLEY: I really cannot answer that. I can
give you my views, though.

I went to the Black Fox simulator while it was
still in the final stages of building a* finger here in

Silver Spring. My impression is that that is pretty close
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to vhat is needed for future control roor designs. It is
compact. There is a lot of information on it. It makes
quite substantial use of visual displays, CRT displays and
Sc on.

HMR. KERR: Thank you.

¥R. EBERSOLE: Cculd you ccmment on the matter of
the three kinds of containrents that we have and their
future, the dry or the suppressed, or which ve have two
types?

MR. MURLEY: Yes.

MR. EBERSOLE: How do you see these as lbeing
admitted or excluded?

MR. MURLEY: I think -- I do not see that the gpath
ve are on will lead to excluding those three tygpes of
containments.

MR. EBERSOLE: Not even the ice condenser?

MR, MURLEY: No. I do not want that to be a final
statement, but I do not -- we are not on that path of
excluding any types of containments of the three major types
ve have nowv.

MR. EBERSOLE:s I was initially struck by the
conservatisms in the German water zurpression systeszs that
they have. They are very intent on not bypassing the
suppression process.

4%, SIESS:s Tom, that is a strange-lcoking list.
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MR. MURLEY: Yes, I agree.

MR. SIESS: The first item, I could characterize
it in terms of a safety guideline; that is, for containment
-- no matter what happens, the containment holds. Nothing
gets cut of containment. That is the direction I can see
there. That is a criterior, if you wish. PBut I cinnot
ciLassify those other things as to what the safety goal is.

MR. KERR: Excuse me. Which is the first one?

MR. SIESS: Imprcved containment. I mean, the
ideal containment would be one such that no mattur what
hapgens to the plant, activity dces not get out to the
public. But the others, you know, sort of fall in the
miscellaneous categories.

You could have a goal that says no matter what
happens, the core does not melt. In other words, you have
diverse, redundant, et cetera, et cetera, cooling systems to
cool the core. And I cannot classify those more
instrumentation.

MR. MURLEY: Okav. I get your point.

MR, SIESS: By god, yes, we always get more
instrumentation, but I am nct sure how that contributes to
safety.

¥R. MURLEY: Let me talk about the first four
bullets, improved containment and so forth. They come from

a list of some ten items which Sandia will be lcoking at.

ALDERSON REPORTING COMPANY . INC.

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




10

1

12

13

14

15

18

17

18

19

21

24

25

37

Sandia is doing the study for Research as a backup for the
degraded core cooling and sinimum engineered safety features
rulemaking.

I kind of would like to defer the details of that
to Bok, but in a nutshell they are going to be loocking at a
number of plants, a nusber of accident sequences in those
plants, and then they will selectively see what improvement
-=- reduction in risk these features in the first four
bullets can lead to, so that is how they got on the list,

The cother items are a little more speculative.

MR. XERP:; Excuse me. Yaybe this is not the time
to interject a guestion, but to talk about a reduction in
risk either says you are going toward zero, or you have a
goal, cr at leest --

MR. MURLEY: Well, the first step is to f£ind out:
what, if any, risk reducticn these features give. We dc not
have a gecal. We =--

MR. XERR: Improved containeent. Implicit ir that
statement is that there is soze risk reduction, I assunme,

MR. MURLEY: Yes.

¥R. KEER: Is there some informal gcal that says
ve wvant to try to use inproved containment to reduce risk Dby
a factor of 10 or 207

¥R. MURLEY: VNo.

MR, XERR: You just want it. Sc what ycu wvant is
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a formula that says if we spend X hours or dollars cr
something, we will get this much risk reduction.

MR. BERNERO: Yes, a sensitivity study. How
sensitive is risk reduction to increased volume of
containment or to increased pressure. Recently we had that
very issue before us in one of the licensing cases. What is
it really worth to jack up the design pressure of a Mark-III
containment or an ice condenser containment from 20 gsi to
40 psi? What is it really worth in risk reduction? It is a
sensitivity study really.

MR. XZRR: At some point then you will also be
able to do a sensitivity study which says is it better to
use a reliable decay heat removal system than to improve
containment?

MR. EBERSOLE: Let me ask. I had ordered them
this way. You have BRNR containment spray, and then below
that all of those steps you are taking are attempts to
eliminate the need for containment.

MR. MURLEY: Yes.

MR. BERNERO: There is a list being xeroxed that
will be distrituted, and I had intended to go through these
features in a slightly different context, and I think it
would de helpful to 40 it that wvay.

MR, MURLEYs OCkay, Chet. This list is not meant

to be inclusive, and I have kind of mixed up, ycu are right,
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some apples and oranges and scme other things. It wvas
nevertheless my attempt at listing illustrations of features
that wve are looking at, some of which are right today under
vay, as I said, instrumentation and control rooms.

The improved siutdown systems, that is, the
so-called ATWS fixes, ve have a proposal before the
Commission to develop a rule, and ve, the staff, feel that
there should be some improvement, and my own assumption is
that there will be.

Two more speculative ones are the more
automation. Farold Denton calls it a "more for giving”
system. I do not know gquite where that is geing to lead. I
know there has been a lot of talk about it in the past. I
am not even familiar with all of what has gone on in the
past.

But to give you an idea, Harold mentioned that the
German Aesigns make the claim that they do not have to take
any operator action for 30 minutes on their plants. I do
not know whether that is exactly the case, and if it is, for
vhat segquences of whatever. But that is the direction that
I guess we are kind of thinking we ought to be heading in
these future plants.

MR. SIESS: In other words, more automation means
protection systems rather than control systems.

MR. MURLEY: Yes.

ALDERSON REPORTING COMPANY. INC.
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MR. XERR: I do not understand what is meant Dby
you do not have to take operator action for 30 minutes. For
30 minutes after what?

MR. MURLEY: After transient initiation, for
example.

MR. XERR: The lesson of TNMI is not whether you
have to but vhether somebody d4ces or even whether somebody
can.

¥R. MURLEY: I agree. And vhether he has the
instrumentation to take action if he wants to, yes. And I
do not have a lot more behind this thought other than in nmy
judgment anyhow the direction of improved safety to me means
the more use of automation in the plants.

MR. EBERSOLE: I certainly thought more
instrumentation was in the context of control
instrumentation.

MR. MURLEY: Hore instrumentati n in the sense, as
I used it hers, is to let the operater krow a little better
about levels and flows and temperatures :bout his system.

Now, the final one, I think more attention quite
frankly should have been given in the last 10 or 20 years
even. is that we are finding =-- it is probably no revelatiocn
-- that the EWR steam generators that have lcw thermal
inertia lead to all kinds of complications; I micht even say

problemss. They seem to require a fancy control systen.
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They seem to be more sensitive to relatively minor upsets in
the balance of plant, and as wve are £finding in the thermal
shock case that we have been looking at for sc 2 time, they
generally lead to more severe demands on the pressure vessel.

It may be -- well, it is too late to do anything
abount the hundred and some plants that are in the mill. but
one might consider, for example, setting a requirement of
certain thermal inertia in the steam generator without
specifying the design.

I realize that may rule out certain designs. I dec
not know.

MR. KERR: If you really are concernel about
thermal shock, why not set standards on thermal shock rather
than on standards on thermal inertia in the steam generator?

MR. MURLEY: I do not =-- okay. The steam
generator is more of a problem; that is, a lov inertia stean
generator leads to protlems other than thermal shcck.

¥R, KERR: Tf there are problems, let's write
specifications to eliminate those prchlems.

MR. MURLEY: I am not sure you can. I think it
just simply leads to more challenges to the plant.

MR. KERR: Why don't you write specifications that
1imit the number of challenges to a glant? Say there shall
not be more than a certain number of challenges.

¥R. MUBRL=Y: Well, I dc not kxncwe. YXaybe that is
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the right way to do it. To my mind it is easier to put
specifications on the thermal inertia of the steam generator.

MR. XERR: But nowv, you see, you are designing a
steam generator.

¥R. MURLEY: No, not at all,

MR. KERR: It seems to me the problem, if I
understand you correctly, the problea is not thersal inertia
in the steam generator. The problem is things that result
froms that.

¥R. MURLEY: Yes.

HR. XEPR: Now, why not specify that those things
cannot occuc?

MR. PLESSET: He is trying to rule out one type of
steam generator just.because the water inventory is smaller
than in other kinds, and ycu do not really vant to 4o that,
do you?

¥R. MURLEY: No.

MR. PLESSET: That is what it boils down to. That
is what would happen if ycu adcpted this line.

MR, MURLEY: Maybe this is not the right appcoach
to take. I am looking at the werld as it is tocday.

¥R. KERR: I wish 1 had thought of that
expression, that that is what it becils down to.

(Laughter.)

MR, FLESSET: And how long it ta..es.
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(Laughter.)

¥R. BERNERO: If I could interject, if you go
back, the problem is not thermal inertia; the problem is not
challenges to the plant; the problem is not pressure vessel
failure. The problem is public health and safety.

If you go to NUREG-0739, start at the fundamental
threat to life, that is the core issue. That is what ve are
really after. But then we parse the problem and say not
only are we concerned about the threat to human life
offsite, but we want to put certain hazard state
specifications on core melt, on containment performance. We
start to subdivide the threat tc human life, and really all
you are talking about is the level tc which you subdivide it.

¥R. KERR: That is precisely what I am talking
about, 3o0b, and I wvant io s

MR. BERNERO: It is equally leqitimate to go down
to the thermal inertia of the stean generator as it is --

MR. KERR: I want to give designers the
possibility of being clever, and some of them can be. I do
not know who to do it, but I was impressed recently in
reading through a file that somebody got from Steve Fanauer
in which he commented continually almost that regulators had
to be careful that their regulations did not prevent people
from making improvements. And I do not think you are trying

tc Xeep people from making improvements. Cuite to the
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contrary.

I think we need to keep this in mind. We do not
vant to adopt regulations that make plants less safe hy
keeping people from making improvements.

MR. MURLEY: I think yon are leading nme astray
from what my point wvas. If I had been around 10 or 15 years
ago when the general design criteria wverce being discussed
and if I knewv what I know today, I would have argued
strongly for a general design criteria on thermal inertia of
steam generators and let the designers deal with that design
criteria.

MR. KERR: I am not absolutely certain of this,
but I thought our subcommittee lcoked at that problem and
concluded that the behavicr cf that steam generatcr vas not
all that bad.

MR. EBERSOLE: You are right.

MR. XERR: There is not complete unanimity in the
technical community that that thermal inertia =-- isn't much
of a prodlam, is it?

#R. MURLEY: We looked at it frem the point cf
viev of cha.!lenges to the vessel from thermal shock,
overcooling transients, and it is clear that once thrcugh
steam generators are, in our judgment at least, an order of
magnitude greater more fregquent challenge in terms of

overcooling transients.
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MR. EBERSOLE: Aren't there compensatory steps you
can take to preclude that?

MR. FURLEY: Yes, but that buys you virtually
ncthing.

MR. EBERSOLEs Does it?

MR. MURLEY: Yes. There are steps to be takea,
yes. And please, don't get me wrong. I do not intend to
rule out anybody's design. That is not ti.> direction ve are
heading.

MR3. EBERSOLE: It seems you are doing this and
thrcwing sozething out because it has one undesiralle
aspect. You may throv out half a dozen gcod aspects on the
safety side, too. If I recall correctly, the BLW Poliler vas
thought to be much better in the context of throving gases
off, not having gases in the U-tubes, loc*s of good things,
perhaps more imsportant than the thersmal shock problem. I do
not knowe.

Each one represents a basket of goodies and
baddies. W#hen you throw out one, you throv out scmething
else.

¥R. NURLEY: VYes. I did nct mean to get the
discussion focused on this particular design, although I
realize it alsost has to. 3ut I still think that a stean
generator with high thermal inertia .s a good thing for

safety, and I think the agency ought to have thought alout
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this 10 or 15 years ago.

MR. EBERSOLEs It is a fly wheel.

MR. MURLEY: It is a fly wvheel, ves. Okay.

Standardization.

MR. EBERSOLE: Pardon me? Just a minute before
you leave that. There is another piece of logic which is
containment, The secondary side has become a predominant
problem rather than the primary side in ccntainment
overpressure. We nov have a logic in design which precludes
a discharge to keep from tlowing up containment.

There is a case where a dry secondary looks better
than a vet one. It is one of the gocdies.

Do you follow me?

MR. MURLEY: Yes. And I agree, you have to
balance these things.

Okays. With regard to standardization, T do not
have much to say, quite frankly. I have had sonre
discussions with members, I believe representing the RIF.
Actually, it vas a reactor vendor, but they are pushing, as
you knovw, the idea of powervorthiness and certification.
This will lead to standardization.

The problem with powervorthiness certification is
it is a ve:y bdbroad =pproach to the problem, very complex.
It regquires legislation. *=ambedded in it is the noticn of

one-stop licensing, for exaaple. So I would not say that
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that is the way tc go if ve vant something in the relatively
short range.

I think the notion, though, of venders developing
product lines that are relatively stable is a good idea. I
think the committee recognized it in their discussion
earlier, and I think NEC ought to go some vay toward
providing incentives for standardization.

MR. SIESS: Excuse me. Does the concept cf
povervorthiness certification involve just the NSSS, or does
it ipvolve the entire design?

MR. MURLEY: It would have to be the -- certainly
the entire design that is related to safety, that has safety
implications. That generally is most of the designs.

MR. SIESS: Did you mean iamportant tc safety or
safety-related?

(Laughtec.)

Zecause I am beginning to wonder what parts of the
design are not related to safety.

MR. MURLEY: I would suggest that -- again, I have

MR, SIESS: GE's proposal cn powervorthiness, did
that extend besyond the NSSS?

NR. NURLEY: Yes.

¥R, SIZSS: Because they went to the nuclear

island in their standard design, so they vere talking
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essentially the vhole plant, veren't they?

MR. MURLEY: Yes. They recognized, as they
mentioned to me, that this really cannot be a GE proposal.
It has to be an industrywide proposal. So they have gone to
the Atomic Industrial Forum, and there is nov a committee cof
some kind of the AIF that is doing a lot of thinking. They
are talking =-- they jave a proposed concept. They are
talking with Congress, committees of Congress on it; and I
would suggest you ~,ay want to talk with them and get more
details from them, because I really do not have a lot of
details.

MR. EBERSOLE: There is about due now a repcrt
from CTA. I am sure you can get a copy of it. Have you
read that Yet?

MR . MURLEYs OTA?

MK, EBERSOLE: The only object vas to expedite
licensing. It wvas not particularly for improving plant
safety, just expeditiocus in saving tine.

¥R. MURLEY:; It runs intc the problem that Fill
Kerr mentioned. It takes years to have such a system, and
there are changes that come about, and we are liable tc have
an accident or some kind or other in the next ten years, and
gnod forbid that we should have to go through the =ame thing
that we do now. But if wve did, it would throw

standardization way back.
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HR. KERR: 1Is part of the standard plant idea that
one will have one vendor, or at least a consortium of
vendors rather than the present system of competitive --

ER. MURLEY: The system, as I understand it, would
be more or less just a legal framework in which a2n applicant

can come in with a standard design that has been

precertified. It has a poverwvorthiness certificate, just

like the Boeing 707, and then United can order one, and TVA

9 can order one, and so forth.

10 MR. EBERSOLE: Bill, this report takes up that

11 aspect about institutional barriers.

12 MR. XERR: It would de a standard design for each
13 vendor?

14 MR. EBERSOLE: That is cae concept. The other is
15 an absolute standard design like the old Liberty engine in
16 World War I.

17 MR. KERR: This sort of thing I think would

18 require special leqgislation.

19 MR. EBERSOLE: Yes, it would, a great deal of it,
20 and some extreme instituticnal shakeups.

21 MR. XFRR: It would not be any nore extreme than

22 the last election.
23 (Laughter.)
24 MR. SIESS: But *he aircraf+ concept, the

26 airvorthiness certificate does not freeze the design. There
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are allovances for modifications. They are made uniformly.
And if ve are going to rely very heavily on probabilistic
risk assessment to evaluate designs, there are certain
advantages in having standard designs. You can sake much
more thorough studies on them than you can vwith every
conceivable variation you get between vendors and AEs.

MR. MURLEY: There is arother aspect that
presumably you have talked about and thought abocut, and that
is, it is today, T think, gquite difficult to feed back
operating experience intc plant design because they are all
different, and every plant has a different valve located in
a different place.

That is why I am quite impressed with the appreoach
that France is taking, two designs, I believe. They have a
system, I am told, for feeding back operating experience
into the design. That makes it quite a bit easier thar it
does fcr us to evaluate the implications of it and feed
things back in guickly.

MR. XKERR: There are a lot of things about the
French system that are desirable, for example, one utility
and ore vendor. I mean %hat --

MR. MURLEY: Maybe that is what it takes to get
standardization.

MR, XFRR: It certainly makes it a lot easier.

MR, MURLEY: That is right. Okay.
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I omitted from the list -- it should be on here -~
the notion of a safety goal. T am not really prepared to ago
into any detail, but clearly it is an element of a future
licensing framework, and just how it would fit in I cannot
say.

If the staff had a safety goal given to us today,
ve would not know wvhat to dc with it, quite frankly. We
vould not knov how to apply it. And that is somethiis that
has to be addressed in any wvork or effort that the
Commission puts out, and it has not been addressed to date.

MR. KERR: I can tell you that you would not be
unique, because speaking from the university point of view,
we have had a number of goals given us by federal agencies
that we did not know vhat to do with.

(Laughter.)

MR. MURLEY: Okay. The next item, Item [, is
licensee accreditation. Now I am getting into more
nondesign aspects, but nevertheless I think are irpcrtant.
There is, as you know, no such reguirement for accreditation
of licensees.

The Nuclear Safety Oversight Committee is pushing
in that direction. Their latest letter to the President has
some remarks in it about upgrading the management cf
utilities, not from the point of view of how they distribute

electricity or even generate electricity, but that the
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management has to become much more involved in the nuclear
safety avareness, I guess.

Harold Denton tells me that he has in the past
discussed -- and his view is that at least at the vice
president level in the utility there ought to be someone
vith nuclear knowledge, and he should be the nuclear man, at
least at the vice president level in the utility.

I think wve ought to be doing much more along these
lines in terms of requiring competent operations
organizations, 'nd perhaps more important, the design and
safety support staffs for operating one of these complex
plants.

MR. SIESS: Tom, I think most of us have sone
feeling that some utilities do a better Jjob than others in
terms of safety. I am not sure wve all agree on which ones
did the better job, but I am not sure it is related tc
size. In fact, I as sure it is not related to size.

But do ve have any ideas of what characteristics
of the utility organization-management structure leads to
this difference? Has any study been made that tries to show
vhether having an engineer as the vice president is any

better than having an accountant as vice president?
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BR. SIESS: There are differences. How do ve do

anything abdout judging it cr changing it?

¥R, NMURLEY: The zansver tc the gquestion is there

has been no such sanagesent study that I am avare of. Ve
are looking at the manageasent with regard to -- managesent

It is mainly an ILE effort with some

of the utility.
suppert froam NER, and they are looking at the msatter of, oh,
8 I guess you would call it guality assurance and things like
9 that.

10 I do ncot think that gets at wvhat you are saying,
11 and I could speculate on the features that msake a gcod

12 vtility sanagement with regard to nuclear safety. I dc not
13 knov if this is the place to dc it cor not.

14 EE., SIESS: Are there any research prcgrans -- are
15 there people ocut there sormewvhere that are capabdle of finding

18 out what makes some companies cperate letter tran cthers?

17 ME., MUBRLFY: You mean with regard to safety?

18 ¥R, SIESS: With regard tc safety.

19 ME. YURLEY: Not hov to distrildlute electricity.
20 MR, XFRBs It is not clear tc me thaz the twe are

21 entirely separate.

22 Mo, STESS: A company may have eguated safety with
23 reliability and vorked on that basis. I do not knov. Some
24 2ay have put safety wvell alove reliadility and accesplished

25 the sazse thing.
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MR. MURLEY: Sose may have decided if the NRC
gives them a license, then it must be safe and they do not
have to worry about it.

MR. SIESS: There are differences. I do not know
vhere it starts. My feeling is it is somevhere up at the
top, and hov it filters down or wvhat the requirements are --
but how do we judge? I read the last oversight committee
letter. They made some interesting points. But they doc not
know. I do not know.

Is it possible for somebody out there, management
consultants, I don't knov w.at kind of consultants, that
could look at this and come up with some ansvers? MNaybe
just straight correlations would do something, tut I dcubt
it.

MR. MURLEY: That is a good point. We will look
at the notion of perhags asking Research to undertake a
program along these lines.

MR. SIESS: It may nct e research. It may be a
technical assistance thing. But there may be somebody wvho
can evaluate this.

MR. KERR: I also think somebody ought to give
some thought to whether one can accomplish safety by having
a lot of separate safety organizations. I think safety has
to de built into the structure and have an important place

in everything that goes on in the system. I alsc have the
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sane feeling about quality assurance, but I will not pursue
that today.

MR. MARK: It troubles me a lot, the use of at the
vice president level. That presumes you know what it means
and it is alvays the same, and I doubt if either is the
case. Real property is not whetler he is vice president or
manager or department head or whatever the heck ycu call
him. He should have nc real competing responsidilities. FHe
should be capable and his only superior control should be to
the corporation, the company, and not somebody who is
separately vorrying about rate structure.

ER. MURLEY:s That is right. That was our point,
not to be proscriptive.

MR. MARX: And then put that in a NUREG or a Req
Guide. Then you can alwvays call somebody a vice president,
for heaven's sake.

MR. MURLEY: And that is why I doubt you will ever
see a proscription like this. It was meant merely for
illustrative purposes, someone in the corporate structure
vho can command resources needed to run a ccmplex thing like
a nuclear plant.

MR. EBERSOLE: In the current Time Magazine there
is an article on the influence of rate structure to the
corporate management.

MR. SIESS: A number of years ag¢o I was involved
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in a tunneling project that had half a dozen different
contractors and wve did see a tremendous difference in their
performance in terams of safe operation, and the vay it wvas
characterized is the ones that ran scared vere the ones that
stayed out of trouble.

MR. MURLEY: They anticipated problems and had
procedures.

MR. SIESS: Knewv the problems were going to come
up, expected them, anticipated them, learned from them, did
not make the same mistake once if they could help it, as
opposed to the optimist, you might say, or the oblivious.

(Laughter)

MR. MURLEY: There may be some benefit in
undertaking a study along these lines.

ER. SIESS: I do not know hov you are going to
make decisions on licensee accreditation in terms of
management without some answers to these guestions

MR. MURLZY: The next item is guidelines feor
design process. Let me explain what I mean. One prcblem se
continually run into, and I am sure you have run into it, is
the interface between the NSSS supplier and the
architect-engineer, and this runs, as ycu knowv, throucgh
many, many csfety systems.

We just had a meeting the other day with a

supplier and ve asked about a certain design of a system out
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in the balance of plant tnat was important to safety, and
the reply came back . well, that is not in our scope of
supply. What this leads to is that you really do not get a
true systems reviewv during the design process, in my
judgment, an overall systems reviewv.

Take, for example, the decay heat remcval systenm.
In terms of the total number of systems that that draws into
play at one time or another during a trarsient, I doubt that
there exists a comprehensive review of that of the type that
I am used to kind of coming out of the breeder progranm.

Now, to try to get some more information, or some
thoughts, I guess, I asked the Clinch River pecple to come
in, the design people to come in and tell us how they s=at up
their design process and how they do systems reviews and
integrate reliability in the design process and so forth.
They came in and talked to us a couple of times.

0Of course, as you know they have had four years to
really hcne their design process down, but nevertheless it
is an impressive method for revieving designs important to
safety. I would encourage ycu if ycu have the time to ask
them to come dowvn and explain it, *ut it goes intoc the
balance of plant.

They have what they call key system reviews that
involve the architect-engineer as well as the NSSS

supplier. They have independent desian revievws which, as
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you know, Harold Denton is pushing quite strongly for our

ovwn review process. It has met with what I guess you wo.ld

all mixed success.

B I think the idea is good and ve are nrobably in a
5 shakedown period, hut this is going to lead toward

8 integrated, true system reviews, I think,

7 MR. SIESS: I hope that is not limited to

8 mechanical and electrical systems.

9 MR. NURLEY: VNo.

10 MBR. SIESS: Structural systiems,

1 MR. MURLEY: yes.

12 MR. SIESS: I had an example some while back. We

13 got into arguments about compartment pressures. If you

14 recall, it turned out that :he plant was already designed
15 and the pressure was higher than they fiqﬁrcd it was gcing
16 to be, and the concrete wall was going to be overpressured.
17 So I asked what would happen to the wall if it sav that

18 pressure,

19 Well, the guy that made the pressure calculations
20 did not know what would happen to the wvalls so they found
21 somebody else that could figure that the wall might deflect
22 3 inches. So then I said: What will happen if it deflects 3
23 inches? What is hanging on the wall? What is on the other
24 side?

25 Well, nodody knew. They had to go find somedody
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vhio knev what wvas on the other side. Now, that is conmplete
compartmentalization of the design. If everything works it
is fine, but it does not lecck at what happens if it does nct
vork.

MR. MURLEY: I agree. Back in the old AEC that is
how wve did reviews. We would get 20 people there asking all
these different kinds of questions from different angles,
and I do not see that in the way wve design and even review
plants. ©We do not reviev them from an integrated systems
point of view today. I think we have to start moving in
that direction.

MR. SIESS: It is incredibly ccmplex.

MR. MURLEY: It is.

Any more questions on that?

(No response.)

The next to the last, then, is stabilize the NRC
staff revievw process. We are upgrading the Standard Review
Plin, the SEP, as I mentioned. It should be out in July.
Well, it should be out in July. That is our commitment. We
expect to maintain it as a type of reguireme:. ontrol
document, that is to say, to bdbring some discipline in cur
reviev p.ocess.

I do not know if we will be successful if it takes
a management commitment to do that., Harold Denton is

certainly committed to do it and T am, but it has t~ flow on
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dovn through the =*aff, too. We are developing a system and

have a prototype on it working which I call a tracking
system for operating reactor requirements.

There are several thousand requirements that wve
have laid on, individual actions that we have laid on
operating reactors in the last year or two since Three Mile
Island, and it, I would say, today is very, very difficult
to find cut what has been implemented and what has not on a
given gplant.

We need such a system for maintaining that,
automating it and so forth. Feally all it means is trying
to dring NRC's management into the 20th Century vwith regard
to information and control systems and sc forth.

We have a plan %o prioritize safety issues. This
was discussed vith the subcommittee, I bell.eve, maybe the
£ull committee, by Carl Kniel. We intend to start that up
within the next few months, and by the end of the year wve
should have a first cut through all the generic safety
issues ranking them in some priority scheme, and as new
issues come up they will be prioritized.

Finally, the use of probabilistic risk assessment
methods in decision-making. We will talk more to the
committee on Friday, I understand, alout that.

My last point is -~

¥R, SIEST: Will yocu use risk assessment in the
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prioritizing of safety issues?

¥R. MYURLEY: Yes.

MR. SIESS: Okay.

NR. MURLEY: The next point is a little mcre
speculative. It has to do with instituticnal changes some of
vhich have been described >y the Rogovin group. Alvin
Weindberg has discussed things like this at one time or
another. They have to do with, for example, working with the
public utility commissions to try and remove financial
disincentives to safety, and that, I guess, I clearly am not
the one to talk about. Harold Denton and ¥r. Salzman did
talk just a week or two ago with some PUC representatives
along these lines, and it immediately gets very complicated
and very difficult to enter intc this murky area.

Nevertheless, if we are talking about improvements
to safety, it is something I think ve cannot icnore. We
have to deal with it. And =y understanding is if a uvtility
vants to shut nis plant dcwn to smake an improvement on his
ovn to prevent scmething or other, those charges for
downtime go in*o one pot. Tf he waits and lets it fail and
has a forced outage, then that goes into another pot which
goes into the rate Dbase.

I am not totally sure that that is correct, but if
there are things like thiz that can be changed, T think wve

ouaht to encourage thea. So I just menticn this really te
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stimulate thought, actually. Alvin Weinlerg has mentioned,
among others, I believe, the notion of a national reactor
operating organization or groups of organizations. If a
nusber of utilities wish to band together and have a
subsidiary. let's say, vhich is an operating organization,
it turns out that there has been such a group coxe in to
talk vith Harold Centon, and I do nct know vho they vere,
but there is interest out there to do such a thing, to pool
resources so that one has proper backup staff that it takes
to run a nuclear plant.

But then again, iamediately you run intc legal
questions like who is liable if the coperating crcanizacion
were tc make a mistake that caused damage to the plant.
Never:heless, these things, I think, ought not to be just
left unattended just because they are difficult probleas or
vhatever.

Now, that concludes my talk in this licensing
framework. There is a lot of work under way and I think Bol
Bernerc can address the work that he has under way.

MR. BERNERO: 1In view of the time, T would iike to
do it in a somewhat suamary fashion and Jjust ccmment on
three aspects --

MP, XERR: Mr. Subcommittee Chairman, in light of
the agenda which calls for a break richt novw and I dc not

think we ought tc br ..k intc his presentatiosn, cosld
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suggest a break before his presentation?

MR. CKRENT: Sure.

MR. MARK: I suggest you accept it.

¥R. OXKRENT: Oh, you vanted me to act on it.

(Laughter)"'

We will take ten minutes.

(Fecess.)

MR. OKRENT: HNr. Bernero.

MR. BERNERO: Gentlemen, the ground covered >y Dr.
Murley before the break is a matter I would like tc cover
2gain in a somevhat different form, summarizing this issue
of hov really we are talking about hov shall ve requlate nev
reactors, and threaded through it a2re implicatiions on hov we
would revise or backfit existing reactors insofar as is
approgriate.

Whenever one speaks of a nev requirement there is
an automatic issue raised of whether or not it is wcrth
going back and dbackfitting. So much of the activity the
staff is engaged in has a very strong flavor of backfit
consideration as well as new reactor consideration.

Now, you can look at this issue from three
aspects. The proscriptive design aspects, many times we
will ourselves or people we discuss the matter wvith will
raise the point: if only you had a dedicated shutdown heat

reacval system you would have a vastly safer plant or a
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filtered vented containment cr something else or something
else.

In the context of the Degraded Core Cooling
Steering Committee, the group which should have leen called
the Reactor Regqulations Steering Couaittee, we developed a
list whi~h appeared in the memcrandus that terminated the
life of that committee. There as an April 1 memorandum. I
thick most of you have received it by now.

MR. OKRENT: Has the committee received it?

MR. PERNFRO: It was called the Action Plan on --

MR, OKRENT: What I sav was a memc that said the
conmittee has not received it. Maybe since then the
committee has received it, but would you check and see?

MR. BERNERO: I would happily undertake to do that.

Basically, there are a series of memoranda all
about the same time, and Dircks disbanded the committee.
There was the merger of the Office of Research and Starndards
coincident or virtually at the same time, and the committee
had produced an Action Plan that does not purport to be the
last word, but you know, it is a milestone and it sets forth
major activities on an approximate schedule. There are
holes in it and I would acknovledge those holes now.

One of the core items or central items -- let's
leave out core =-- it boils down to =~

(Laughter)
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One of the central items of this Action Plan is a
design features study. It is a somewhat prescriptive thing
but basically it is described in that memorandum a.d there
vas a key table that was circulated to you, a Xerox of a
thing called Table 1, Features to be Considered.

Approaching the matter in a prescriptive manner,
iz a very design-specific and item-specific fashion, ve
identified a family of ten *hings, design tnatur;s you can
call thenm, oE’qoodios. If you look at them they are almost
all mitigation features, accident mitigation features,
although threaded through there you will find accident
prevention features such as add-on decay heat remcval systenm.

The concept by which they wvere selected was are
there identified design feature traits that can be pulled
out as potentially prescriptive add-on reguirements or the
source of new design criteria that might be stated in some
more general way, and they were set down in that order,
vhich still does not follow a good solid, logical pattern.

But if you go dovn the list you have, you see
containment heat removal whether active or passive systenm,
containment mass removal, filtered or unfiltered different
size vent systems, and then of course going to the
containment itself, simply increasing either its volume or
its pressure containment capability, and so on down the line.

Some of those features are very, very specific,
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like the combustible gas control, and others are w:ich zclre
fuzzy. The idea is to do a two-stage study, vhich ve are
Just under way with now, which is really ar extension of
vhat you came to krov as the improved rcactor safety
studies, and it actually bduilds ou those.

In the improved reactor safoty studies ve wvere
looking at things like filtered vented containment systems
and add-o~ decay heat removal systems and trying to get very
good information to coapare what is the value of ore systen
against another or one vay of improving a reactor design
against the other.

What ve are trying to do here is set down in twe
cycles, a phase one and a phase two, just to iterate the
thing, the risk reduction effectiveness and order of
magnitude cost and complexity of these design features. A
sensitivity study is basically what it is, and this would
provide us with a much better sense of the relative merits
of one system against another, and wve hope the sensitivity
point at vhich one systeam night be vorthvhile and at another
point where it might not be wvorthwhile.

To clarify, for instance ve are looking at
filtered vent containment systems, and one can easily look
to a small filtered vent, say something on the order of a
3-foot diameter, and say that will cover guite a range of

accident potential and provide a lot of help, lut it will
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not cover the worst steam sgike. The worst pressure sgike
wvould overvhelna it.

Well, one can compare them, the relatively modest
difficulty and cost of a 3-foot vent to, say, a 20-foot vent
and the risk reduction effectiveness of the two to some
reasonable scale. By this means we hope tc narrow the
field. Some of these things we think may not be all that
vorthwhile, some may be very wvorthwhile.

We would set this informaticn down in the
rulemaking forum, and I would point cut nov a subject that
ve discussed a little while ago. The siting rulemaking is
richt now putting down information or the risk reducticn
effectiveness of siting tradeoffs.

1f you change from Population Density A to
Population Density B, what is the impact on site
availability and wvhat is the impact on risk reduction if you
move the exclusion radius, you know, extend from one-half
mile to a mile, something like that? In this same forunm,
then, we would see risk reduction for design features as
vell as siting features.

There is another rulemaking that that steering
committee, nov disbanded, was paying attention to, the
rulemaking on emergency planning. The rule was passed, as
you know, last -- I forget the date. Ycu know, it is =lmcst

a year nov, at least six months ago, almost a year.
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fhe Commission issued an emergency planning rule,
but the context of considering a new siting policy, new
design features and both prevention and mitigation naturally
entails reccnsideration of emergency plaraing. So the
entire rulemaking forum is open for consideration of risk
reduction effeciiveness of all of the features and how they
relate one to the other and how the agency would chcose to
separate thenm.

There are holes in this and there are oddities.
We have, for instance, the wvhole area of human factcrs. As
most of you know, pecple generally estimate that half the
risk with a nuclear pover plant operation is tied up in
operator error in one way or another, either predisposing
the plant by not lining it up properly in advance or errors
of commission and omission during response tc an incident.

The context in which these design features are
being considered --

MR. KERR: Excuse me. Is there some reference or
set of references that you can give me later on which would
lead me to that?

MR, BERNERO: The one that I usually steer pecple
tovard is one that was done back in the days of the Levis
Committee Raport where that information was extracted from
WASH-1400, and there is a memorandum of :cs«e, oh, four years

age, three years age, something like that.
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MR. XERRs If you could just drop me a note.

¥R. BERNERO: I will get you a copy of the
memorandunm.

MR. CKRENI: Did the recent Brockhaven study
suggest it wvas a factor of one-half?

¥R. XERR: I do nnt think it is that quantitative,
but there are some interesting conclusions in there.

®R. BERNERO: The Brookhaven study that vas done
for us vas primarily to look at the sensitivity tc the risk
increase or decrease by imzrcving operator acticn cr
vorsened cperator action in given systeams or situations, bdut
it is essentially built on the same information.

MR, XERR: It does lead one to lock carefully to
see hov much improvement can be achieved by equipment
changes vithout doing something about errors by pecple, not
just operators, of course, unless operator is used in a
generic sense.

MR, BERNERO: I wish I had had the foresight to
bring one of the curves out of that Erockhaven regort we are
referring to. There is a truism in that that pertains here
that is very important to say, that whether you are speaking
of operator action or desicn, a mistake, an error can do a
lot acre to increase risk than an improvement can do %O
reduce risk bdecause of the competing risk situation.

If you recall, there is one curve that really
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dramatizes that point, and the point ve would make here is
that when one is looking at design features such as filtered
vents or whatever, one cannot ignore the human errcr, but it
is very difficult to couple the tvo. Ther2 has to be a
conscicus consideration in those design features.

Are they in themselves highly vulnerable tc
operator error? And at the same time there his to be the
more general consideration, is equal attentio in general
being paid to the reduction of prevention of operator error
that is risk significant?

So the ruleraking forum, we had very, very much
discussion of that in that steering committee, and at the
present time we are in effect in a mcde where we are saying
the human ercrer issue is being *reated in the separate :
forum, in the Human Factors Safety Division of NRR and all
fo their action plans. It is not directly threaded through
this design features ccnsideration work that I am just
talking about, but it is strongly related and there must be
a balanced look at it.

So in the rulemaking forum where ve look at a new
design requirement in particular, ve must give egual veight
to the human factors consideration.

Now, all of this information is coming cver, let's
say, the next two years. That may be optimistic. Mayde it

wil: take a bit longer. But there is a great deal c¢f
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information out there and the »ody of knovledge is growving
rapidly. That information then comes to the table and
offers one of two opportunities.

You can look at it prescriptively and say I will
nov require that every plant have a 3-foot diameter filtered
vent, that every plant has a dedicated shutdown heat removal
system or a bank of heat pipes that ce&: remove 1 billion
Btus per hour from the containment with no moving parts or
vhatever. You could generate design requirements that would
be literally that, very, very specific design requirements.

One can lock at it another way, look towards
performance standards. One has been discussed and there is
a great deal of wvorking going on ia the ACRS as wvell as the
staff, the use of probabilistic goals, safety gcals, first
qualitative, and if possible, even gquantitative, by which
you can judge the performance of a plant, the effectiveness
in protecting public health and safety.

By setting goals for protection of human life,
protection of cffsite property damage, prevention thereof
and subdividing those goals down as far as one sees fit,
either into hazard states concerned only, say, with core
melt, containment performance, or going even further and
getting into subsystem reliability, going into component
reliability, diesel generator reliability, for example, or

dbulk AC power reliability as a different approach, that is
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one approach that is being wvorked on now.

A great deal is being one. There is research
being done to explore what are the practical I will call
them mathematical problems, but administration
implementation prodlems in using a safety goal, trying to
set down -- I think many of us are quick to cite a goal, to
say, gee, there is a nice probability and I am going to use
that as a goal, and if you ask the person, well, who
estimated it, they will say that is an estimate I would
make.

It is very difficult to put down xethcdology that
can be consensus methodology that everyone can understand
like we have in so many other disciplines of engineering.

So wé are doing research on what are the problems cf
implementing or using guantitative goals.

And then there is a distinct hole in the present
activity that I hope to see filled soon, and that is what I
vill call a review of the general design criteria. Fight now
ve have a body of design criteria that has been in existence
for scme years, and ve have not sat down in an crderly, cpen
vay and reviewed them froa deginning to end and said wvhat
are ve really deing here.

One of ny favorite examples is one of the general
design criterion for containment leakage. Tf you 9o into

the general design c-iteria you will find one -- I cannot
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remember the number off-hand, I think it is 42 =-- that says
there shall be an essentiall leak-tight containment.

Over years ve developed Appendix J to Part S50,
vhich is a very, very ornate and, by the view of sonme
people, a very difficult vay to demonstrate that you have
leak-tight containment if one imposes leak-tightness in the
realm of a tenth volume percent per day.

I know from personal experience of instances where
plants have been unable to start up the first time or after
a refueling decause they vere still fighting the problem of
demonstrating their Appendix J leak-tightness, and if you
have ever looked into that you see there is temperature
measurement and, you know, a large volume of air and all
sorts of administrative problenms.

But ve need to sit back and lock at that and say
is it really important whether it is one-tenth percent per
day or three-tenths percent per day or one percent ger day
unit pressure.

MR. EBERSOLE: It may be a lot more important that
you get the valves closed.

MR. BERNERO: Right. So that design criterion and
that desigs requirement, 2Zppeadix J and all the ornate
testing with 239 thermocouples spread all over the inside of
the containment, is that really necessary? So ve need to

have a systematic evaluaticn of the currency of the risk
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reduction or risk effectiveness value of the general design
criteria.

It msay be that it is far msore important to have a
sinple design criterion that says a pressure imbalance shall
be maintained sufficient tc betray an opening in the
containment, and the hell with leakage. You know, I do not
care 1f it is one percent per day or a tenth c¢f a percent
per day as long as the thing is basically shut, that the
purge valves are not open, that somelody did nct leave open
some access hatch, you know, without an alarm or something
like that.

S9 it is that sort of review of the general design
criteria that is sorely needed. We believe that that sort
of work can be done in parallel wvith the development of what
I call the prescriptive work, you know, just how good is a
£iltered vent system, just how good is a core catcher cr
vhatever.

And then ve are in a position to make a choice of
how design requirements are specified. Are they specified
as design criteria vhich are general with performance
standards related to them, or are they highly specific “thou
shalt have a filter sc big or a core catcher sc and so
quality®?

Now lastly, the aspect that I think is important

and I think a very difficult one is what I call the
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regulatory structure.

MR. XERR: Bob, at some point, mayte after
structure, one is doing a good many things to reduce risk,
and you have said you vould not know what to do with a risk
goal if you had it, but have you thought about the point at
vhich you stop, don't follow the goal or whatever? Does one
keep on reducing risk on and on?

In some earlier presentations perhaps to a
different subcommittee I think the statement was nade by
some staff representatives that the staff{ wvas going to at
least do some sort of comparison betwveen the risk cof
generating electricity by nuclear with the risk generated Dby
other alternatives, and I 32id not hear necessarily whethor
it vas going tc be a lot safer if you did it by nuclear or
vhat, by how are you going to determine that you have gotten
there if you do not call it a goal or =--

MR. BERNERO: That is an explicit issue in the
safety goal arena and it is an important one, the idea of
calling a halt, stopping at a level of acceptable risk below
vhich one would suppress risk only cn a cost-effectiveness
criteria. Obviously if there is a further substantial or
notable reduction of risk that can be Pought cheaply, it may
indeed be vorthwhile, but there is a threshold of concern
and that is one of the whcle reasons for having a safety

goal definition or at least an attempt at a definition.
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As an example, I am wearing 200 millicuries of
tritium on my left vrist and it is below my threshold cof
concern for radioactive exposure or radiocactive hazard in
the event that my little boy steps on it and smashes the
ampules or something, but the safety goal would, T hcpe -~
in fact, right now we even have a phantom safety goal thut
is really in use that this safety goal defines the level
vhere there is a shift in the burden of proof. The plant is
apparently safe enough now to go further in risk reduction
in suppressing a risk sequence. It has got to be worth it.

It has to be something relatively reasonable in
cost for the relative risk reduction obtained because you
are dovn to the residues, the r sidual risks that are not
that big, and I do not see a never-ending ratchet mechanisam
nov. You know, in the future a never-ending further and
further risk reduction. I see a much more disciplined one
coming.

I think to the extent possible, gquantitative
estimates of risk are constantly being attempted. My
biggest fear is improper, inaccurate or undisciplined use cf
them. A while back they were not being attempted. People
vere not -- the judgmeni call was being used withcut
discipline to say I see a risk, I decide it needs to be
reduced, therefore here - u new design requirement.

Now, I thi“% ¢+. e :s much more discipline in the
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process.

ﬁR. EBERSOLE: Bob, at this point I would like tc
mention something. A while ago ve spoke of synergistic
effects in multi-unit sites. Those ave not all bad. I
think there should be a discrete consideration as was done
years ago at Browns Ferry as to whether one is building an
integral multi-unit plant or three stalls. There are
disadvantages, there are advantages.

For example, Browns Ferry has three batteries per
unit, btut that is only one battery per unit in laycut. Tt
has dispersed capabilities. The Germans build gplants as
integral plants, multi-unit designs. We have gotten into a
box because of, I guess, regulating practicality and
necessity to say that all of our plants are simply discrete
units, therefore we have no capability to drawv on the
synergistic capabilities of a five-urit installation.

MR. BERNERO: Really we have a mixed dag in the
U.S. I can think of examples in Zion, in Peach Zottom, like
the fifth diesel in Peach Ecttom is shared betveen units.
There are the diesel generators --

MR. EBERSOLE: You can share investments.

MR. BERNERO: We have slide-along pairs, as sonme
people call theg, vhere there are stalls. That is very
difficult., There is a lot of judgment involved in it. It

is very difficult to come up with reproducible evaluations
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of the pros and cons of that.

NR. EBEBRSOLE: You might even share a
containment. There are all sorts of things you can get in
the form of goocdies that cannct te financially justified on
a one-unit basis but can be on a multi-unit Dbasis.

MR. BERNERO: I will tell you, there is little
going on in the staff in the thinking or the analysis going
to that. The only concern that is extant in staff in all of
this work is the negative side of that cecin, vhich is need I
discount the safety of a plant because it shares a site with
another plant, or need I penalize the siting in some wvay?

What I vas saying about regulatcry structure I
think is a very important one for the committee to cunsider
and certairnly the staff and the Cosmission to consider. You
may recall in our long-range research plan ve proposed, ve
used the ters “"reliability engineering™ for a substantially
enhanced appreocach to guality assurance.

Tom Murley earlier spoke of bringing in the people
from Clinch RPiver. This is a mauch stronger managezent
system, auch more akin to aercspace management systeas,
configuration msanagement, the systematic use cf reliability
engineering, guantitative where you can be guantitative, and
gqualitative where necessary, far better than what we have
nowv.

I think the criginal intent in 2ppendix 2 of Part
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S0 when the assurance regulations vere put together was to
go all the wvay, dut there is an avwful lot of what I call the
quality contrel thinking in cur gquality assurance. I de¢ not
think the agency's guality assurance activity has ever gone
as far as it should in that.

Now, in our regulatory structure if ve choocse to
go for enhanced gquality assurance, one of the probdabdle
aspects of that is a great shift in responsidility tcward
the licensee or toward the applicant and awvay froo
prescriptive regulatiocn by the NR(C of thou shalt have a core
catcher of so and so character or a filter vent of such and
so design.

So there is a strong tie there of going tcward
siapler regalaticn, mcre perforamance or gcal-oriented
regulation, and loco%ing scre toward the managesent of the
project by the owner or the operator if ve end up with that,

MR. CKRENT: I guess that trend is ltest
illustrated by the recent regulaticn on fire contrcl.

(Laughter)

¥R, BERYERO: Appuendix 2 wvas not of sy doing.

Yes, this is a difficulty. There was a veIy strong tendency
in the staff to come ugz with things like Appendix 5.
Agppendix J here is how to measure a le2ak rate, you knowe.
That is highly prescriptive regulaticn. And 1if yéu really

vant ts 4o proper quality assurance, You have got to get oOut
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of that mode.

MR, KERR: I learned just recently to my surprise
that the NRC staff does not have its ocwn QA organization,
and it does seem to me that if the staff roaily believes in
QA, it ought to set an example. Now, I happen to believe
that CA can work, but I am beginning to wonder if the NRC
staff believes in it since it does not use it. I have yet
to resolve this anomaly bdut I mention it.

MR. BERNERO: You are preaching to the saved.

(Laughter)

The other aspect of the regulatory structure that
vas tcuched upon in some respect in Tom Murley's
presentation I think 's extremely important. let's go back
in history to the beginning of 1979. As you recall, ve had
at that time a very complex tut recognizable and, tc a great
extent, understandable structure of regulations supplemented
by regulatory guides which had a clear formal prccess for
their preparation and consensus endorsement and use.

The regulatory guides were further supplemented by
branch technical positions which had the character cf
groving or soon to become regulatory guides. There was the
standard review plan in existence which complemented tc a
great extent and relied on the regulatory guides in
interpreting the regulations, and I think it was fair to say

that if somebody wanted to btuild .a plant, he had scme tough
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choices and decisions to make but he knew what he had to do,
and the only gquestion was the scale was increasing every
year.

The regulatory requirements were escalating hut
they were indeed set down on paper, they were indeed in a
structure that had formal procedures for managing the paper
and getting approvals and agreements and the use thereof.
Three ¥ile Island changed all that a great deal. The
aftermath of Three Mile Island led tc regulation by NUREG,
by bulletin and by order.

We nov have what borders on chaos. NUREG-0737 is
a NUREG and it is full of Action Plan requirements. The
Action Plan is itself a NUREG, an enormous one. NUREG-0660.
Is that a regulation, is that a requirement, is that an act
of Harold Denton in a formal letter? Just what is it? Will
ve translate that into a regulation? 10 CFR 50.0737 What
are ve going to do with that?

We do not have a structure, and out of lack cf
attention and resources, the old structure is a teetering
one. Many regulatory guides are not being maintained. We
are evolving to a situation where the scaff is forced to say
don't believe Reg Guide XYZ, that is superceded by Feg
Guide 1.whatever.

Thé only glimmer of hope we have is that the

regulations have to be kept up, You know, by law, and the
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Admininistrative Procedures Act. At least those exist
clearly and have to be changed to suit, and the standard
reviev plan is being updated.

But there is a tremendous gulf or gap between
those two, and one of the greatest problems wve have in
trimming down the requirements is not merely knowing what
the requirement is or knowing how to state it, that is,
vhether a performance standard or a prescriptive standard,
but knowing where we will put it, knowing whether we will ble
using NUREGs as some quasi-legal, quasi-regulatory structure.

If you look at the Emergency Planning FRule you
have a very dramatic example of that. Where is the meat?
Where is the meat of the emergeacy plannning regulation? Is
it in the Emergency Planning Rule? No, it is in NUREG-065%&,
and the rule in effect endorses the NUREG or adopts it, and
ve have a very serious choice before us if that is the way
ve are going to have a regulatory framewcrk, and that is one
thing that I think is very important to clarify. If new
requirements or stable reguirements for new reactcrs are to
be specified, ve had better be very clear about the frame in
which ve will specify thenm.

I worl” be happy to answver any questions, but that

is it for what I wanted to say.
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MR. OKRENT: If I understand cocrrectly, Cr. Savio
can borrow your copy of this action plan.

¥R. BERNERO: Yes. 1In fa;t. I will just give it
to him.

MR. OKRENT: Okay. I am somewvhat surprised it has
not been sent to the ACRS, if indeed it has not been.

MR. ¥ARK: I am not sure this bears directly on
vhat you are telling us, Bob. It was mentioned by Tom and
perhaps I missed it. To what extent is the understanding
that this reduction has that might be estimate as a usable
guiding quantity for setting priorities for nmaking decisions?

¥R. BERNEROs: To what extent is it usable?

ME. MARK: 1Is it becoming more so, because
previously it seemed to have 'very little weight at all.

MR. BERNERO: That is true, it is becoming more, I
will savy, popular or more sought after. It is, of course,
fraught with peril because there are many instances in which

it is difficult to distinguish the risk difference or the

risk priority; it is difficult to analyze it.

There is a great deal of uncertainty in the
compariscn, but I would say it is a matter of attitude.
There vas a strong desire to use it wherever pcssible in
setting priorities. I would say that is growing every day.

¥R. XERR: There are two ways it can be used, as

yoa know better than I. Cne is tc make a decision and then

ALDERSCN REPORTING COMPANY, INC,

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




10

"

12

13

14

15

18

17

18

19

20

21

24

25

au

do an analysis which justifies the decision, and the other
is to try to use analysis as a basis for a decision, and I
do not know =-- .

MR. MURLEY: We are planning to talk with you
Friday, I guess for about an hour, on this subject and ve
can give you some examples of how it has been used
frequently or recently.

Just to answer this, I wvould say we tend to use {t
more to augment our judgment at this stage, as one input to
our decision-making process.

MR. BERNERO: I would just add that in those
instances I have seen, they are growing. It is in the
latter use, you know, to use it -- does it tell me anything
I can use to make a decision rather than a rationalization
tool.

MR. OKRENT: 1In the matter of using PRA to either
justify a decision or help make a decision, it is somewhat
important to examine what are the absolute values that are
being fed into the PRA.

Now, I guess I cannot tell what the staff thinks
is the current level of safety, except from what I read. I
do see various industry reports and so forth which give me a
feeling for where they stand.

Now, one of the interesting things I have seen

recently is the statement made by ¥r. Dircks to the
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Commission and it said something like this, and I will
quote, "If a plant 1lready satisfies our current design
criteria with respect to redundancy and diversity and the
TMT requirements, experience demonstrates that the estimated
probability of severe core damage will likely be in a range
of 10-“ to the 10-5 per reactor year. In which case, ve
believe that any action requiring modification should await
the consideration of other reviews and studies. Sc any
backfits would de apprepriately coordinated with other
possible requireamentse.

Any plants that are found to have a higher
probadility of severe core damage or which sudbstantially
exceed other currently accepted normal risks will le
measured against our criteria and required to cocrrect their
deficiencies that wvould othervise reduce the risk in a
reasonably expeditious manner.

¥y guestion focuses on the statement that the
estimated probatility of severe core damage will likely De
in the range of 10—“ to 10-5 per reactor year.

MR. MURLEY: He probably got that from Fernero.

"R, B3ERNERO: I was just adout to wash my hands of
it. No, I think I can explain the remarks and qualify the
remarks. I do not know where he qgot it. FHe aight have

gotten it from our group with some qualifications that I do

not hear there in the statement.
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MR. KERR: Let me see if I understood. What he
says is not that he think the probability is that, but
rather that these are the estimates that are being made.
That is what it says; experience indicates that the
estimates are.

MR. OKRENT: It does not say whose estimates. The
suggestion is, though, it is the staff's estimates. I know
the industry's estimates will fall in that range.

MR. BERNERO: First of all, I will gualify, with
the exclusion of the occasional ocutlier sequence waich, in
some instances, is debated on technical . rounds is it a real
sequence, and in other caces is addressed and fixed promptly
because it is an outlier, toth probalilistically and
deterministically. That with the exclusion of that, the
risk assecsments that the staff has done, as a matter of
research, Surry, Peach Bottom, the four RSMAP studies, the
IREP on Crystal River, the staff finds that the high end of
it is just creeping into the 10-u's. You can round it off
as one times 10-u.

To be more precise you might say a little bit
higher than 10-u. But in general, the pattern of dominant
risks in rumber fall in that category of probability by mosc
of the estimates we have in hand. That is, sets of things

that are of that probability. The outliers, the

peculiarities of design, that are discovered will
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-3 -2
occasionally come up at the 10 or 10 level.

There is a recent industry estimate that gives the
overall probability of severe core damage or ccre meit as
almost one times 10-3. That is hand now.

MR. NURLEY: That is for one single plant, the Big
Rock plant.

MR. BERNERO: I think that statement vas
originally intended to say, if it came from us, it would
have been intended to say that with outliers suppressed,
just with outliers suppressed, the probapility of core melt
vould be in that range.

MR. OXRENT: I must confess I dc unot knos what it
means to say with outliers suppressea. Clearly, if you
think you know what are all the things that lead to a higher
probapility, that is the first big if. And secondly, if you
know how it go* there, then you might say the residual is a
smuller rumber.

MR, PERNFRO: We have said before that if
WASH-1400 vas right, if WASH-1400 vas accurate, further
suppression of that risk zight be wvarranted on some of the
sequences like event V, where it is clearly possidle to
substantially reduce risk for very small cost. Put the
general level of risk appears to be acceptable.

ind when ve speak of an interim basis for

judgment, that is really the heart of its If it is not
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unlike that, then it is not an outlier.

MR. CKXRENT: 1 think each study I have seen fronm
the staff -- let's see. Or is it contractors. Crystal
River, Sequoyah. I do not remember what the estimates vere
from Sequoyah. None of these support the statement unless
you remove what you have just called the outliers. I do not
understand what+ it means tc remove thenm.

Even the recent study on auxiliary feedwvater
systens, for example, violates thls number, so I must say I
find that particular statement, which I think was passeil
along to the Commissioners =-- .

MR. BERNERO: I would like to get it and trace it.

MR. OKRENTs It hes reappeared in many foras. I
think Denton has made similar statenment: st is curious,
and in a sense, I would say misleading. And if it is
factored back into your risk evaluations, one needs to think
about just what the impact of all that is.

MR, BERNERO: I would repeat, Dr. Okrent, in our
current activity I think it is realistic to say that if the
staff determines or discovers through some partial risk
assessment, some partial analysis, that a sequence looks
like it would fit into the herd of a WASH-1400 core nmelt
probability level, it 4ill te considered acceptable.

If it is substantially above that on a scale of

urgency, the staff acts on it. We are really dcing that.
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MR. OKRENT: Let me pursue that a bit. Suppose |
you decided that the probability of failure due teo cecld
over-pressurization -- over-pressurization afcer a thermal
shock fell into the range of 10-“, 10_5. You would say
that is okay? 1Isn't that vhat you just told me?

¥R. BERNERO: You have me on the hcrns of the

subiject dilemma. Right now we are looking at that very

issue. As you know, WASH-1400 set the probebility of

reactor vessel failure much lover than that. Reactor vessel l
failure, hovever, has the characteristic of lbeing a very bad
cnre melt immediately. It is a rapid one, and you know, a
strong energy release. And the staff would very likely take
a more jaundiced view of that particular accident sequence.

. is an unforgiving accident. It is all the eggs
in one basket, practically.

MR. MURLEY: Could I add? I do not think we or
anyone has looked in detail at a vessel rupture scenario, so
I do not know -- ve had some discussions in the staff, and
some of them are quite raising because there may be micsiles
generated and so forth.

Others indicate it could fail in a relatively
benign way; if you lose coolant, of course, you can make it
up. But [ would be a little cautious in saying what the
consequences are.

MR. CKRENT: Let me say I am a little bit =-- more
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than a little bit concerned about the stztement that Bernero
made that if a sequence falls into the range of 10‘u,
10 5. I cannot remember what accident he used, but -- .

MR. BERNERO: Worthy of consideration for fixing
but net obviously -- .

MR. CXRENT: Without in fact including the kinds
of questions posed by the example I just gave ycu; the kind
of question posed by whether this particular seguence in
some other way leads to a bad release. Whe.her, in fact, it
leads to a bad site or any other host of other guesticns.
And if, in fact, the staff is doing what you say, I think it
should put it to the Commission saying, this is what we are
doing; put it to the Congress saying, this is wvhat we are
doing and this may be the consequence of what ve are doing,
because we have not looked at all these other things.

I don't know what the reception will be. I hope
it is bad.

"R. BLCRNERO: You are accusin, us of not being
responsibly subjective, and I think -- I am asserting that
the staff is being responsibly subjective in that there is
no simple way to state how one would consider the severity
of the sequence, the population density of the site, other
factors such as you cite. We are aware of those.

MR. OKRENT: No, but they do not appear in the

Bernero criteria of last July.
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MR. BERNEROs No, there was a statement appended
all the time that alludes to thenm.

MR. CKRENT: I will repeat; they do not appear in
those criteria and they did not appear in some document that
folloved it, and it sounds £from what you said like the drift
is very strong toward just using those criteria in the fornm
in vhich they are ctated. And I thirk, as I just said,
there are some strong groblems with what is occurring.

Let's see. We are 50 minutes behind schedule, T
think we ought to see if there are guestions ve have for
Murley and Bernero that relate to the principal thing that
ve are trying to address; namely, can we develop any
reconmendations for tha Commission with regard to design
requirements for future LiR's.

What they told us is partly related to.this, but
partly related to other problezs the NRC has to deal with.

MR. NMURLEY: Could I ask » guestion? Is it
limited to design requirements, cr are you g¢oing to consider
some of the broader things I mentioned, also?

MR. OKRENT: I giess I am not sure. It is hard te
tell vhere it will come out. The original inteni was to see
vhether there vas a basis for develcping guidance from the
NRC in advance of the time it would be needed by the
designers. Epler, did you have any questions?

MR. SPLFRP: No. I did have one. Since ycu
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stirred me up, raybe I can put it on the table. I think it
is an interesting one. I have about a half dozen very
difficult questions but I have one that is real easy.

I asked ¥r. Murley this question. I tlink he is
impressed with it; he did not have an ansver. Why do wve have
to wvait 35 years to find out the NRC has never instructed
the designer that he must make provisions for safe testing
of protection systems? That is an institutional guestion.
Why do we have to wait 35 years to find out he has not been
instructed to incorporate in the design provisions for safe
testing.

When you answer that guestion, that answvers the
hardest one. Would anyone care to ansver the question?

ME. MURLFY: Well, I agree to look into it a
little furiher. There aze cases, of course, where we do
require testing in safety and shutdown systems.

¥?. EPLER: How many cases do we have that dc not
require it?

MBR. MURLEY: I agree.

YR. EPLER: When do ve find out?

MR. MURLEYs I will look into it and see what we
do require and why we don‘'t.

MR, LIPINSKI: The closest you come to the
requirements is the NRC endorsing IEEE 279, and within 279

there are specifications for testing as to how long a systenm
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can be out of service, because it does admit to testing one
of two systems vhere you can disable one of the two systeas
provided the time is relatively short. Even though it is
not in a reg guide anywvhere explicitly, it appears in the
endorsement of 279.

MR. BERNERO: I am willing to bet if you look
through the general design criteria you can £ind some vague,
general words that one might assert would ccver the
subject. The substance of what the staff has done for many,
many years is to deal with the testing in the technical
specifications and related documents such as IEEE 279, the
reg guides and so on; it is, you know -- the general
requirement could have been stated in the general design
criteria.

But once again, one gets into the questicn of
implementation; what does that mean, say, testing?

MR. LIPINSKI: I would like to comment on that
because in reviewving the Westinghouse integrated protection
system, their provisions for testing engineered safety
features -- and they give a bypass switch in there that will
take out one whole sequence of the ESF. And what it dces is
allov thesn to inject signals urstream to prevent thcse
signals from getting to the fine elements, being a pump or

motor. Eut by design, you can take both of those switches

and put them in the test mcde. They are not interlccked tc
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prevent that.

There is no specific reguirement on the NKC saying
yor cannot do that; therefore, it is designed intc the
system. And by administrative controls, they say it will
never happen.

Now, I have a further comment to ask pertaining to
the 1list, in terms of risk assessment, the challenges that a
plant sees are part of the risk. In geing back to the
Clinch River early days, there was a study called Transient
Mitigation Studies. 1Its objective wvas to see what transient
the plant wvas to endure aad as to vhether there were any
plant design features that couldi be used to reduce the
number of transients that would call on the plant protection
system or engineered safety features to respond to. *

Unfortunately, when the budget total was run up,
it vas toco high, and those studies vere deleted from the
program so they were never completed. But equivalently, one
could look at those same guestions with respect to these
plants; namely, turbine bypass capability. Should a turbine
«rip cause you to be able to bypass steam, if ycu lose
offsite power should you be able to go to hotel locad and
keep your main pumps on. And so far, I have nct heard you
say anything aleng those lines.

MR, BERNERO: We have a separate activity, it is

not part of this design feature thing. There is strong
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interest in the Office of Inspection £ Enforcement in the
causes and the reduction of forced outages, the challenges
to the plant, the number of transients from the overall risk
point of view. It is not a big factor to cut from six
challenges to three challenges of the protective systems per
year, but it is real. It is an improvement.

We have some related activity. It is not really
going now, but we have a contract structure that is supposed
to start shortly on that thing on forced outages, and
vhether that can lead us to a clear ider%.fication of a
thing like 100% -- not 100%, but let's say 407 turbine
bypass capability as a new requirement, that is possibdble.
But I would be surprised if we got that far.

MR. MURLEY: That kind of study and that kind of
thing is precisely what I had in mind in the area called
Guidelines for Design Process. It seems to me that we ought
to be requiring that there be studies like that done while
the plant is in its very early design stages. So that is
the time to require it.

And again, Bob's answer kind of -- we kind of
drift tovard a prescriptive approach; 40% bypass versus 507,
vhatever. That should not be our job. We should lay cut
some general requirements about minimizing the challenges to
this and that and let the designer figure cut the best way

o do it.
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MR. EBERSOLE: A while ago, ve were talking about
the containment -- the dry versus the wet boilers, and I
mentioned the fact that valves were critical in these bdig
twvin boilers, BWR type units. When you do one of your
probabilistic studies and you have valves, many cf wvhich
perform critical safety functions because they must stcp
flow from some hypothetical incident, vhat credit do you
give or what do you give that by and large most of thcse
valves have never been dynamically tested? And therefore, I
do not know, for one, vhether they are that good or not.

MR. BERNERO: Right now to my knowledge we do not
take that into account.

MR. EBERSOLE: Well, you are accepting on faith a
vary ethereal sort of thing. And I think something should
be done about it.

MR. OKRENT: We are at 12:00 o'clock, that puts us
an hour behind the agenda. The next presentation was to be
an hour. We can take it now and break for lunch at 1:00.
Let's see, is there a preference our speaker would care to
express? Well, why don't we do it right now then, ockay.
There is the podiunm.

MR, BERNSON: I am Sid Berensen, Manager, Nuclear
Engineering for Bechtel Pover Corporation and with me here
today is Chris Jutter, Chief Nuclear Engineer in the

Gaithersburg pover installation. Chris ha: to leave about
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12:30. His participation was primarily intended to help nme
react to some of your questions, so I hope you will ask
questions as ve go. I am sure you will, rather than wait
until the end of this thing.

I enjoyed sitting here all morning long. I
remember the last time I talked with Bob Bernero vas a few
veeks ago. I went in to talk to him and I spent 15 minutes
listening to him. The same sort of situation occurred
here. That seems to be tyrical, but he sure has a lot of
information to impart, so T do not mind.

In my remarks today, I wvanted to make scome
comments with regard to both the technical and the licensing
process aspects relating tc requirements for new plants.

MR. OKRENT: Excuse me, you might want to divide
that into two parts, depending cn =-- .

MR. BERNSON: I will probably be dividing it up
into three or more. This is intended to be informal. I dc
not have vugraphs, I do not have a shoft shoe act or
anything of that sort.

MR. OKRENT: You may want to take those parts
vhere you think your support man is most heipful.

¥MR. BEBNSON: I wanted to remark, however, in the
beginning and perhaps Chris has some comments as well, that
when I listened to the presentation I am struck by the fact

that the Commission has ncw determined that ve have a
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moratorium on new plants. Since no one will knowv beyond the
near-term construction plants what the requirements are
going to be for some five years, and then, of ccurse, ve
vill have to figure out to design the plants to meet these
reguirements at the end of that tinme.

We will not even be participating, as 1 “iev this,
in the process of developing these new requirements because
there is an arm's length relationship rtetwveen industry and
the NBC and their consultants. Now we see the NEC acting in
a vay to help us figure out how to design the new glants
because the existing generation of some 200 or mcre somehow
are totally unsafe, and I wonder why they are oreratinge.

It seems to me that the Commission's job is to
have a regulatcry process, a regulatory structure in place,
that would allow somebody to come in and apply for a license
any time. One of the reasons why people are not interested
in taking some creative actions in the next few years I
think, aside from the financial things which are being
vorked on, and the public attitudes which I think are being
wvorkad on, and we do have a new administration which says ve
need nuclear, and all of the statistics on excess capacity
around the country are very misleading when you lock at
regions.

One of the problems is that people have nc

certainty wvhatsoever that they could come in with a
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perfectly licensable design, a replicate if you will, of
something recent and expect to . :ve it considered. The

staff would not know what to do with it. The Commission
would not know wh:t to do with it.

And I believe that nothing has really happened
that forces us to stcp for the next five years or ten years
to figure out what the next generation of nuclear plants
should look like. Because it seems to me that we perhaps ve
oucht to be forgetting the light water reactor groject
entirely, if that is the way we feel about it. £o I am a
little disturbed.

Also, the discussions on system reviews and so on
seem to imply that nobody is going to use existing designs
as a base for future designs, and these are mature,
extablished, detailed things that we and the other people in
the industry already have developed. And the kind of
systems reviev process that they are talking about may be
very fine for developmental technology where you really do
not have any previous history. But it is not really the
kind of thing that I viev should be applied to mature
technology, and in fact, we do have a mature technology in
nuclear pover plants, light water reactor nuclear powver
plants. Most of the technology is known by the industry.

T am constantly disturbed to find out how little

the staff knows about the extensive engineering .process that
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goes on in the development of the designs of these plants.

The systems engineering, the reviews, the interactions that
occur between the NSS supplier, the licensee, in developing
these things.

It seems to me we need much closer communication,
and before ve start conjuring up new ways to tell us how to
do our business, maybe it is partly our fault for not
spending enough time explaining these things to you, but
ve've put a lot more engineering hours into the design of
systems than the NPC staff does in reviewing systems; an
infinitely larger number of hours, and that is not spent by
people with very little knowledge of systems.

And over the years I think the track reccrd in
design is not bad. The communication to operation has been
bad. €S0 let's see. I think I would like to give Chris a
chance, if he wanted to make scme introductory remarks on
any of these subjects before we go on to some other things.

MR. JUTTER: Thznk you, Sid, those comments
reflect my own feeling. Cne additional point that Mr.
Murley was trying to bring out in terms of his concern about
the lack of systems review in terms of the structural
components where an over-pressure situation occurs that was
not anticipated. XNo one was awvare of what was on the cther
side of the wall. That, in his opinion, cteflected a very

compartmentalized approach to design.
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I think that is a little simplistic in that the
design of one compartment and the systems, the components con
one side of the wall, certainly are designed as a system and
vhere they traverse into other compartments there is an
integration. But if one is looking at the strength of a
vall and its impact on the other side, the design presumes a
certain design pressure for certain transient and accidents;
pipe breaks and what have rou.

And if the design parameters change sc that a
larger pipe break or more energy is released or whatever it
is that causes an over-pressurization, then the design is
looked at. And we do look at the other side of the wall, we
do locok at the systems and the effects and modifications are
made if necessary.

But the fact that up until that point no one had
asked the gquestion vhat if we get a greater pressure in that
room. Well, that is not really the designer's point. The
design is set around the parameters acainst the regulatiors
and the guidance and the design principles and standards,
and within those criteria we wvork.

But to ask at every juncture what if we exceed all
these design criteria, ve are in a never-ending design loop
that never translates into a complete design. Eut where
changes in design criteria or parameters are identified,

then ve certainly do have a systemized approcach te it. It
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is an integrated apgproach, as Sid explained.

There is an immense interface amongst disciplines
and betveen organizations such as the NSS and the architect
engineer, and this goes on endlessly. And although anyone
can point to examples where he has talked to individuals
representing one organization or another, he might say,
vell, that is not in my scope, that does not represent the
design process.

MR. BERNSON: Do you have any specific order you
vould like to cover these things in? Do you want me to just
go on?

Well, the assumption that I am making as a
preamble to this discussion is wve are talking about features
and processes that might be applied to new plants, tc new
designs. We are not talking about backfitting, we are not
talking about near-ierm construction permits. I guess that
is all there is in the pipeline.

MR. OKRENT: That is the correct assumption.

MR. BERNSON: Okay. So that backfit
considerations and issues of that nature are separate and
distinct from this, and the things I talk about I dc not
necessarily believe should be bandaids to add toc existing
plants. That can be discussed some other tirme.

We also have the relief and a basis fcr cur

position is that the current designs are mature, as I
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sentioned; t'iey are basically safe, and the design of the
nev geaerat'on, hopefully which will come out of the end
evolutionary process. We should recognize that the existing
plant crop, if you will, includes a nuaber of light wvater
reactors overseas that have been sold by U.S. industry.

They are being built and several more of these are likely to
be cosmitted in the next fewv years.

So there is an ongoing process of design and
conztruction of the current generation of light water
nuclear plants noing on in the world. It is 3Jjust not
happening here.

The overseas customers are expecting a high degree
of stability and consistency from us, and they require that
the design should be licenseable in the U.S. So ve have a
problem -- we being the industry -- in trying tc comamunicate
to the people cverseas as to what current U.S. regulatory
requirements are if you guys go into hibernation fcr the
next five or ten years.

This factor, plus- the vealth of experience that ve
are going to be getting frca the plants and the reliability
analyses, the PRA's and all the wvonderful things ve are
going to bde doing, strongly suggest that even future design
should not depart very much froca the current designs, and
the changes should be logical, controlled and regresent

obvious improveaments. I Ao not know how you measure oblvious
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but it ought to de significant.

As most people in the industry have told you over
the years, ve favor changes are tovard accident prevention
or changes that are obvious simplifications in safety
systems. Many of these featnres have become rather complex
over the years as ve have laid out more and more
requirements. So they really do not reflect all of the
let's say the design bases they were originally conceived to
handle, and so they become a little bit cumbersome.

And T think, over on our side of the fence, on the
reactor side of the fence, they would wvelcome an ogpportunity
to take another look at their systems and see vhat fine
tuning might be required in some of these areas, based upon
nev requirements.

But this type of fine tuning I think would occur
more effectively in an environment that allowved some
tradeoffs, and not necessarily requiring that every ch=21ge
had to be added and that every change had to be backfitted
to meet existing designs. But rather, they are allowved to
make the tradeoffs for simplicity, complexity in the future
generation.

I also have a personal feeling that our excessive
preoccupation with accident mitigation could be a real
problea for us because if ve, in fact, as a community

helieve we cannot make the plant safe enough so that the
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mitigation features we already have, the containment
essentially and all these cther existing characteristics,
are inadeguite and ve need another round of extensive and
conplex mitijating features, then in fact ve believe ve are
goli ' to lose reactors at a fairly high rate. And if ve are
going to lose these plants, why wvould anyone want to invest
in them? 1Is it a nrudent investment fcr the ccuntry, for
the utilities, for the industry?

Shouldn't ve come up with a design that does not
require a tremendous emphasis on mitigating features?

MR. KERR: What is the conclusion of that logic?

I am not sure. I follow you to the point vhere you say 1if
these p.ants are going to regquire a lot of mitigation we
should not duild them. J3ut what does one then conclude?

MR. BERNSON: I think the conclusion is =-- let's
say a hard conclusion, simplistic conclusion. would be that
1f existing plants are so likely to have core melt accidents
that you need to design in and engineer in significantly for
-= in the wvay of accident mitigating features, then ve ought
to attack the other side and <o what we can to reduce the
probability of core melt to the point where you dc not have
to provide the mitigation features.

And somehow it seems to me that safety gcals and
ris* assessments or vhatever standard you use for judging

vhat is acceptably safe would demonstrate what you need to
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do to get the probability of core melt down to the point
vhere one does not need the mitigating features. And I
point out I am talking about significant additional
mitigating features.

I think all of us feel that the current designs
and containments and so on are a desirable, necessary part
cf the design Pasis for plants. I doubt anyone is
suggesting ve back avay from these. But my point is when ve
begin talking about core catchers and filtered vants and
things of this sort, and major accident* recovery features,
ve are saying ourselves and we are admitting to society that
ve really think these things are going to happen.

And then I think some studies ought to be made on
what -=- is it really pursuing the technology if ycu really
believe that that is the wvay to make it safe.

¥R. KERR: I ar reluctant to try to give you a
lecture on statistics dbecause I could not if I wanted to.
But we all reccgnize the probability of a core melt is not
zero. And I think we all agree that we want it to be small.

The problem, it seems tc me, is oue of deciding
how small and having decided on that, how one demcnstrates
that one can make it that small. T think yocu have this
problem and wve have it to consider.

And if one decides that the goal is one which says

it must be this small tefore we can forget about mitigation,
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and if the statistics that ve have do not permit us to
demonstrate that indeed it is that small, then ve are faced
with a dileama. What do wve do?

If you cannot demonstrate statistically that it is
that small, you say, vell, my judgment tells me it is that
small, and so I am going to build on those mitigating
features. Or does onhe say that since I cannot demcnstrate
on the basis of experience that it is that small, then a
conservative approach is to build the mitigating features.
To me, that is the essence of the problem. I dc rot propose
that I have the answver immediately available.

¥R. BERNSON: Okay. But I think wve alsc can
demonstrate that there is a certain capability inherent in
existing designs to handle core melt situations that also
exist. And I think ve can also demonstrate we have been
using relatively conservative assumptions in terms of what
happens to fission products when you have a core melt. You
combine all these things and the risk to the public, even in
the event of a core melt, is low.

And the wvay that I look at it is that a core melt
that would jeopardize the integrity of an existino
containment and release large gquantities of fission products
is not likely to happen more than once .0 the life cf a
1ight vater reactor. That is a personal feeling. It is e

philesophical one, but I do believe if you begin tc study
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the post-accident period -- and I think we should Pe lcoking
at these things ~-- hov many of these accidents that ve would
like to mitigate with a ven: are likely to happen in the
life of the whcle population of reactors. And how many
people are we really protecting? What level of improvement
vould occur after the first one?

#R. ¥YERR: Let's suppose that the answver to the
number is one, and to the number of people that wve are
trying tc protect is 20,000; then what would you Jdo?

MR. PERNSON: Well, I would reduce the probability
of it hagpening, of the core melt cccurring, because I think

MR. KERR: You are convinced that you cculd de¢
something which would make it possible to demonstrate to an
objective group of people that you have indeed reduced the
core melt probability to an appropriate level?

MR. BERNSON: I think that has got tc be the key
to this. Yes, that is my personal feeling. Ckay. But we
hope that the future design-related regulatory requirements
vill emphasis criteria and not design prescriptlilons;
encourage simplification of safety features. 2And I doubt
this wvill ever happen, but except simplified analysis or
even engineering judgment rather than some of the state or
the art techniques ve are using and extent of gualification

testing.
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We seem to be unable to accept history, experience
and judgment in a lot of areas, and find that we are getting
more and more involved in very complicated analytical
prescriptions, and no one is convinced that anything will
vork unless it is qualified and tested to the exact
environmental conditions.

In most cases, when one is followed up by
environmental qualification, we found that the problems are
either obvious or th..e are nc problems. I think to scnme
extent, judgment has to be factored into these things.

MR. OKRENT: I guess I am not guite sure what the
basis of your suggestion here is. You feel that the record,
even Bechtel's record, is such that it is so free of errors
in design, construction and so forth; in fact, even in
judgment as to wvhat would werk and what would nct work, that
the regulatory staff could just leave it to Bechtel to do a
good job and say, you know, the general design criteri2 now
are as general as you could deduce. You say, you meet
these, which is what people would say back in 1964. And
then the NRC should walk avay from it?

¥R. BERNSON: No, no.

¥R. CKRENT: Then what is it you think they need
to do and why?

¥R, BERNSONs I think the requirements should be

in the form of criteria, but I do think that the engineer,
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the licensee, has the responsibility tc demonstrate that the
requirements have been met to the NRC -- to the staff. And
through analysis and -- .

MR. KERR: I thought I almost heard you saying
that one of the criteria should be -- one should use good
aninéerinq judgment.

MR. BERNSON:; What I am really describing here, in
another phase of our activities frequently ongineering
judgment is not given a great deal of credibility, even
though there is a reasonable demonstration that something is
safe enough or reliable encugh based upon experience, or the
design is adequate. One is forced to go through an
extensive analysis and qualification testing. There is an
awful lot of emphasis on getting periect documeataticn.

¥R. XERR: One cf our former members for whom I
have a great deal of respect once said that the difficulty
with specifying engineering judgment is that it implies that
one has both engineering and judgment. And that is a fairly
strong qualification; much stronger perhavs than saying that
one does an analysis or one does testing. I do not think
any of us are opposed to engineering judgment provided it
exists.

¥MR. JUTTER: Our discussion of judgment is not a
one-sided affair. We are not talking about Rechtel's

judgment or the industry judgrment; we are talking about the
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freedom to apply a judgment from the regulator as vell,
vhich prescriptive regulation obviates.

If the technical staff does not have the freedonm
to interact with the designers and come to reasonable
decisions that include judgmental calls, Put merely have to
go down the SRP acceptance criteria or the checklists that
are so prescriptive and say, thou shalt do this, or you
shall demonstrate with so much pager or so much testing;
that does not allowv for the freedom of applied exrerience
and judgment calls to come up with a mutual decision. That
is what wve are calling for.

MR. EBERSOLE: Aren't a lot of the delays that
have been exprienced really due to poor interpretation of
generalized criteria; non-conservative interpretaticn? It
gives you a freedom to make a judgment. You come in with a
judgment because you did not have a prescription and the
staff stops you in your tracks and tells you to go home and
make a new judgment.

MR. BERNSON: There is some of that. There are
also a lot of cases where people on both sides of the fence
wvould agree that the judgment is fairly reasonable, but the
prescripti-n says you have tc have this, this and this in
place, and demonstrated.

MR, EBERSOLE: One cf my favorite criteria is

GDC=-19, control room criteria. It says you will %»e able to
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shut dovn a plant froe cutside the control room. A loose
and non-lideral interpretation of that is you can run froa
the control room with wires out of the control room to an
extension point, like an extension svitch, and therefore
fulfill in the narrovest sense the fact that you can shut
down from outside the control room.

That does not, in any wvay wvhatscever, eliminate
the control room from beins the focal point of inability to
shut down.

MR. BERNSON: Well, yes, but you will recall, I
think, there is an avful lot of detailed NRC guidance on
that subject that says this is acceptable. We are not
dealing with something that was just left at the GDC level.

¥R. SIESS: Coming bdack to judgment, you are not
talking adout unrevieved judgment; you are talking about the
staff exercising judgment. Do ycu feel that the staff is
not permitted to exercise judgment under the present
regulatory systen?

¥R, BERNSON:; I think there are a nuaber of areas
vhere this is true. I think it is certainly true in areas
vhere the decision gets away from NBER and into IEE. T do
not see the same degree of exercising or peraission to
exercise jucdgment over in that area.

MR. SIESSs Do you think that in some caces the

inability to settle matters on the basis of judgment is
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not accept judgmental statements, or do hearing boards
accept judgments?

¥R. BERNSON: I think that is part of it. But
again, there is variation in the case of the hearing
process. There are some examples where the reqgulations
themselves are so proscriptive that one is not alloved to
exercise judgment.

MR. EBERSOLE: What about making judgments and
getting agreement along the way; that is, parallel effort to
cbtain judgment agreements?

¥R. BERNSCN: What I an really referring to is T
find our state of the art analytical tools keep growing by
leaps anc bounds, computers get bigger, the analytical
models we h ve to use get bigger, and all of the engineers
are eager as heck to use them on every problem. And
sometimes they £find things that are even analytical
artifacts from the analysis. They are not real, but they
are problems that you cannot put to bed very easily even
though you knowv that they cannot cause any difficulty.

Some of the high fregquency stuff that comes cut of
these analyses ve know the egquipment can survive it, but it
is a heck of a job to prove and, in fact, they have not been
tested at these high frequencies. And yet people are afraid

to exercise judgment and say all right, it comes out of the
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analysis; ve see it there, but it is not a significant
factor, it is not a significant threat to the integrity of
the coaponent or the performance of the comprnent.

These are the areas that I am concerned with and
it is going to get worse because our analytical mcdels are
sophisticated but they are not perfect representations of
the real physical world. And that is really where I ar
concerned; the dynamic analysis of structures, of piping
systees, the things that ve are doing in that area, and the
problems that ve are discovering in the gprocess.

MR. SIESS: Do you find the compoundina of
conservatisms a bar to Jjudgment?

MR. BERNSON: Yes, and in some cacses I think the
excessive conservatisa in one area which I was going tc
touch on later =-- .

XR. SIESS: I really was nct saying excessive, I
asnot talking ECCS when I use the term; I am really talking,
say, evaluation model verzus best estimate analyses in the
general sense. If you put in toco many conservatisas,
compound them, and you end up with something that is sc far
from reality you cannot exercise judgment on it.

MR. BRERNSON: I guess the ECCS is cne. I think
that there are some pipe break areas vhere we have jone
overtoard in the assumptions of pipe breaks and the

consequences of pipe dreaks that have led to rather complex
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and cuabersose design soluticns which may, in fact.
adversely affect safety. But you can't really prove it,

¥B. LIPINSKI: ¥r. Chairsan, are you familiar wvith
the ATWS discussions? I think ve are in our 13th calendar
year. GE was the first one to come forvard. Are you
familiar with the Browns Ferry event?

MB. BERNSON: Yes, I follov these things.

¥R, LIPINSKI: #de thought these fixes were in
until the Browns Ferry event, and it looks like we have a
design error that had been sitting there. NRC did not
review every design detail as submitted by the nuclear stean
supplier. And after the fact, if you take a closer lock at
it you £ind out there could have Peen a core zelt, had it
hapgened in two places at the same time. Sc that when you
say that a core melt is very i=zprobable and ycu locok at
Br~wns Ferry ar4 you thought you had the fix and then you
£ind out somedbody did not desisn it properly, it makes you
feel uncoafortable.

¥R, BERNSON: I do not claiz to »e an expert on
that one, but I suspect that the margin was 2 lot greater
than you represent it to be.

MR, LIPINSXI: Nct with design errors creeping ir.

¥R, OKRENT: It is a good exazple of probing into
your guestion of is it enough f$or the NRC to prescribde

perfcraance criteria. If it is enocugh, what is the rest of
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the syst~m that makes it enough. I think we ought to look
at it in :hat sense. I am not in any sense myself vedded to
any single approach. I personally would like tc see us use
performance criteria if it would, but then I see this kind
of example and see then how the pressure immediately arises
for it. A detailed review of every nut and bolt, in effect.

¥MR. BERNSON: I think, first of all, I agree, the
performance criteria must then be supported by 2 good
process of design review, both on the part of the designer
and the plant owner, and at least cn an audit basis to the
extent until they are satisfied by the NEC. I would much
rather see the staff spend their time reviewing, rersonally,
revieving final designs when they are finalized or a spot
basis or to whatever extent they think is necessary to gain
confidence, than I would the level that we have addressed
nowv.

We've spent a lot of time revieving in detail
things that are not really final, and it is not reviewed to
the level of detail that it probably should be. I am not
suggesting that there be less r:/iew on the part of the
designer. In fact, I am sugges.ing there be more. I think
reliability analysis and things of this nature are required
and should be part of meeting the criteria.

But what I am saying is you ought to give the

designer the flexibility to meet the criteria in a variety
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of ways and let him demonstrate to you, to the NRC that it
has been done through the process as well as through at
least spot reviewing the detailed results. And I also
expect that over the years wve are c¢oing to s.umble into a
number of problems like the Browvwns Ferry problem. No
process will be perfect, and when we do then that calls for
special acticn. It calls for a special examination and
investigation of tha+ event and what its consequences might
be and vhat fixes people would propose to make in order to
preclude it.

MR. LIPINSXI: That would be a ccre melt, though.

MR. BFRNSON: 'me people claim that TNI wzs a
core melt, too.

MR. LIPINSKI: ©W®hen you say we are going to
encounter the next event and then fix it, wvhy, that next
event might be a core melt.

MR. BERNSON: I do not know; I doubt it, I doubt
it. But that is an opinion.,

To emphasize or anmplify on some of the things I
said defore, it seems to me ve should be locking for
simplifications of systems and substitutions. Cne of the
problems is that a lot of the systems are somewhat difficult
to understand the operation of some of those safety systems.

MR. OKRENT: Can you give us an example of what

you mean when vyou use the term simplifications, or two
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examples?

MR. BERNSCN: One of them I guess you had
presented to you last month in the Westinghouse
presentations vhere they discussed this possible evaporative
condenser that they might consider substituting for the
auxiliary feedvater system. Which seems, at least at first
vithout analysis, to be simpler, accompliches the same
purpose maybe better, and eliminates some of the
requirements that have grown and become a part of the design
of the auxiliary feedwater system. So this may be an area
vhere one would pursue simplification.

I think that -- well, I personally think that wve
ought toc, as an industry, be looking at systems that perform
single instead of multiple functions. Safety systems that
parform -- I am one that believes safety systenms ought to be
single purpose and dedicated for the purpose of -- .

MR. EBERSOLE: Like dedicated heat removal systems?

MR. BERNSON;s; Dedicated in the sense that its
primary purpose is heat remcval and not th:e; or four other
functions as vell. But that is -- I would say that is a
point of view, it is a personal point of view and I could be
persuaded that there are better ways to accomplish the scnme
objective.

Put in principle, I like to think simple, so I

think a systea that has a single function, the cperators
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understand it, it vorks this vay and it can operate without
causing any preoblenm for a long period time, is a desirable
feature; one that does not need a lot of attention and
control. And I think some of these would be forthcoming if
they vere not treated as (a) to be backfit on existing
plants; (b) to the added tc all the existing paraphernalia
ve already have in the plants.

There has to be some tradecff.

MR. EBERSOLEs What do you think of the
characteristics of testing these systems? Should they be
able to be tested online without significant disturbance?

MR. BERNSON: Some of the -- most of the systems
are required to be tested as far as they can be during
operation, and to the extent they cannot e, during shutdown.

MR. EBERSOLE: Many of them are not really tests;
they are just mild exercises to see if the things are going
to move. I, for one, have little faith in large valves
performing their terminal function, which is intercepting
tremendous flows.

MR. BERNSON: Okay, if you are talking altout an
isolation valve that has to interrupt a large flow, if that
is its function, it seems to me you have to find some way to
she v a high level of confidence that it is going tc do
that. I am rot sure that it is possible in all cases tc dc

it by testing.
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But it seems to me that by a combination of
testing and conservative analysis you ought to be able to

accomnzlish that.

MR. EBERSOLE: At the moment, our shortfall is
testing.

MR. BERNSON: I agree. Otherwise, I feel a little
comfortable. I think most people would.

MR. OKRENT: How would you propose that the NRC
proceed with regard to new plants, in order toc develop the
regulations or requirements jin whatever form that would lea.
to what you consider tc be the improvements that could come
from simplification? Whatever phrase you wish to use.

MR. BERNSON: I think you have to handle it on a
plece-by-piece basis. I really do not have much confidence
that one could take a look at the whcole §ttuct0te ct
regqulation and reg guides and sc on in a single step and
remodel, remake the wvhole thing.

My feeling is that perhaps if an effort like this
vas considered desirable, the way to do it would e to
interact with the industry first to identify the principal
areas, the trouble spots, and vork on them, and tc¢ sone
extent, based upon what reactor suppliers and engineers
would like to have considered as optional ways of doing
things.

So in other words, I think an interaction early on
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;oold ke the proper first step to identify those areas vhere
ve thing regulatory change or reg guide changes or the SRF
process or the bdranch tequiresents are inhibiting things ve
are doing. It say be that there ar: not toc many.

I have a feeling -- you knou, ve are familiar with
the process. We knov hov to work with the process. But I
think that there may de scre areas vhere the reguiresents
have decome inhibiting, and I think that if the Ccaaission
vas prepared to entertain this kind of an activity, the
industry wvould bde willing to come in and talk abcocut it.

¥R. SIESS: 1If you elisinated the standard review
plan and reg guides, you would have performance criteria,
pretty such. But performance criteria are no gocod to you
unless you Xnov how you can demonstrate perforsance, rtight?
I mean, you have tc demonstrate perforsance to somedody, and
you could probadly save on the amount of paper it tock to
write the regulations, dut you would increase tremendously
the asount of time required to convince scaelody that you
had set %he criteria. The standard resview plan and industry
standards and reg guides that constitute a deed to satisfy a
docusent for those performance criteria.

¥R. BERNSON: I am not suggesting you throx any of
this avay. What I a®» saying is let's look a2t those and see
if ve cannot collectively ldentify the cnes that =may De

inhibiting improvesent, siaplification and address those
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only. You cannot throw out this wvhole process. You cannot
throv out the body of standards, the SEP's and reg guides
that are here. We understand them, they are -- .

¥R. SIESS:s A reg guide should not be inhibiting
because you can almost offer alternatives.

¥R. BERNSON: Theoretically.

¥R. JUTTER: I agree with Sid's statement that wve
understand the process. That is about as much as I can
agree with. I agree with Bob, ve have a framework =-- ve are
used to dealing with it I think is what he said. Fut the
framevork is getting very, very cumbersome and it is very
complex, and ve may be a little deluded because we work with
the NUREG's and the SEP's and the reg guides and the
branches, and the branch technical positions and so that is
our jargon.

But, if I vere coming into it and trying to make
some sense out of it anev, I would be flustered, tc say the
least. I think there is some nerit in looking at the GDC
criteria afresh with today's insights, and pricritizing then
and taking a look at infusing reliability priorities.

8ut T also would agree we should not throw out all
our experience that resides in the various documents,
vhether they bde SRP's, branch positions or whatever. Fut
they do need an overall and a housecleaningc.

MR. SIFSS:s Is it possible that you could come ug,
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say, vith a design on the basis of the standard review plan
or the regulatory guides that would then be completely
satisfying to the criteria, in the minds of the staff?

MR. JUTTER: I am sure that could be done.

MR. STESS: Are they complete enough?

MR. BERNSON: At what point in time? We have been
trying to do that for the last five or ten years, but ve
start here and by the time we get to there, the documents
have changed and ve are no longer -- .

MR. SIESS: Are they changing laterally or are
they simply increasing in amount of detail?

MR. BERNSON: Both, both.

MR. SIESS: There are actual changes in position
as vell as covering new positions?

MR. BERNSON: I would think so, yes.

MR. JUTTER: I would like to remember that this
conversation is aimed at locking ahead to new plants, and
maybe new institutional systems and newv design criteria or
vhatever will evolve. In thnat respect, we are talking about
modifying the existing licensing information and preserving
our experience gained to date; but applying into 2 more
streamlined fashion.

But we are also going to be dealing with a much
more limited number of designs in any future when we ring

standardization back into the picture. Fow do ve get from
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here to there? Nr. Murley talked about the nunmlter of years
it would take to get through the rulemaking and this, that
and the other thing. And Dr. Ckrent quite properly figured
that ve could not get there from here. And vhat we need to
bring this judgment is wve need to take a look at the
regulatory documentation, the framework we have, and there
needs to be a close interaction between the regulatory
function and the industry to apply these judgments.

Take a look at these design requirements. Are
they integrated, are they reasonable? Has the new lcok at
criteria been applied and come up with a logical set of
groundrules and criteria, and the supplemental reg ouides
and vhatnot that allowv for experience, allow for the
interaction of judgment between the regulator and the
designer. And hopefully, ve will have a cogent set of
design groundrules that we can all live with and we can call
standardized at some point in the near future.

MR. BENDER: Would anything like this happen if
the regulatory organization did not take any initiative?

MR. JUTTER: I refuse to ansver that guestion; I
really do not know. I would have to say on the surface I dc
not think it would in the amount of time that has gone by.
But there are probably arguments that would say it would
happen faster.

MR. BENDER: You would not presume that somecne
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vould independently do it unless the regulatory organizaticn
said to take a look at the other criteria and see whether ve
are interpreting it right, and vhether it is addressing the
richt questions? That's the vay I would =-- .

¥R, BERNSON: You might scdify it and say ve would
like to, ve would want to. I think the point is, first of
all, there has to be a wvillingness expressed on the part of
the Commission to do this. And then I think the response is
forthcoming. If there is no expressicn of willingness on
the part of the Comaission to do it, T doudbt that industry
would be prepared.

There are other exansmples, I think, to answver your
question. There is a whole raft of designs developed where
they maintain strict separation tetveen safety-related and
non-safety related cosponents. They would not even a tie a
useful pump into the onsite power system hecause they
understood that there wvas a proscription that said thou
shalt not mix safety and non-safety related systems; you
should not tie non-safety related systems into the emergency
bus. It m»ight e elevated to the status of a safety system.

This might be a misinterpretation of an SRP or
branch interpretation. Eut in any event, this is one of the
things that happened over a period of time. I think ve are

moving back away from it nowv.
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point of simplication. You had made a statement, I thcught,
earlier that you would like to see safety systems single
purpose.

MR. BERNSON: That is right, bducv I think alsc they
could be and ought to be backed up by the availability of
the existing plant systems.

MR. OKRENT: Well again, I am still trying to
press you firamly but gently to give me examples. Feople use
buzzvords, I find, and I am not alvays sure I know quite how
to put them into real examples that I can judge.

MR. BERNSON: Well, I think, for examples, it would
be worthwhile looking at these additives that ve put in
containment spray systems to expedite the absorption of
jodine. Is it really buying us anything? I look at some of
the added features that are put on some plants in the way of
leak chases and enclosure tuildings to trap leakage from
ve.ded steel containments or containment liners that do not
les* and tnings of this scort.

We ought to ask ourselves, and I think PFob alluded
to this too, whether we are getting much by specifyinag such
tight leakage or by collecting things that we really do not
think will exist if the containment integrity is maintained.

MR. XERR: I think your spray additive is 2 good

example because we have discussed that at some length, who
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should de doing that, vho should take the initiative of
convincing vhocever needs to be convinced that either ne

spray additives or better spray additives should be

considered.
MR. BERNSCN: I doc not knowe. I think it reguires
some kind of interaction. I think one of our prodleams is

the relationship ve have in mest interactions with the staff
it is not really possible to come up vith many of these.

¥BE. XERR: It msay be ay perception -- I az sure 3y
perception is limited, dut it is ay perception that there
has been some reluctance on the part of industry, vhatever
that means, to take the initiative in areas of this kind
just tc asseable the inforsaticn that is needed tc 2ake a
convincing argument to the staff that says here is something
that really is safer than wvhat ycu are now regquiring, let's
use it.

“hat I have seen is an effort to say to the ctaff
ve dc not need that, bdut I dc not see 2uch that has said,
look, this is what you are nov requiring, here is scmething
vhich we wvant to dc which is sispler and vhich will Dde
better. Maybe I Jjust missed these situations.

But I think the spray additive cne is a very good
example lecause I agree, I think something needs o be done
about that, dut I 4o not know who should do it.

ant

[

¥R. LIPINSKI: Y¥r. Chairman, the Palance cf ¢
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includes aux feedwater systems, does it not? And as an
exaaple, do you design flowmeters in the cutlets of the
pumps or 4o you have pressure gauges that indicate pressure
is up vhen the valve is open and you assume you have flow?

NSow, you are given a general specification to put
in an auxiliary feedvater system in your single-failure
criterion, but it does not say you have tc meter that flow
directly. Then you get into the testing requirements. If
the testing requirements are not spelled out in detail such
that you test one train of the feedwater system, that you
shall not defeat the other train of the feedwater systeam,
such that if you accidentally wvalk avay after a test mcde
and you have left both trains defeated, hov would you
propose you get all that infermation by a general design
criteria?

MR. BERNSON: I think there are several points
here. First of all, ve have done and are recoamending a
reliadility analysis on the auxiliary feedwater syrtenm.

MR, JUTTER: I am going to let you handle this
one. I am leavinc.

¥R. BERNSON: ©We have done this on some plants
prior to T¥I. As far as testing is concerned, I have had
certain probleas with that because, as I understand it, if
the otjective is to do monthly testing at full flcw, one has

to in effect reduce the capacity or capability cf the
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auxiliary feedvater system to respond to the demand unless
you reconfigure the valves, whereas if you test it at
reduced flov, you would not have to reconfigure the valves
at all.

We have some designs which in eff{ect can be tested
but they are alwvays available. We have other designs vhere
you have to reconfigure the valve lineup in order tc put the
system in the test mode and in fact reduce its capability at
that time.

I personally believe and we have made sonme
recommendations for future plants that the safety status of
all systems be known, monitored and reported and available
in the control room at all times so that operators would
know if they had safety systems available for operation, and
this would include monitoring the critical valve lineups;
and I think there is a reg guide that requires it.

Reg Guide 1.47 regquires that all these valve
positions be monitored if they are ~hanged in position more
than once a year. So I think there are a number of existing
requirements as vell as prudent engineering practice that
causes these things to happen.

T think to some extent we are looking at plants
vhere designs were frozen a long time agc before some of the
new requirements and criteria had been developed.

MR. LIPINSKI: You only had a general criteria.
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The only wvay you have gotten your nev orders is through some
bulletins and corders telling you how to mcdify the systenm.

¥R. BERNSON: What I am sayirng is I do Delieve
that the orderly process of developing reg guidss, the
orderly process of develnping designs, of doing more systems
analysis over the last four or five years has led tc these
discoveries and has improved the systems, gquite apart from
regulation alone.

ER. LIPINSKI: Okay. But if the general design
criteria are 7ot changed, ycu have no requiremsent on hecwv to
design those feedviter systems any differently than you had
in the past if you disregard the bulletins and crders.

MR. BRERNSONs If you are saying that the only
guidance ve have on how to design the plant comes from NRC,
then I guess I would agree with you.

BR. LIPINSKI: We are locking at the results of
designs to general criteria that have deficiencies.

MR, EERNSON: Then what you should e concerned
vith is the process of design and not telling pecple what
the product ocught to Db..

¥R, EBERSOLE: Suppose these vere more
prescriptive? Then we would have avcided this, wculdn't ve?

MR, BRERNSON: You may have av' .ded this and at the
same time accomplished or overlooked scmethiny else. I think

yon have got to be concerned with the process and
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MR. EBERSOLE: Since Walt brought up the topic,
vhy shouldn't T have auxiliary feedvater systems wvhere I can
valk up, punch a button and say go, and merely observe that
it vent and the main feedvater system did not have to
provide that fraction of flow that it did, and I could 66
that any time I vanted.

I just punch a button that says «ux feedwvater
system on, and T observe then that the main feedvater systen
pulled down so many pounds per hcur.

¥R. BERNSON: I do not have the answver to that. I
think it is not possible in existing designs.

¥R. EBERSCLE: If I had my druthers I would put it
in there as a gprescriptive feature.

MR. BENDERs Let me go back to the other point
that you made, we ought tc be working on the design prccess.
Suppose I accepted that? There is something called
reliability analysis around here that pecple are rmaking a
big fuss adbout. Is there a process?

NR. 2ERNSON: Do you mean is there cne that you
could --

MR. BENDER: That you could point to and say do
this kind of procedural action in order to be s=ure that ve
get the kind of reliability and performance characteristics

that ve need for public safety purposes.
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MR. BERNSON: I cannot identify one reference and

point to it, but I am sure it could be defined in -~ the

|
process could bte defined in a reg guide or something of that ‘
sort.

MR. BENDER: It has not been yet. ©Would you
support the idea of a reg guide?

MR. BERNSON: I would much rather see us go back to
vhat we did a few years ago, that is, let's get some
industry standards writter that the Commission could
andorse. This is really the proper process for developing
these things.

¥R. BENDER: The conmmon denominator was so low
that there was not anything left. Will it change now?

¥R. BERNSON: We have not tested the industry
since TMI. The standards program since TMI I thirk has been
a little better.

¥R. BENDER: I think the industry might be willing
but the gpeople are unwilling. That is my impressicn.

ME. BERNSON: One of the problems, of course, is
that a lot of the people in the standards community are
losing their enthusiasm because they are finding that the
Comaission is not adopting the things they are developino
vithocut major changes.

NR. BENDER: Standards are like everything else.

Unless you have a good example to work frem --
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doing. There is no effort to make it any better.

MR. BERNSCN: They have changed a bit in the last
fevw years.

One of the things we ought to be lookinag at in
terms of regulato.y requirements that ought to be applied is
in the area of extensive use of multiplexing and fiber
optics systems in safety program systems. Our engineers
think this is a real winner for the future in terns of
system security. fire security, plant layout,
simplification, but i*t seems to me that we need to look at
vhat the safety requirements would be, what the regulatory
requirements would be for use of such systems.

And here is an area where I think interaction with
the industry and the technical community staff and so c¢n
vould be very useful in advance because I am not sure that
anybody would be hero enough to plunge into this without
having scme understanding of what the requirements should te.

¥R. KERR: Again, who should take the initiative
in this? %hat is to prevent the industry frem saying here
is a much better system than we are now using and here is
the way ve would propose to construct a reliable, testable,
vorkable, simple systenm.

MR, BERNSON: #here would be go in the Commission

today to have that thing revieved?
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ME. XERR: 1Is the alternative toc simply vait until
the Commisrion tells you what they would accept?

MR. SIESS: An example is the passive containment
system. Somebody thought they had a _imple systenm.

MR. KERR: I am sorry. I am open to a suggestion
vhich vas made that greater use of fiber optics and certain
kinds of information ccllection and dissemination systems
vould make things better and simpler. I am saying given
that, vho should take the initiative?

MR. LIPINSKI: Mr. Chairman, optical isclators
have teen used and they have been accepted.

MR. BERNSON: We are talking about fiber optics
transmission lcops. You can extend that. The principles are
extended.

MB. LIPINSKI: It is up to you to propose your
designs.

MR. BERNSON: I understand.

MR. KERR: It may be so difficult it is completely
self-defeating. I do not know. It may be virtually
impossible to get a nev idea accepted. If that is the case,
it is very unfortunate. It may be the case.

¥R. BERNSON: I do not think so.

What I am suggesting here is ‘hat an expressiocn cf
villingness on the part of the Commission to listen to

proposals in this area may be all that is reguired or an
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expression that ve recognize this as a newv technoloey that
ought to be factored into or considered and evaluated for
future plants. That might be enough to stimulate acticn in
the standards community or somewhere to bring this about.

I just have a feeling that at the present time the
standards, the processes, the rules do not exist, and I an
not sure to what extent someone would be herc enough to
propose a complete system using this technique for future
plants.

So it is a synergistic thing. We have tc find a
way -- there is a willingness cn the part of the Commission
to consider it, a willingness on the part of the industry to
develop it.

MR. SIESS: What is your thinking in terms of a
physical separation? What is your thinking in terms of
separation, physical separation of redundant systems?

MR. BERNSON: I personally think with the present
designs that there ought to be separation of, you know, twe
trains. If you have two-train systeac, there ought to e
tvo separate areas, physical separation. All of our new
plants have maintained that degree of separation.

Our nevest designs attempt to accomplish the
physical separation throughout the plant, of ccurse except
in the control rooam, which is a central point.

MR. SIESS: The German desicns where the diesel

ALDERSON REPORTING COMPANY. INC.
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generators are on opposite sides of the building --

MB. BERNSON: I think a fire wall petween them is
adegquate. I am not suggesting that we ne=d greater physical
separation for some unknown threats beyond fires and
tornadoes and things of this sort which can be grotected
against. '

MR. SIESS: It seems to me sabotage vas oOne
objective for separation, common environment, other than
fire, flooding.

MR. BEBNSON: Each of these things can be designed
against to some extent, and I really wonder whether one can
achieve the degree of security you think you are achieving
by greater physical separation. When you consider all of
the spurious functions that you have to prevent in each
train in order to keep the plant safe and some cf the
conflicting problems that we have, I am not sure that some
of these things aren't really cosmetic.

When you begin to analyie the system in detail ycu
f£ind that some of these ideas are cosmetic solutions. They
deal with part of the problem but not all of the problem.

MR. LIPINSKI: How about the cable tunnel betwveen
the cable building and the aux buildiag, single tunnel, two
tunnels?

MR. BERNSON: Two. Appendix R requires it.

T think that we are running kind of lates. There

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



10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

137

are a nnmber --

MR. OKRENZ”: Why don't we let Sid run through the
points he vwants to make.

MR. BERNSON: Okay.

I think that we need to take a look at areas, and
I believe maybe that is part of what Tom Murley's job is, to
see if we have not gone too far in one area at the expense
and as a result increased the difficulties in some cother
area. Fire protection is a favorite here.

We have heard some individual expressions of
concern with regard to how much of the control room might be
engulfed in a major fire. The measures that one might have
to take to mitigate that I believe would severely degrade
the reliability of the control system.

So these things have to be loocked at togethev.

Are you gaining enough by pushing the definition cof fire
beyond all reasonable criteria and thereby incorpcrating
features in the contrcl systems which are transfers, things
of this nature that actually reduce the reliability of the
system and its controls and its safety?

We talked to him and we will be doing scme mcre in
the way of talking toc the staff about that.

I think you look at tornado and missile criteria
and it leads us to put heavy structural wvalls and roofs on

safety-related buildings up high, increasing the seisnmic

ALDERSON REPORTING COMPANY. INC,

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



10

1

12

13

14

15

16

17

18

19

20

21

8

24

25

138

response, perhaps even creating the first missile in the
event of an extreme seismic event. Are ve designing for
realistic missiles? Are ve designing for tornado and
missiles that are so severe that they are beyond credibility
and at the same time reducing somewvhat the seismic safety of
the plant?

The same thing would be true in the case of
definiﬁq excessively conservative radiation sources that yocu
have to shield the control room from or auxiliary Pbuilding
spaces from. Again, this leads to a lot cof concrete,
concrete up high in the structure. Sc these things need to
be looked at because we may be in fact reducing the seisnic
safety in qoinq be,ond reality for tecrnado and missile
effects.

Pipe break is one of my favorites. I think that
the design criteria wve have for selection of pipe breaks is
terribly conservative. In particular we feel that the
selection of two arbitrary breaks in every run of gpirping
regardless of stress is excessively conservative and leads
to pipe restraints and provisions for jet impingement that
really accomplish very little in the way of safety, add tc
the ccst of the plant, make access more difficult, conld
possibly reduce the reliability of the piping systenm.

Ne have been attempting in many wvays to expedite

the Commission’s work to try to come up with more realistic
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pipe Preal criteria for years. As I say, this is an
example. I think you need to have some response frcr the
other side.

Now, the Conmission's program is a very elalborate
one. ¥any studies are Yeing done. I do not know how much
money is being spent on the gquestion of pipe break. Almost
everybody taking advantage of the work that has been dcne
would conclude today we ars way too conservative in our
definition of pipe breaks for large high-gquality rigping
systems, and yet I see no action to eliminate these things
except where on specific plants and specific areas ve find a
problem and then there s analysis to show that maybe we do
not have to deal with the break at that particular location.

But generically we need to address the question of
pipe Preak and we need to eliminate some of this undue
conservatism.

I have some observations on the licensing process.
I think there needs to be more communication among the
branches of NRR. We should ke getting the same story from
all sources. We do not always do that, and I encourage all
efforts to stabilize the process and make sure that NREC
requirements are firmly stated and licensees are not
obligated to respond to individual opinions of the revievers
but they are only obligated to respond to literally stated

regulatory reguirements.
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We have had a lot of design by, I guess, review cor
ratchet, if you will. I do not want to give you any
examples, but I think wve are all probably awvare of a number
of those. I wvanted to talk about standardization a bit, Put
there really does not appear to be time.

MR. OKRENT: Why don't you take five minutes and
talk about it?

MR. BERHSON: Okay. I can hand out something here
vhich is a section of a document we gave to the Nuclear
Safety Oversight Committee discussing our standardization
program, and we have been invelved in standardizaticn for
nuclear plants just about from the day we started desicning
nuclear plants.

Our first step, of course, was toc try to use the
proven standards from conventional technology to the extent
ve could in the design and procurement of our nuclear rplant
equipment and construction of the facilities. Then soon
after that wve embarked on an effort to update our own
standards and guides to accommodate -- to reflect the unigue
requirements of nuclear.

We had over the years a lot of standards. Curing
the past 15 years we developed a large number of engineering
standards, guides, covered most aspects of our nuclear power
work. We have a comprehensive set of standard specification

-

for gprocurement of materials and eguipment, services. ae

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., 3.W . WASHINGTON, D C. 20024 (202) 554-234C



19

11

12

13

14

15

16

17

18

19

20

21

8

24

25

141

have internal guides which include a generic design material
for our BWRs and PWRs, which set forth a reference design,
and they are used as reference in a lot of our current
projects.

We also have an internal reference safety analysis
report which contains a lot of reference material addressing
all the requirements of the reg guide, and it contains our
current recommended positions on all the regulatory guides
and so on. We have used these for reference on many of our
projects overseas as well as in the U.S. since the early to
mid-seventies.

We have prepared and submitted I think 13 topical
reports all of which have been approved, and the only one
that has not is our containment pressure analysis topical
where there has been some residual disagreement for the last
four years, but it is a minor issue, and the analysis ve do
has been accepted on every one of our applications anyway,
and we have been involved in the duplicate replicate plant
licensing options.

We have now sibmitted a standard ceference design
for PBA, and ve are currently participating in the AIF
effort to develop the proposal for one-step licensing and
for a standardization program that would be compatible with
the one-step licensing program.

We believe that to be useful for balance of plant
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applications, the future standardization program should be
based upon the submittal of a safety analysls report that
has the following attributes. It would describe a fixed --
it would contain fixed plant and equipment arrangements.

It would contain vell-developed and I wculd say
rather fully-developed safety system designs, FNIls, flow
diagrams, functional descriptions, things of this sort,
vell-defined and comr>lete design criteria for safety-related
features, the description of the methods that are going to
be used to complete the final design and the acceptance
criteria that would be used to measure the design criteria,
and it would have sufficient flexibility tc accommcdate all
potentially suitable sites in the U.S. without impecsing
significant cost penalties for sites with favorable
environmental factors.

¢ should have flexibility to permit competitive
procurement of equipment from gqualified suppliers, and it
should not have to incorporate unnecessary or redundant
information such as detailed numerical design information
vhere criteria govern and details of nonsafety sigonificant
features.

I recognize that we all have a different opinion
as to what is safety related and what is not, but there are
obviously a nuaber of things in a current SER that go beyond

things that .anybody would agree have much bearing cn
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t all

, and

that includes, as I mentioned before, reaffirming suppert

for the national stardards programe.

And again, to summarize, it is important, I

think,

that we recognize that the industry should still retain the

responsibility for designing plants, demonstrating they are

safe. I do not think it is healthy for the NRC to assume the

responsibility for developing new designs for safety systems

for nuclear pover plants.

Thankse.

4R. EBERSOLE: (Inaudible.) Is there a way that

that can be determined?

MR. BERNSON: It is an internal document. Each

section will indizate whether this is an owner-supplied part

or vhether it is an NSS-supplied part. If it is a part that

Bechtel normally supplies, there would be recommended draft

text.
MR. EBERSOLE: I see.
MR. RERNSON: Yes. You can follow this thing

understand who contributes the various sections.

and

MR. CKRENT: I guess I do not have a sense cf

having heard hov one might arrive at a relatively few
standard plants by the procedure you have discussed.

a relatively few nationally, not a relatively few that
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Bechtel itself was doing. It sounded to me like what you
are proposing could still lead to a considerable number of
differences even among the Bechtel-designed plants.

MR. BERNSON: Well, ve do not intend to have
significant differences among Bechtel-designed plants, I
guess I would say, you know, unless there are ratiocnal
reasons for it. Obviously there are plants overseas --

MR. CKRENT: 1let's stay within the U.S.

MR. BERNSON: We are at the mercy of the reactor
supplier. If the reactor supplier changes his design, then
of course we have to have a design that matches up to it.
But our intent would be to use what we call cur generic
design as a basis for any new design, and if wve see that the
opportunity exists for new projects and for viable
standardization for a standardization program that allcws us
to present what is really essential in a license dccument,
then we would certainly cons.der firming this thing up even
more.

But the previous reguirements for standardization
ve felt were really restrictive for balance of plant
applications and therefore couid not be applied consistently
for all the applications ve had at the tinme.

MR. EBERSOLEs In your standard designs do you
maintain a regular practice of seeing why yocur standard

looks different from, for instance, Stone and Webster's
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standard or some other AE's? Do you keep up vith the other
fellow's practice?

¥R. BERNSON: Yes.

MR. EBERSOLE: There are discrete differences, I
suppose, if you want to make a study of it, differences in
philosopny, whatever.

MR. BERNSON: I do not really think there are
significant differences. There are some fundamental
philosophical differences in layocut. We feel that curs is
based upon a lot of experience in construction of the
plants, and for our containment design, our apgroach
reflects our experience, and we think it has the flexibility
that is sufficient. It is constructable.

MR. EBERSOLE: Does that mean larger spaces?

MR. BERNSON: Larger spaces where they are
needed. Zome of the criteria that have gone into desians,
like the SNUPPS, of course, there has been a lot of
consideration for constructability, skid-mounted equipment,
access for maintenance, dose reduction, all the things we
have been talking about, ALARA, security and sc on.

MR, SIESS: What is your standard containment for
a PWR?

MR. BERNSON: Stress concrete.

MR. OKRENTs Well, we are running a hour and 20

minutes tehind the agenda. It is not due to 4r. Ferenson.
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But I suspect wve had better break for lunch.

Let me ask, 1f we were to slip roughly 45 minutes
with GE, K¥C and Stone and Webster, would you 311 be alble to
survive that revised agenda? I did not hear anybedy say no.

let me suggest, then, that ve try to be back at
2:05. That will give you 45 minutes instead of an hour for
lunch. Is that okay? And we will hear from General
Electric and ve will velcome further comments from Bechtel
during the afternoon if you want to chime in.

MR. BEENSON: Thank you for the chance to be here.

BR. CKRENT: Thank you.

(Whereupon, at 1:20 p.m. meeting was recessed, to

reconvene at 2:05 p.m. the same day.)
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AFTERNOON SESSION

MR. OKRENT: The representative from General
Electric is here. We are ready to begin.

MR. SHERWOOD: I wvas brought up in an old country
school in upstate New York, and all my T-shirts I thought
vere 85. They were probadbly only 55. That happens to all of
use.

One of the things which they always taught us is
ve alvays had to stand up to talk. I have never been able
to defeat that, so I always stand up.

The other thing I wanted to make as a preamble, I
had cne of the best goddamn jokes to tell you today that I
have had in a lon3 time, and the recorder tells me it is
going to be recorded and I should not tell it.

MR. OKRENT: We will go intc brief executive
session.

(Laughter.)

(Discussion off the record.)

MR. CXRENT: The nmeeting will recormence.

MR. SHERWOOD: I am Glenn Sherwood, Manager of
Licensing for General Electric. I have been here many tiames
so most of you know me. I have with me today two
colleagues.

Mr. Joseph Quirk is cne of the licensing managers

from my organization, and Jce is responsible for the desisn
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basis of the BWR-6. Joe has been in licensing for gquite a
vhile. MNost of you know Joe. And he was involved in the
early days with the TVA design with the TV2 GSAR and also
the TVA FSAR. So he has had a lot of experience with the
PV¥R~-6 design. He is responsible for the PWR-6 design in GE
from the point of view of its licensing basis.

My other colleague tcday is Jack Duncan. Jack
Duncan is from Engineering. Jack is manager of all TNI
programs. He formerly wvas in charge of our ECCS programs
for many years at San Jose, so he has a wide backgrcund of
experience.

After my overview, I will be introducing Joce and
then Jack. We plan to cover several general areas.

I am going to spend about 10 to 15 minutes talking
about our design philos.yny at General Electric on the PHWR
and what wve are trying to do at General Electric to both
confirm and affirm the existing precduct line.

We have done a number of things which scme of you
are familiar with, and I want to expl:in those and then
those vill be given to you in detail la“er. I want to go
over some of the things that we are looking at in the event
ve feel the design needs tc be broadened.

We are looking at a number of things with
customers. You have heard about mest 2ll cf those so T will

essentially be summarizing those today. And then I want to
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talk about the nuclear island concept of GE, which all of
you know is somewhat unique if not totally unique in the
industry, vhere General Electric is responsible for the
total design of the plant, both the nuclear steam sugpply and
the balance of plant.

So I would like to chat a little bit about that
concept and licensing and then even make a proposal to you
for the PWR-6 standard plant and the one-stage licensing
thrcugh the FDA concept.

So that is sort of a summary of my overview.

Now, in terms of th> BWR-6 Xark III, I would like
to ogpen it with a statement and then make five observations
with the BWR-5 Mark III.

The BWR-6 Mark III we feel will be the flag
carrier for General Electric for the next decade. If we sell
100 or SO0 or 1000 plants, we would intend to sell the EWF-5
Mark III. There might be some modifications. If they were,
they would be in the few percent, 2and 1 will discuss some of
those today.

Hovever, we feel that the BWR-6 Mark III is now at
the end of roughly a 20-year :2voluticn in design. This is
a conscious design evolution. Joe will discuss so-e of the
details. The oricin of our design looks much like a PWR,
and through the years this design has been changed again

with conscious decisions b7 General Electric through the Jjet
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pump era to the curreut design.

We feel that the current design offers .any very
interesting opportunities for the utility, some of which
have not been agreed to by the ACRS and the NRC. 1In other
vords, we feel the BWR tends to ge* licensed with the same
set of -~ let me try to select the right wvord -- with the
same set of criteria as the PWE.

And so therefore the simplicity of design of many
ECCS pumps and the fact that we have a suppression pool
generally had not been given the formalistic licensing
credit which we would hope that the ACRS would appreciate.

Now let me talk abou’ -~ by the way, I neglected
to mention that any of the three of us would be pleased to
entertain gquestions as we co along.

Now, where do we at GE think the BWR-6 Mark III
is? We think it is at the 80 percentile in desion. ¥We have
one plant loading fuel, that is, Coshane (phonetic). We
have anoﬁhet plant within three months of an SEE. All of
the BWR-6 Mark IIls have been designed and largely shirpped.
I zay it is 98 percent because we still have a 2 rercent
ripple -- maybe it is 3 percent, because of things such as
environmental gualifications in going from a relay control
room to a solid state control room.

il1so we learned things such as the EBrcwns Ferry

scram event of a year and a half ago, so that we feel it is
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isportant that the things that we learn from the operating
plan are cranked back into the design. We are also learning
other things about how you start the RC-IC if you wvant it to
start every time as opposed to starting 50 percent of the
time, and we are learning how to crank that information back
into the design.

So our design, which we believe is a package of
paper, a package of hardwvare, and it is also a package of
operater instructions -- and we will elaborate on our
operator instructions later because we have added what we
feel is a majfor step forward in simplified operatcr
instructi ns to prevent any possible TMI-type action.

So we feel that the fine tuning which is taking
place with our plant covers the vhole srectrum from the
point of view of design and operation, and wve are cut
beating the bushes now for areas where ve need to improve
that las 2 percent. As I =ay, I gave you three or four
examples.

We do not see the need right now for any majer
changes in the design, vith some exc¢;iions. We have, and I
think you have all heard about this because Jce has Leen
here before, General Electric has had 2 major design review
group in process since TMI. It wvas headed by Jack Dluncan.
Even novw we have roughly 20 to 30 pecple working full-time

at GF cost looking at our design and looking at
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1 probabilistic assessment, fault trees and event trees and
2 looking at FEMAs.
3 That level of effort of 25 to 30 has teen geing on

4 for a number of years. It is a large effort from some of

5 our key engineers at Ceneral Electric, and again ve are

8 locking at the fundamental design. We have a $2 million

7 effort going on FEMAs in the balance of plint. Some of that
8 is in the NSSS, but we are anxious that the balance of plant
9 have essentially the same design reviewv scrubdown and

10 write~-off by our engineers as the NSSS.

1 Joe will give you a more detailed example of the
12 FMEAs and the balance of plant, and he will alsoc give you

13 some examples of problems that we found in our FEMAs and the
14 balance of plant. We do not want to have a situation with a
15 BWR where somebody drops a light bulb in the ccntrol rcom

16 that you lose the reactor, and we are guarding against that
17 by dcing FEHAs and fault trees.

18 Again, we feel at General Electric, and I would

19 like to have your input, that that is a fairly sulstantial
20 amount of effort re-looking at the BWR after it has been

21 designed on almost an orthagonal basis. Namely, we have

22 alrexdy looked at it on a deterministic basis using all the
23 single failure criteria and the other trappings of

24 Washington approval at the same time we are re-lcckinn at it

25 through grobabilistic assessment, the fault trees and FEMAs.
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Joe will explain when that program is to be
completed. We feel that our effort is unprecedented in terms
of size and scope in the industry. We should have that done
in about a year. I guess I am not cutting into your
details. We should have that done in about a year and we
feel that that will be a major confirmation of the design of
our entire plant even though the desijn used deterministic,
used single failure, used various criteria.

We are attempting to bring all that tcgether with
the fault trees and event trees. I am sure I am leaving out
a lot, so I hope you remember, Joe and Jack, how we want to
close these. I am only trying to set of a picture of the
thinking of GE in the direction that wve are going.

Nov in addition, the view in General Electric is
that ve have some excellent design features. Every time you
talk to us at GE, you know, when I talk to Jesse in the
hall, when I see Bill Xerr on a trip, they always say that
vhenever they see GE, they press the GE button and they get
the G: story. You probably want to hear it again today so
why should I rob you of that opportunity.

This vas given to you sometime ago by Jce when we
neard the presentation for the Allens Creek cecnstruction
permit, so I do not intend to review that again. Some of the
details you will be given ty Joe and Jack.

But ve 40 have some unigue features which we
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really entreat the ACRS to think about and to discriminate
betveen our product and other products because, as I said,
in the 23 years of getting CPs and OLs, we have not gotten
the credit that ve think is appropriate because of the fact
ve have a single cycle, single vessel, direct level
measurement, something like anywhere from 13 to 15 pumps for
an inventory, a reactor protection system which is now in
its third generation with the solid state nuc ear net
system, a redundant RKR and decay heat removal systenm.

I know that some cf you are concerned abcut
failure problems with our RHR. We want to remind you today
that ve have three modes of shutdown with the RFER systen,
tvo modes which are licensed, and even a backur mode; soO
therefore we feel that our RHE system does provide ~-- and
again, this has been codified in our fault trees and risk
assessment. It is a proper design and it does not expose
the people to any level of risk other than any of our other
integrated systems such as the reactor protection systenm.

We feel the same wvay about the control rod drive
system. Yes, there have been things which we have learned
about the control rod drive system over the last year. Yes,
we realize that that problem could have been avoided if wve
had tighter specifications on all the plants in the last 20

years.

Yowever, the specifications which wve have on
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current plants would have avoided that Browns Ferry flap of
a year ago, and so ve learn by those things, and as wve make
changes in our plant, as ve do with the RCIC, the HPCI anad
other systeas. So all of those sys.ems we have programs at
General Electric to bring them up to capability.

So t' ; advertised function of the RCIC at 90 to 95
percent actually happens. It is not 70 to 75 percent.

Now, we have also been looking at parametric
designs. This is part of Jack Duncan'’'s effort, which, as I
said, has nov been over the span of a year, and as large as
20 people on some occasions doing the PRA weork as well as
sonme of the generic engineering work.

What John and his work attempted to doc is after
the fault trees and event trees wvere completed and ve did a
fairly extensive and exhaustive complete of these cn
Limerick, you may recall that CE with the help of NUS and
SAT did the Limerick risk assessment, about $1.5 nmillion.
So the fault trees and event trees are -- what is the word
you use -- are necessary and sufficient to assure that one
has adeguacy in the fault trees covering the major potential
failure sequences.

We have also done a similar effort on BWR-€ in
terms of the fault trees and event trees leading to core
melt. Having done that, we look at all of the fault trees

to core melt and :bviously they all have initiastoers such as
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turbine trip, mainstream isclation valve closing, loss of
offsite pover, ATWS and what have you.

What GE has atteampted to do is to level all of
those historgrams so that the risk to the public is roughly
the same. Let's say roughly 10-’5,10‘5 per reactor year
that you would reach a core melt condition, not that you
vould have offsite consegquences but you would have a core

-E
melt condition or a couple times -- did I say 10 ? It is

a fev tinmes 10-6.

So what wve have done is we have assured that wve
have added the ATWS ultimate 3A that brought that
probability for core melt down. For loss of offsite pcwer
ve have assumed that we have an atmospheric containment vent
that brought that probability for core melt down.

We alsc did a number of control fixes on things
such as RCIC, HPCI and so forth so we would improve the
reliability. In general we irproved the reliability of
inventory during the many events by minor fixes on the
contrcl hardvare. You will see some results of that. And
those shov that those fixes bring the probability of core
melt to comething like a few times 10 6.

Now, this is a fairly substantial study and wve
vould like to offer that sometine.

¥R, OXRENT: Are you referring to the Lirerick

study now?
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MR. SHERWOOD: No, we are talking to the GE study

and ve spun off -- this is a BWR-6 presentation, and so ve

spun off a lot of the information from the BWR-4 wvork we did

on Limerick. The rest of it we did ourselves on BWR-6.

Now, I should say and must say that the BWR-6 work is not

done, but we feel that with the work we picked out of

Limerick plus the work we have done, it is not going to

change more thzn a few percent over the next year.

What I am trying to say is if you Pelieve systems
engineers that do fault trees -- and we are not talking
about the analysts who dc funny things with numbers. We have
used the GF systems engineers who have designed this
equicment They have participated in making the fault trees
and event trees. They have provided the numbers that we
have. There has been no system analyst that stood over
their shoulders and gave thea direction as to how to come up
with numbers.

So we have done this as hard as e could being
looked over the shoulder by EPRI, by NUS and by SAI, a
bulletproof PRE number for the probability for core melt
because we recognize that whenever one puts a number,
10-5'6'7. then the gquestion is a doubt of the basis for
that number. So therefore we are prepared in the future to

work with your people, your staff or the NRC staff, and I anm

sure that will happen to shcw you the efficacy cf that worke.
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MR. CKRENT: Again, I am trying to understand,
wvhen you just made that offer were you talking abcut your
results on BWR-6 Mars III or about Limerick?

KR. SHERWCOD: The preseatation is on BSWE-6 ¥ark
III, and wnat I did, Dave, is I said some of the Limerick
work was so substantial, it was $1.5 s¥%l1llion worth of work,
vhat we lifted many of the fault trees and event trees fronm
Limerick since they were so like BWR-6.

MR. OKRENT: 1Is there a report available on the
BWR-6 Mark III?

MR. CHERWOOD: Yes, sir. It was submitted to the
NRC roughly a month ago.

MR. OKRENT: A written report.

ER. SHERWOOD: PR wvwritten report. I am scrry. I am
answering --

MR. OKRENT: I have seen the Limerick report. I anm
just trying to understand whether there exists a separate
report on the BWR-6 Mark III.

MR. SHERWOCD: No, this is all GE internal wvork.

MR. CKRENT: All right.

MR. SHERWOOD: Which has not been documented.

MR. OKRENTs When you said you would like to
discuss something with the ACRS, vere you referring to your
wvork on limerick or on BWR-6 Mark III?®

MR. SHERWOOD: BWR-6 Mark III.
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MR. OKRENT: When do you think you will have
something documented that one could lock at prior to such a
discussion?

¥R. DUNCAN: On the order of a year.

¥3. SHERWOOD: That is when we would have it
complete., I wonder if there is any reason vhy we could not
sit down with anyone right now and discuss our vork today?

R. OKRENT: Let me say our experience is it took
me approximately eight hours to read the limerick report,
and then in order to see what comments I might have on it, I
had to reread it. So it wvas in effect, you know, 16 hcurs,
and you caiunot get that from sitting and listering to a
presentation for the same amount of time, in fact, because
you really need to spend more time where you do not
understand something and so forth.

So having something in writing prior to the
presentation would b: helpful.

MR. LIPINSKIs Mr. Chairman.

MR. SHERWOOD: We have used a year as a number
wvherein wve would aave the total work done and published,
including the site work, and that, of course, is an
extension beyond the probability of degraded core.

MR. BENDER: I agree with Dave. Having the
opportunity to read the report would be easier to discuss it

with you. I would not be opposed to hearing the report
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prior to that. We might want to hear your report twice, as
a matter of fact, because sometimes the story changes from

time to time.

¥R. SHERWOOD: We would be pleased to review it
with you.

MR. LIPINSKI: You referred to your bulletproof
number on core %elt. You said a fev times 10-6. I assunme
that is 3 x 10-6. What are the error bounds, times 10,

times 1?7 If ycur analysts did a gcod job, they have srror
bounds on that nuaber.
+ ¥R, SHERWOOD: Do you know what that is, John?

MR. DUNCAN: No, ve have not placed error bcunds
on it yet dut it will be wvhen it is a more complete activity.

MR. LIPINSKI: Thank you.

MR. SHERWCCD: Now, again let me point out that as
part of the risk assessment study some changes vere made to
the BWE over Crand Gulf, let's say. ATNS alternate 3 was
added, containment atmospheric venting wvas addrd before core
melt. Namely, if you use decay heat removal, then an
alternate vay ior decay heat removal is to vent the vet
vell. That has been suggested on Limerick, and I think it
is their full intention to license i on Limerick.

It also has been offerel on Houston lighting and
Pover. I do not know what their intent is right now.

MR. LIPINSKI: Please refresh my memcry on
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Recirculation pump rcoast down?

MR. SHERWOOD: It included recirc pump trip. It
included the alaternate r-d injection system, vhich is
really a prevention sycztem., It inclides replumbing the
pumps. The pumps ara nov desianed to operate singly. There
are tvo 43 gpm pumps, so the standby ligquid system nov puaps
43 gpm into the reactor.

That would be repiped, piping double that into the
reactor. Both pipes wvould be used and the location would be
different. It would go into the jet pump instrumetaticn
lines rather than the stand pipe, which used tc be the
location for better mixing. And the fourth would bde
automatic upon failure to scram.

BR. LIPINSKI: With what time limi.?

MR. SHERWOOD: It depends upon whether it is MARK
I, II or III, but it is more or less tvo minutes.

MR. LIPINSKI: What about the cleanup? Did ycu deo
anything to the cleanup systems after injection?

MR. SHERWOOD: We looked at that wvith the customer
and I think the viev is if one can truncate the boron
injection gquickly, the cleanup can be done easily. To
ansver the guestion another wvay, ve have not done an

exhaustive, detailed study on it. The hope woud te you

1

could clean it up, the boron injection, and I believe
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Dresden ten years ago, I think it wvas done over a short
period of time and vas taken out by the demineralizer beds.

MR. LIPINSKI: But your initial opposition to
automatic injection vas the cleanup time and the cost per
day.

NR. SHERWOOD: That is correct. That is ccrrect.

MR. CKRENT: On ATWS I think I recently read
something submitted by some BWR owner's group in which they
vere looking at ADS inhibit and so forth, and if I remember
correctly, there is a guestion of should you allow ADS under
some less stringent conditions.

And at the end of the summary and also at the end
of the document, there vas a sort of a cryptic remark that
said vhen ve bring some transients involving ATWS into
consideration, this made need further review or something
like that.

Could you elahorate on that for me a little bit?

MR. SHERWCOD: I could, but Jack knows that area,
if you vould not mind. When Jack stands up he can cover that.

MR. OKRNT: 211 right. I appreciate understanding
vhat the concerns are as you viev them as they may arise
from ATWS and do they relate to different alternatives in
different vays in different versions, 3A, 4A and so forth.

MR. SHERWOOD: So I wvanted to make a point. Now,

in the prograa that Jack had for six months he made the
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reconsended -- he recommended roughly 25 changes. Some of
these, many of them vere for maintainin~; inventory control.
Others vere on ADS, what ha 2 vou. He will discuss these
briefly.

And included in this group vere the cnes that
brought the risk down, that is, the alternate 3 screa, that
is, the fixed liquid boron, the containment venting, and I
guess those are the cnly tvo *ig ones and the rest of them,
again, are inventory controls such as RCIC.

So with that capability ve are down tc something
like 10.6 per reactor year. Let's assume you believe
that. Let's assume you had your presentations now with GE
and over vhatever period of time, and you said yes, they did
a good jub, I could not find any real faults with them, I
have to admit that is their number.

So I guess if that is really tne case, vhat else
vould you do for the next 100 or 200 or 500 BWRs if the
pruoability for core melt is a little dit more than
something, a few times 10.6 per reactor year. And this,
of course, dces not take credit for the scrubbing capability
of the poocl, which those of you who have to listen to us
from GE, you knov ve argue that we ultimately feel that the
vork that vas dcne by the Cak Ridge group and Milt Levenson

will showv that the decontamination by the pool will be

something like anyvhere from 10 to 10,000 as opposed to the
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fact -- the nusbers that are currently used are something
like 1 to 10,

And of course there is te secondary containment on
the Mark I and II which then provides a further defense
against hazard to the public. So I guess I put it to you, if
you are satisfied -- if you could be convinced about the GE
logic and getting to the 10-6, and if you become convinced
then about the GE logic and the other logic on the
decontamination factor of the wet well and the fact that you
have a containment, what more would you want?

MR. CKRENT: Well, by the way, Limerick does not
include design errors, does not include sabotage.

MR. SHERWOODs Flooding.

MR. OKRENT: Floodi:g. Certain other things are
really not included which could de contributors which come
in well before you get to 3 x 10-6. So I do not know
vhether these are included in this. They do not get 3 x

-6. They get a pretty small number.
B MR. LIPINSKI: How about common mode, Dave? I have n
ot seen the report.

MR. SHERWOOD: Yes, there is an effort made. They in
clude things such as operator errors but they do not include i
ntentional operator ==

MR. OKRENT: Errors of omission.

MR. LIPINSKI: Errors of omission but no
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comamission.

MR. OKRENT: And of course Limerick dces not give
OA detziled estimate of the uncertainties.

¥R. SHERWOOD: That is true. You have listed all
of them precisely.

MB. OKRENT: There are a fev others I can name,
but nevertheless, you see you earlier said suppose you came
in, and the vord you used vas suppose you agree that this is
vhat GE said, you have to agree that that is what GE said if
that is wvhat GE said. But wvhether or not ve said that yes,
ve think that the rumber expected value is 3 x 10‘.6 is a
different guestion and you have to raise it in two contexts.

The first, after ve exclude things like this and
other things that are not included, is it a goocd number; and
then howvw is it impacted by the things that in fact are not
included. I do not vant to pretend that this is a complete
list. It is not clear. There are things like certain kinds
of systeams interactions that you would not pick up in this
type of a study or even in the Limerick study.

¥R, EBERSOLE: Does i* include anything having te
do with -- (inaudibdle) =--?

MR, SHERWCOD: Yes. It includes the fixes, yes.
Dave is precisely correct. He listed the two major
categories, one of errcr bars and confidence, and the second

one is the external events. We hope that the Limerick risk
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assessment will do that second phase. That is to be
decided. Probably will.

I think the feeling of the experts is that it
probably will not make a whole lot of difference in the
outcome, but I do not vant to -~ I am not making a statement
today that it wouldn't, but again, I have talked tc Erdman
and others and that is their feeling. ¥We hope to do it, as
vell as ve hope to do that same thing for the BWR-6, and
that is the reason wvhy Jack is talking about a _year froa now.

So I think ve are sensitive to the things that ycu
feel need to be done for completeness, and ve intend to do
these as soon as ve get the customer direction.

Nov, I also aight mention that again let's assume
you were to believe the GE numbers and you vere to De
satisfied vith the fact that ve looked at the outside
sources and so forth, and then you all vent away and lave
said to his colleague: Shervood is right, they did it right,
I could not find a goddaan thing wrong.

If that vere the case, then you vould see wvhere ve
vould de a General Electric. We vould have nuaber like a
little larger than 10 g per rez~tor year for the
probability of core melt, and then if you agreed cn
decontaminaton, a number like another factor of 1000, maybe
evan 10,000 for the possibility of offset consequences.

So T think ve are at an interesting number in
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many fixes need be considered.

MR. OKRENT: You really should not act like those
are things you can multiply. It is not a valid precces’
Even if the decontamination works for certain sequences,
there are some sequences in which it is bypassed. So I Just
vanted to note that., Don't suggest -- some things stretch
beyond what I am willing to even let GE say. It is not to
anybody's advantage.

MB. LIPINSKI: Excuse me. Other than what
happened at Browns Ferry with the header filling, Carl
Michaelson in looking at that system identified the drain
valve as an Achilles heel that could lead to a flccding out
of the ECCS systems. Is that included in your fix?

MR. SHERWOOD: Yes. Well, no, I am sorry, it is
not included in the fix because our conclusion is that the
Michaelson scenaric is trivial.

MR. LIPINSKI: Trivial? The loss of air on that
valve causes you to partially fill you header, call for the
rods to scram, you get an increased leakage rate so long as
that path is cpen, and eventually you dump more wvater into
that sump than the sump pump can handle, and eventually you
flood. And the only way you can get in there to close those
valves is by handvheel operations.

MR. SHERWOOD: There is another viewv of that, and
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that viev is in ten to twventy minutes the operators would
depressurize the 2iow, it wvould go down to about 40 gpm, and
in no time you could close those vheels.

BB, LIPINSKI: The entire prisary would be
depressurzed?

¥R, SHERWOOD: Yes.

MR. EPLER: Blowdown.

MR, LIPINSKI: Blowdown.

MR. SHERWOOD: It takes 20 minutes to ADS. If ycu
vould go to full blowdown it wvould take four hours. In the
£sur hours he would go in, the flowv vould be 40 gpm, he
vould isolate those valves.

MR. EBERSOLE: He dces nct have any procedures for
ttose now, does he?

MR. SHERWOCD: Yes. We have caucused the
customers, and obviously, as you know, Jesse, they vere all
different. So they waffled their wvords, but they say
essentially the orerator wvould be required to depressurize
the nev procedures. The emergency procedures are such, much
sore precise, and wvhen those are put into play over the rest
of the year, they will direct that he should depressurize.

¥R, LIPINSKI: You have an assumption that you had
a full scraa, that it wvas not a partial scram, and you are
at part pover.

MR. SHERWOOD: Any time he has more than a few
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va'ves that he can depressurize, then =--
MR. LIPINSKI: You maust shut dovn. If you are
going to depressurize at part pover, you have another

problem you have not addressed, namely, fuel integrity.
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If you are postulating depressurization under
those conditions, it becomes even vorse.

MR. SHERWOOD: Well, I do not know if wve're
talking about stability. The fuel duty is so small there is
probably some instability, but the fuel duty is
insignificant.

MR. LIPINSKI: It is a question of clad surface
temperatures. We are talking about stability conditions
vhere thcse channels are blowing cold, vet and dry and the
fuel temperatures go up in an isolated manner.

MR. KERR: Do you understand that? Dr. Lipinski
is talking about a failure to scram along “ith this.

MB. LIPINSKI: His assumption when he blows down
is that he has scrammed. If he is not scramaming vhen he
blows down he has a problenm.

MR. OKRENT: I thought you did not wvant to
blowdown if you had a failure to scram. Isn’'t that what we
vere referring to earlier?

MR. SHERWOOD: Yes. The reason you don't wvant to
is if you have a failure to scram, yocu are filling your
systeam wvith boron. That is right, that is right.

MR, DUNCAN: I do not think in the recent
Michaelson issue in addition to the leakage that there vas a
failure to scram also.

MR. EBERSOLE: I did not think there was, either.
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MR. LIPINSKI: If that air line causes a slow
bleed ontc the main valves you would get a partial filling
of that scraa header, resulting in a partial failure to
scram as vell as the leakage path being open and throcugh the
valve.

MB. SHERWOOD: The scenario is subsequent to a
full scras, you have all 185 valves leaking. Why don't ve
discuss that after the meeting?

MR. LIPINSKI: Okay.

MB. SHERWOOD: Now, notwithstanding these numbers
vhich I think wve will obviously be talking about in the
future, ve have looked at cther things, an: the ACRES is
familiar with some of these.

For example, should tapere be a need in a licensing
basis to accommodate full loss of AC pover. As you kiow,
vith the RCIC ve can now accommodate AC pover for something
like four to 20 hours, depending upon what you helieve
operator actions will provide. But at the minimum, it would
be four hours vhen the batteries are in operation, and then
later on you have to invoke operator action by the
installation of an isolation condenser whicn most of you are
familiar vith. I knov you are, Jesse. By the additicn of
an isclation condenser -~ I think you have seen the cartoons
of this from Joe Quirk =-- then wve would provide a passive

decay heat removal system ad infinitum for the BWE-6.
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We have done nothing more than look at that and

put it back on the shelf. We have been through the

i-olation condenser before. It is a simple system; it is on

the primary side and there is only one that would use the

upper fuel dump as the location for the isclation condenser.
¥R. EBERSOLEs Full pressure systen?

MB. SHERWOOD: Yes. In addition, as some of you
knov, ve have a program going with our licensees in Jagan.
The lead on this is a joint effort between IEPCC =2nd General
Electric, ard the perforsance by TEPCO, Toshiba, Hitachi,
Haseaton and General Electric. And there are scme “"wvhat
ifs” going on in a large number of areas about hov you
reduce radiation and so forth. But the tvo subsequent areas
that are bdeing looked at in teras of engineering are fine
motion drive and internal recirc puamps.

That program, up until about a year ago, is in the
evaluation stage in teras of the benefits to the 2WR
product, and it is nov moving into a second phase which is
still in the process of discussion and negotiation with the
Japanese in terms of how much testing and hardvare
engineering will be done, and over vhat period of time. So
that is currently not established.

N3, BENDERs Are you planning to tell us what
those terass mean?

MR. SHERWOOD: What teras?
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MR. BENDERs Fine moticn drive, vhat does that
zean?

MR. SHERWOOD: A fine motion drive is a screw
drive and I did not come prepared to do -- .

MR. BENDERs I vas less concerned with wvhat its
mechanical detail vas and more with wvhat its intent is.

¥B. SHERWOOD: Our intent is to provide a drive
vith a linear insertion rate into the reactor. Rig". now,
as you know, ve have a step function insertion rate for the
reactor, and the step function insertion rate causes certain
probleas with our fuel if the cperators do not follow
procedures in *erms of driving those rods into the core, as
you well know. You kncw, ve have leakers.

So the fine motion drive would be linear insertion
of the reactor would once and for all put that to bed.

MR. BENDER: And the intent of the internal recirc
pump is what?

MR. SHERWOOD: One is to reduce complexity. T anm
not the one :0 give you == .

¥NR. BENDER: If we are going to hear more about
this, T do not vant to pre-empt somecne else's story.

MR. SHERWOOD: Can you cover the internal drives,
the internal puaps? Are you familiar with that? They make
a horrendous vessc¢l. They cut down, obviously, external

probleas such as ECCS analysis and sc forth. Ycu have four
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loops that you do not have to deal with. I understand that
== I d4id not go to the briefings but I understand the Svedes
have a very excellent experience in teras of mean time
betveen failure with those pumps. There are more projects
going on line, as you probably knov now, with internal
pusps. You get rid of some piping systeas, you have less
ECCS exposure.

NR. EBERSOLE: Do you get rid of the large LOCA?

MR. SHERWOOD: You get rid of some LOCA's, yes.

MR. BENDER: That is a little cryptic.

MR. EBERSOLE: (Inaudibdle).

MB. SHERWOOD: I invented that; vhy vould I want
to get rid of it?

(Laughter.)

I would like to go on to a couple more points
because I think ve are probably done with philcscpny. Now,
you all knov that General Electric has the nuclear island
design. I mentioned the F¥EA's that ve are doing, and the
fault trees. We intend to understand the sneak circuits as
tne electrical engineers -- is that what you call thenm,
Bill, sneak circuits?

We intend to understand those for the 32WR-6. Joe
Quirk will give you an example of some which wve found in the
vork which ve have done so far. Obviously, ve are all

engineers and ve kXnov ve are not going to find them all.
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The question is do ve have the necessary and sufficient
number after our work so that ve can be satisfied with the
capability of the design.

The design of the BWR-6 as reflected in the
current plans has nov been submitted to the NRC con an FDA, a
final design book. This book of some 10,000 pages then
represents the TYA nuclear island design. We feel that with
the fixes that ve talked about that this BWE-6 design will
provide us vith a competitive and effective and a risk-free
design for the next number, whatever that number is to Dbe.

MR. EBERSOLE: (Inaudibdle).

MR, SHERWOOD: The answver is no, we have not
abscrbed them; ve used many of them lecause they are the
lead engineers for the balance of plant.

MR. EBERSOLE: Are they out of business?

MR. SHIZIRWOOD: Not for a fev years. They have a
fev contracts left, but ve have a group that manages then
and we have a group of engineers “hat reviewvs every draving
that they produce. So ve have -- as a matter of fact, the
man vho vas going toc be here today runs an engineering group
in GF who is responsible for this balance of plant work. Sc
ve do not have 1800 people, but we have 20 people who are
responsible and understand that balance of plant.

MR. EBERSOLE: If they walk out of the business

will you pick up their AE function?
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MR. SHERWOCD: Ko, ve would most likely use

arother AE. MNowv, it seeams tc us that a proposal would be
appropriate. I think you would agree with us that vhile wve
have a vell-designed offering for the next de: -Ae, as vell
as our other vendors, that the business as a whole locks
like it is going nowhere; certainly, in the United States.

I do not think any of you feel that there would be
another nuclear pover plant order within the next several
years, possibly three to five years.

It might be appropriate to have the ACRS recommend
a program to help turn around this malaise in the United
States. And one notion aight be something like this: there
is a Skagit plant which is a BWR-6 which references the
nuclear island GESSAR design. It is looking for » new site
in Richland, and from vhat I understand from the Puget
people, they expect to wind up there. It is an eminently
vell-established site for this type of thing, a military
reservation, and wvhat have you.

It seems to me that initiative with a utility such
as Black Fox to get a combined CP-OL using the GESSAR-FDA
documentation would be the kind of thing which the ACES
could recommend and could te helpful to the Commissicn and
to the Reagan Administration.

Yes, you may vell recommend that wve do all kinds

of things to keep saboteurs out of our plants and so forth,
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and maybe that might be interesting to scmeone. I think, on
the other hand, if you are convinced that the major vendors
-= I will srs«a» for us all for a moment, certainly General
Electric -- if ron are satisfied that we are going in the
right direction and we have done the right type of homevork
on our plant, you might think about offering such a proposal
to Joe Hendrie and to the DOE.

It seems tc us like an eminently desirable kind of
thing right now which would do several things. It would put
in place a licensing process which is fundamentally agreed
to right nov; namely, the vrite-off of i‘he BWR-6. Grand
Gulf is just about written off, and they are going to write
off GESSAR as vell. This should be done by September if not
the end >f the year.

Skagit vants a site and they expect to get one on
the military reservation. It seems to me this vould be a
great opportunity to put a one-step licensing scheme into
place vith a standard plant and attempt to build this in
something like six years.

So this is something which we in GE would like you
to think about as not a substitute for what you are doing,
but at least an alternative. And I am sure you know that
the DOE is thinking about something like this except it is
more oriented tovard the papervork effort. We thin% it

vould be better suited towards the design of an actual
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plant, consummated in an actual plant under a control
situation.

This, then, wvould be the prototype for other BWER's
builc along the same design z1d vwith the same licensing
profile. That is the end of my introduction.

MR. BENDER: That is a 98% complete design?

MR. SHERWOOD: Yes. Yes.

MR. BENDER: I have strong recollections of
definitions of 98% designs. The last two per.ent takes as
long as the first 98.

MR. SHERWOCD: No. If you look at z2n S-shaped
curve, the airplane or whatever should be able to take off
around tvo Or three sigma, and at the 98% design, ycu are
chsnging small things. That is our viev. We made some
changes from the Browns Ferry scram event. We made some
changes because of BC.C not starting. We have gone from
1971 to 1974 on environmental qualification. All of those
things -- none of thea keep the airplane from flying; these
are just modifications.

So ve look at those as a ripple on the DC.

MR. OKRENT: Isplicit in your suggestion wvas that
if the NRC wvere tc do this, they would b2 saying for these
plants, not the Skagit one, which I guess is still an NiC
plant, as I recall, Pv: the smaller plants; they would not

have to consider something that came out of the deg-aded
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core rulemaking, for example.

MR. SHERWOOD: But they vould have tc -- I aa Just
posing to you a situation vhere a snapshot of a risk today
on this plant shovws that it's very small. Whether you can
accept 1.: today, I am not asking you to do that. I think
much more vork needs to be done.

If one vere to come to believe these numbers over
a period of time, you might argue that there is no need for
any modifications out of the degraded core rulesaking. That
is just a "what if."

¥B. OKRENT: Well, okay. Again, you know, we have
a small problem like there doces exist some kind of a draft
abbreviated risk study of Grand Gulf done by an NREC
contractor that does not give numbers as small as yocu.

MR. SHERWOOD: That is an error. We have been to
Sandia to give them the correct nuabers. Essentially, their
calculations vere off by a factor of 100.

¥R. OKRENT: I have not seen -- .

MR. SHERWOOD: Talk to Bill Snyder, he knows about
it.

¥R. OKRENT: Their revision -- wvell.

¥R. KERR: I think ve could all encourage GWE to
produce a BWR-6 with the kinds of risk they stated. I wculd
encourage them very much.

MR, OKRENT: I have to agree with that.
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ER. BENDER: And it is not unreasonable to assume
that if you can do it, some of us vould urge the licensing
of it.

MR. SHEEWOOD: I think a sensible kind of thing
vould come out of it which would help the industry
tremendously nov, and I think it aight help more, you know,
than possibly concerns about should the next 1000 have a
sabotage prevention systea.

¥R. OKRENT:; Nowv that you talk about sabctage,
even though this is an open session sc ve cannot get into
details, there are certain avenues that people have
anqiltod are of particular interest for BWR's, just as
there are certain ones fo: PWE's. Some are of interest for
all.

You did not mention, in what you have deen saying,
vhether you had taken any special steps in the design cf
this plant to try to guard against sabotage by the insider,
or whether you thought that vas so unisportant it wvas not
necessary, or vhether it was sc hard to do you didn't know
how to change it from what it currently was in a meaningful
vay, or vhat., Can you coasent?

¥R. SHER¥OOD: We are developing some thoughts
along those lines. We have only recently gotten involved in
this in the last meeting you had with Sandia. So ve would

like to be prepared to talk to you at some futur: date.
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I think our initial feeling now is that it is =--
is that there is a mcdicum or sore of protection in the
plants. Obviously, ve all visit theam, wve knowv this. Sone
of them are sloppy, but that can be fixed. MaZlar dcors
already are bolted clocsed. These could be acnitcred and so
forth. So wve feel -- again, I am giving you sort of our
preliminary thoughts -- ve feel that there is already a
modicum of protection if one wvere to take advantage of it.

Now, the next level of protec*ing against the
expert dedicated operator who plans for a month before he
takes action is a different story, as is the onslaught. So
ve are not really prepared to discuss those latter two.
Except that our people feel there is a lot available now
that ve could take advantage of if ve wvanted to to improve
the security.

I had detter stop or they vill no* let nme
suamarize anymore.

(Slide.)

MR. QUIRK: My name is Joe Quirk, I am Manager of
BWR standardization for the General Electric Company. The
itess I propose to discuss I have listed here. They include
a very top level General Electric nuclear plant protection
goal and heaven knows, vith this morning's discussion, ve
have lots of coamments on philoscphy. So it is not my intent

to persist with that or even repeat some of it, but there
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are some points that I would like to make before I nove on.

I would bdriefly like to reviewv the evolution
history of the BWE, keeping ia mind that the gquesticn at
hand %oday is really desirable features for nev designs.

Must ve do something to our present designs to go
forth into the eighties, and believe me, this part of the
presentation is intended to focus on that very same
question. But I think a part of that is vhere have ve deen
and where are ve going, and Glen touched on it a little Dbit.

T would like to kind of step back and develop it
just a little bit more. .long with the evolution of the
product there is also an escalation of design requirements
and I would like to briefly aention those. GE has been
active in standardization; I would like to summarize our
involvement ‘. that.

At GE 4e have eongoing activities to assess howv our
design meets our nuclear plant protection goals. I would
like to briefly touch on that. Jack Duncan will ther expand
in more technical detail on some of the results of cur
investigation.

The top level criteria that relate to nuclear
plant protection are basically two very simple and very
fuyndamental -- protect the investment and protect the health
and safety of the public. And those are so obvious that one

hardly needs to even talk about it, but I think it is very
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important.

We, as NSSS vendors and manufacturers, must ensure
that for plant operations there can be eguipment failures,
there can be operator mishaps, and that these result in a
rather non-significant event. One that may result in a
shutdown so that you can go in and repair the equipment, fix
the plant and then start back up.

As good businessmen, it is our charge to insure
that ve have such a design. There are plant events in here
that will happen that are precursor events. If ve, as a
company, do not analyze those events, apply thcse tc other
designs of a similar nature and look toc see howv they could
be fixed, then ve are not keeping our finger on the pulse of
vhat is going on. And as a result, this thing will hagpen
agaia and the consequences may be more severe.

So 4t General Electric ve have an organization
that assesses the plant events and evaluates them and makes
recoamendations. I show roughly tvo examples here. Cne is
an event that does not break through the protective
investment threshold but dces approach it. An example might
be the Browvns Ferry fire. That wvas a very secious flre
resulting in an extended outage but one which wvas
reccverable and for vhich plant operation resumed.

This other example can be likened to the Three

Mile Island where the protecting investment barrier vas
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passed but stopped short of endangering the public. The
only thing I would like to leave with you here is that as an
NSSS supplier, ve must evaluate these events, ve must learn
from them and factor them into existing designs and future

designs so that we can insure that this lover threshold is

maintained.

(Slide.)

This chart is intended to just quickly suamarize
the evoluticnary nature of our BWR product line. And

briefly, as you can anticipate in any industry, there is an
introduction of a product, there is rapidly changing demands
on that product, there is evolution cf products and then
there is fine tuning, and in our BWR we have such a history.

In 1955 ve introduced BWR-1, a Dresden-type
plant. The features included an isolation condenser. This
vas folloved by BWR-2, an Oyster Creek type plant, and
likewise, BWE-3 and 4. Significant changes in the BWE-3 and
4 vas first jet pump application and the improved ECCS. It
included spray and flood.

In 1969 the BWR evelved into the BWR-5 product
line vhich included HPCS and RCIC and on to BUR-6'vhich
included improvements such as 2 x 8 fuel bundle, improved
ECC§. improved jet pump performance and introduction of a
solid state nuclear pover system, nuclear system protection

system, and a compact control zoom design.
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So vhat I am trying to Zhov is that as in other
industries, wvith introduction of a product there is an
evolutionary history that learns from previous designs and
then factors those into the next generation of plant. And
at General Electric ve have such a history and ve have ended
up vwith a BWE-6 design wvhich ve are comfortable with
proceeding into the future.

This bdottom line here is an offshoot of our
3WR-6. It is the nuclear island. So ve go beyond the NSSS
and into the BOP, and talk abecut integrating the
radiologically significant systems and structures with the
NSSS, and couple that design as an offshoot, and this wvas
offered in 1972 and ve have a customer, nartsville/Phipps
Bend. This is about 36% comnstructed in the field. That is
Hartsville Unit-1,

(Slide.)

As the bdoiler has evolred, so also has our
pressure suppression technology. And this shovs briefly the
three types of pressure suppression containments., The
Nark-I containment which is referred to as the torus, and
the light buld which has a dry vall in containment and
suppression chamber; the Mark-II which is referred to as the
over/under als§ has a dry vall containment with a4
suppression cool; and our BWR-6 Mark-III which separates the

dry vall and the containment function. The dry wall
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function has a pressure barrier, and for postulated breaks
in the primary system, funnels the steam through horizontal
vents into the suppression pocl. reducing the pressure
desands on the containment fission product barrier.

So, if you vere to go look at design prossures for
these thise types of containments, this wvculd be on the
order of 65 psig. This would be on the o:dot.of about 45,
and the containment here is on the order of 15. So, as the
technology evolves, ve ;:o lessening the duty or the
pressure response of the fission product barrier. And in
that vay, ass- .ing that it would more reasonably perfora its
function.

Nov pcaybe I could address Jjust very briefly NTCP;
near term construction permit.

MR. BENDERs So [ understand the nature of that
evolution, I think 1f T interpret vhat you said properly,
essentially vhat has happened is you have been lowvering the
pressure requirements on the system external to the
suppression pool by improving the suppression capability.

Is there anything more to it than that?

MR. QUIBRK: I would say economic as well. Perhaps
the probleams we encountered here would be a factor.

MR. BENDER:s Basically, it is the same pressure
suppression system; it is a different configuration, and is

there more tr it than that?
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MR. QUIRK: No. Some of the improvements of the
Nacrk-III are, for example, the lover building profile wvhich
has isproved seismic capability; and also, ve are locating a
lot of the equipment inside the containment, and the
containment can be occupied during normsal plant operation
and maintained and inspected and improved. And ve think,
you know, there are desirable features along vith reducing
the pressure requirements.

MR. BENDER: 350 access is better.

HR. QUIRK: Access is better, yes.

¥R. BENDER: Thank you.

¥R. EBERSOLE: You mean you loaded that
containment vith instrumentation?

¥R. QUIRX: Yes, instrumentation.

MR. EBERSOLE: Now you have to have access to it
routinely.

MR. QUIRK: That is right.

¥E, EBERSOLEs So vou have to have purge valves,
et cetera, and they have to close, @t cetera.

MR. QUIRKs That is right.

NR. EBERSOLE: All right, that is all.

MR. QUIRK: This did come up on the preliminary
design reviev GSAR, and ve have minimized the size of those
penetrations during normal plant operations, so they have

gone from 42-inch penetration to an equivalent cf about 18
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inches. So the size of the penetrations has been reduced.

MR. EBERSOLE: All right.

(Slide.)

MR. QUIRK: But as the d;siqns evolved, so also
have the design requirements evolved. And this is just a
comparison of three different vintage plants, the first
being the turnkey Cyster Creek in 1960; then there is the
Fukushima plant, and our TVA Strike. So we are comparing
the same numbers. We have only included the nuclear island
portion of the Oyster Creek plant, and have left out the
turbine duilding and the svitch yard and the intake
structure. The same with Fukushima ‘6.

So these numbers are comparable and it showvs from

the early sixties to today that there has been an escalation

of roughly a factor of 14.

MR. KERE: They just do not make engineers like
they used to, do they?

¥R. QUIRK: I thi‘nk ther do. It is not indicative
of the engineers; it is irdicative of the escalation of
requirements engineers have to conterd with today.

Tt is also the design schedule as shown; a
significant slippage as well, so our observations are custonm
designs are, ind;od. costly and the standard designs may be
a vay of leveling o.t this escalation or inflation.

(Slide.)
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I would like next to address our integrated plant
protection concept. With the seventies came standardization
and in 1973 the staff -- in 1972 the staff introduced their
standardization program. The guestion at GE was, what
should ve standardize on and vhat should wve utilize to take
maxisum benefit of standacrdization?

Initially, ve considered just the NSSS, but
because the regulatory requirements are very detailed and
the interfaces are so complex, ve felt to just minimize --
just to standardize the NSSS le€t a major part of the rest
ofthe plant to be re-revieved over and over and over again.
And so, ycu would not be gaining ground really on whittling
dovn the licensing process.

So we evolved into let's talk about a total plant
safety approach. Let's identify the criteria and the
systems that ve would implement to meet those criteria so
that we can talk about total plant safety. And that is the
vay to get at the licensing process and, ip one docket with
one designer, talk about total plant safety.

This simplifies the interfaces; it maximizes the
standardization and savings gained from the licensing
standardization: it allovs an indepth viev of systeams
interactions, if you will, not limiting your wviewv Jjust to
the KSSS, but going alsc out into the BCP and requires

strong engineering support.
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One organization is technically responsible for
that design and integrates the BOP with the NSSS. It
results in a complete design record of the basis, and the
documents to show that the bases have been met, and detailed
plant design specification. So this wvas a concept that ve
introduced, referring to the nuclear island, and for which
it is currently being built at Hartsville.

(Slide.)

Along with design standardization is licensing
standiardization and for our BWR-6 product line we, in
essence, have three phases. The first phase goes lback to
January through Segtember 1972 when ve submitted tc the NRC
and to the ACRS topical reports that described the BWER-6
design and the Mark-III design. And in September of 72 ve
received endorsement from the ACBS on those cconcepts.

W¥e then submitted the nuclear island tc the NRC
for a preliminary design approval. This was in April of
1973, and it received that approval in December of 1975. So
the BWR-6/Mark-III consideration has been reviewed and
approved at the C? stage by the NRC.

We have slnce‘sublittcd that sanme design in £final
fora to the NRC in March 1980, and that is currently being
revieved or has not been accepted yvet for docketing. From
1978 to the present, GE has gotten up a subject which I'm

sure you have heard about; it is called pover-vwerthiness
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certificate. It is aimed to streamline the licensing
process from a tvo-step process to a one-step process. And
this is then coupling design standardization with
standardization «vf the license.

Because all vandors and most of the AE's have
their own standard plant design, a lot of the detailed
information is available at project initiation. Sec to ge
into a tvo-step process no longer makes sense. And what wve
are preposing to do vhen that detail is present is that the
application can submit for a one-step licensing processing;
the staff would do one reviev and issue a combined
construction permit and operating license to that
applicant. Then the applicant would begin constructicn and
before he operates, he would subrit a verification repcrt to
prove that the equipment he purchased and located in a plant
met the design regquirements in his licensing document. And
in that way, there is one safety review with a confirmatory
audit check at the end.

(Slide.)

Nos. I do not vant to leave the impression that ve
have evolved in the BWR-6 marketry and that is it. We are
continually checking and assessing our plant in light of
experiences in the field that could be applied to this
plant, and in light of reviewv questions and ansvers. The

fir=t bullet on this chart talks about an evaluation of BWR
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product in light of the TMI experience. We have done that
and ve have talked to you before about the gqualitative
results of that. Jack Duncan will address some of those
improvements.

Further, ve have assessed our integrated plaut
design, the nuciear island design, against the standard
reviev plan. This is an internal effort at GE that has been
completed, but ve have evaluated our BWR-6/Mark-III against
the SRP. |

In addition to that, we are in the midst nov of
conducting failure modes and effects analysis of the NSSS
and the portion of the BOP and the nuclear island. There
are some 70 systems that are being evaluated. We are
roughly S0% complete with that effort. And as you can
expect when engineers go through their design with such an
analysis, there are improvements that have been identified
and ve are making some of thcse.

As a follow-on to this effort, ve will conduct a
BWR-6 standard plant probabilistic risk assessment. We
think that this wvill be directly applicable to the risk
assessment effort. And on standardization I think we have
pretty much talked about that. Cur efforts, although I have
just talked about the NSSS -- I mean the nuclear island --
ve also have NSSS standar! plant documents of two sizes, and

both of those have received PDA's.
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(Slide.)

So this chart shows that ve have come a long way
vith the Dresden-1 type design. It looks very much like a
PWR. We have four main recirc loops, four steam generators,
external steam drum. We have evolved from that into 2ur
BWR-6. Glenn was talking about removing of these loops
maybe sometime in the future, and that would leave Jjust a
vessel standinq'by itself and there would be no design basis
LOCA. There would still be steam line breaks, for exaample,
but there would not be the large recirc line break.

Now the qguestion ve are addressing today is, what
should this design look like in the 1980°'s, and thrcugh the
1980's. And our ansver, based on evaluations that ve have
done, failure modes and effects analysis to date is that
that design is the BWR-6. And ve will continue to optiamize
and improve that design, but we think that this is the
design ve should continue with and go forvard with.

(Slide.)

But as you might anticipate, one question that
comes up is what about keeping up with changes in the state
of technology? Well, an example of keeping abreast with
that is the solid state nuclear system protection system.
It is a four-channel solid state reliability; it has
provisions for pulse testing and has an analog transamitter

trip unit system. We believe this is a step fcrvard and an
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advance, and as such, ve have incorporated it into our

design.

(Slide.)

Another major change that reflects changes in the
state of technology is cur nuclenet, which is also the powver

generation control complex. This shows the divisicnal
separation maintained in the control room; the nuclenet
console from vhich the total operation of the plant can be
run from one station. It shows the three-hcur fire walls in
the plant; the fire tested four-channel svitches are
separated divisionally by conduit, and ve think goes a long
vay tovard addressing man-machine interface problems that
have been addressed.

(Slide.)

In suamary, I would like to say that this
evolution has continued frcam 1960 through 1980 and has
resulted in design improvements. The standardized
integrated plant design maximizes achievement of the goals
and our capability is being reassessed in light of TNI,
vhich will be auddressed by Jack Duncan, and our current
activities are sufficient, ve believe, tc meet the nuclear
plant protection goals established by General Electric
Company.

¥R, BENDER: We heard earlier some discussion by

Sid Pernson about the architect engineer systems approach,
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and I think I heard today some comment from GE alcng the
lines that it feels it has systems design. RMaybe that is
not the right term for it. It should take more
responsibility for the extermal system; the system outside
the nuclear steam supply.

T do not have a personal opinion about it, but it
seess to me it is a place vhere the lines of respomsibility
could be drawn in several vays, and I think it would be
helpful to hear more clearly hov GE views that aspect of
things.

¥R. QUIRK: We do not believe it is a regquirement
that vendors enter into the BOP and establish the safety
design requirements for the BOP. We believe the industry
can continue along the NSSS and B30P lines and probably will,
and that safe plant= will result from that.

But as a supplier, the impact =-- the 20P has a
profound impact, as you well know, and we feel that by
understanding the BOP more and by establishing vhat an
acceptable design could be -- and there can be more -- that
ve vould learn more about our total plant capability and
sore day maybe, the BOP's for the BWR will all look alike.

That is not the case nov and it may be in the
future; that could %e. But, you know, it is our intent to
have a BOP which is a wvorking example of implementation cof

our BOP criteria, in hopes of coming to =-=- .
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MR. BENDER: When Glenn vas making his pitch a
little vhile ago he used Grand Galf and Hartsville almost in
the same breath. Grand Gulf I think represents the way in
vhich the Bechtel approach is used. Hartsville, I guess,
and Strike -- are there significant differences in those two
concepts?

SR. QUIRK: The principal one would be the
contzinment. We have a dual-barrier, freestanding steel
crontainment. Grand Gulf is a concrete lined con:_inment.
But for the NSSS systeas now, they are identical except for
size.

MR. BENDER: They both have a conﬁainlent, and it
is just executed in a different wvay?

MB. JUIRK: That is right.

MR. BEI'DER: I would not have thought that tc be a
significant difference. How about a difference in the
systemas since? How are they different?

MR, QUIRK: No, I believe -- I am running through
up here the horizontal incline transfer is the same tyge of
design. I think they are the same philosophically.

MR. BENDER: So the ansver comes out the same wvay,
vhether the XSSS vendor gets involved in the balance cf
plants or not.

MR. QUIRK: It should, that is right. -

MR. BENDER: Okay, that is all I wanted to know.

ALDERSON REPORTING COMPANY, INC,
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NR. EBERSOLE: Would you put the slide of the
nuclenet up there please?

(Slide.,)

I thought you had ocne.

MR. QUIRK: I do, here it is.

MR. EBERSOLE: I noticed there seemed to be a
prodigious effort there to put in embedded divisions,
three-hour fire wall and so forth. Just for the sake of
argument, if I am a saboteur and I have a five-gallon
Molotov cocktail, can I go in there and do you in?

MR. QJUIRK: It is hard for me to see howv ycu could
do it with a Yclotov cocktail.

MR. EBERSOLE: Is the thesis that everything
vithin that room is fireproofed; that there is no potential
for ever disabling all of the guts of that room?j

MR. QUIRXK: The cabinets themselves are fire-rated
and tested. The floor sections are fire-tested to sustainm
fires.

MR. EBERSOLEs It is your arcument that they will
only have channel-by-channel failure in there under any
circumstances vhatever?

¥R. QUIRKs That has been the objective of this
design.

¥R. ERERSOLE: There is no distant place froeo

vhich ve can bring it down? There is no distant clace fronm

ALDERSON REPORTING COMPANY_ INC,

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




10

1

12

13

14

15

16

17

18

19

20

21

22

24

25

198

vhich ve can shut down the plant?
MR. QUIBRK: I did not say that; no distant place
from which you could shut down the plant. You could go into

the motor control center and pull a wire that would close =--

MR. EBERSOLE: Do you have any organized pre-set
of arrangements for taking the plant to Home Safe if that
room becomes embroiled in some sort of catastrophic event?

MR. QUIRK: We have a remote shutdown panel.

MR. EBERSOLE: You do?

¥B. QUIRK: We do.

¥R. EBERSOLE: It is independent of the liability
of that room?

¥R. QUIRK: Yes, it is.

MR. EBERSOLE: It can be sacrificial in the final
analysis.

MR. QUIRKs Well, we can safely shut down the
plant outside of the control room.

¥R. EBERSOLE: Thank you.

MR. QUIRK: I would like to address scmething
related to the near-ternm consgructian permit. Now, I would
like to address it from the staff point of view., If I wvas
the staff, I think I may respond the same wvay they did,
given Three Nile Island. That is, ask utilities and vendors

about their containment design capability and see if they
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can boost it up because there were some significant amounts

of hydrogen concentration as a result of Three Mile Island.
I think I would also ask them to look at

ainimizing or dealing with large amounts of hydrogen,

because on the chart I shoved earlier, their mission is to

prevent tha’ threshold, to protect the health and safety of

the public. But I think that is the wrong focus, and if ve
have learned one thing, wve've learned that we should not
spend too much time looking at large, rather unlikely
double-ended bdreaks. And I feel that in response tc TNI,
once again ve are mitigating the plant response, and I think
more eaphasis should be put on prevention.

And perhaps my perception would be different if I
wvas a regulator but my mission is, above all, toc grotect *“he
health and safety of the public. But we believe in the
industry that the wvay to do that is through prevention; to
put into verse ECCS cooling systems and to make the
probability or the likelihocod of such scenarios so lowv that
they do not happen. This industry cannot stand another
Three Mile Island.

And that is our charge, so I just vanted to touch
on that they are doing their job and sometimes it looks like
ve are opposing them, but we think there are the ways to get
there; mutually beneficial wvays.

MR. OKRENT: I would like to make a covrple of
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comsents. If I think about vhat the staff has asked bcth in
BWR's and large dry containment PWR's, at the moment leaving
the ice condenser aside, almost everything of significance
that casme out of Three Mile Island is aimed at preventing
the core fi)a getting into a severely damaged state. I do
not knovw wvhether you call that mitigation or prevention, but
I would call it prevention of core damage in any severe vay.

Sose people use aitigation to mean vell, you have
Degun an incident ané you mitigate the incident like an ECCS
aitigates a LOCA. It keeps you £from getting significant
darage, that sort of thing.

I do not understand what ycu mean when you say the
staff esphasis L s been on mitigaticn. I do aot think it
has, in fact, up to nocve. They say they are going to have a
rulemaking for those reactors I just identified -- . 1In
fact, on the ice condenser, as I understand the situation,
they would probably be in the same position, dut
Commissioner Gilinsky in particular, and the ACES in a
little more subdued fashion, urged that scmeone look at the
ice condensers since they vere lov pressure, smaller vclume
containments. But I am not complete sure that that
statement is accurate.

And nov I find something interesting arises cut cof
a point mentioned in cne of the earlier presentations by Dr.

Shervood. He mentioned that in locoking at Limerick it wvas

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



10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

201

found, in fact, for certain scenarios if you put a
contaiument pressure relief in, which was tc be used prior
to the presence of significant radiocactivity in containment,
it seemed that it could reduce the likelihood of that
scenario or that group of scenarios going on to severe core
damage or ccre melt by a considerable factor. I think the
Limerick report is better than 50; a big factor.

All right. I have a couple of observations to
make vith regard to that. In the first place, if rcu vere
unvilling to look at events that go beyond the _ingle
failure criterion, if you are unwilling tc concede you can
lose a redundant system and you rever even consider this
containment venting device so the act of being forced to
look at events that had the potential for getting to severe
core damage led vhoever di¢ that particular study and
arrived at that particular addon to vhat the authcrs of that
report conclude. It is an important cost-effective feature.

MR. SHERWOOD: We are not geoing to do that.

MR. OKRENT: You are not going to do what?

MR. SHERWOOD: Our nev operator procedures assume
that the containment venting that is possible is available,
and he monitors his inventory and he monitors a derivative
of inventory and he takes appropriate action, including
containment venting.

MR. OKRENT: Again, my point is =-- .
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MR. SHERWOOD: Did I miss the pcint? That is nev;
this is all within the last six months.

¥R. OKRENT: GE would have refused to locok at a
situation, a scenario where you need to think about venting
the containment because in order to get there you had to
violate the single fallure criterion.

¥R. DUNCANT: Dr. Okrent, I do not guite
understand that. I think you said if we had not been forced
to look wve would not have identified it. Nobody forced us
to look at that; wve identified it without any external
pressure.

MR. OKRENT: All right. I will let you
re-interpret that vord.

MR. DUNCAN: If you will, TMI forced us to.

MR. OKRENT: WASH-1400 wvas the first step and
other pecple exerting pressure to look at accidents beyond
the single failure. And certainly, TMI, although cnly
indirectly.

MR. SHERWOCD: Some of us young people at GE even
thought that the isolation condenser was == .

MR. OKRENT: Well -- . '

MR. SHERWOOD: We were not forced to do that from
the staff.

MR. XERR: It seems to me a discussion cf whe

=hould <ot credit for this is maybe beside the peoint.
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MR. OKRENT: I wvas giving them credit, I thought,
because they, in fact, arrived at -- .

BR. KERR: You wvere giving them credit for being
forced to 42 it, and they do not vant credit for being
forced to do it.

¥R. EBERSOLE: (Inaudible.)

MRE. KERR: GE is not a monolithic organization.

In 1969 some of the people here were not with GE. So, == .

ME. OKRENT: I somehow have been careless and have
vorded the point so it came out not the wvay I war®ad to make
it. My point is, wvhen you consider events that wvent beyond
the single failure criterion, fcr some of these scenarios in
fact you found features vhich vere not on the current plant,
which in fact could be a significant help.

MR. SHERWOOD: Correct.

MR. OKRENT: If one did not look at such
scenarios, one did not consider those features at all. Okay.

MR. BENDER: I would not vant to say more than to
state -- .

MR. SHERWOOD: I think it would be appropriate to
say that our evaluation of Limerick and the BWR-6 which is
only partially done, while having been done by our pecple at
San Jose, could not have been by a group of our aerospace
people who came in from Valley Forge, Yaryland and knew

nothing about the single failure criteria, and essentially
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MBR. OKRENT: I agree, I absolutely agree.

MR. BENDER: Somehov I get the feeling that people
feel vented containment is something that just shoved up
after TNI. Vented containment wis the only containment for
a long time, and it wvas only when people decided that they
did not want to vent when wve found up with any kind of
pressurized system at all. And nov we have re-invented vhat
vas probably a good idea in the first place.

MR. EBERSOLE: They vec-e going to burp the EGCR -~

MR. KERB: If all of you old duffers want to sit
around and reminisce about history it is fine with me, but
let's go forvard.

MR. BENDER: It is as though ve discovered
something, and vhat we have done is go back and look at what
the basic principles vere.

MR. KERR: If these young whippersnappers will
just learn to listen to us old duffers they would nct have
to rediscover all these things.

MR. BENDER: If we would just learn to listen
ourselves, it would help some.

MR. EBERSOLE: Are you going to sell venting in
the regulatory process? Venting has been a horrible thing

to contemplate. It is against the lawv, as a matter 3f facet.
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MR. SHERWOOD: Philadelphia Electric is going to
sell it on the Philadelphia Electric OL for that unit. We
expect that HLEP, although I do not knov the details -- they
vill also -- .

MR. EBERSOLE: In another department of your
outfit you are very anxious to avoid any effluents
containing slight radiocactivity. It is direct contradictory
logic to vhat you have here. You should sink the rods and
then close up.

¥R. SHERWOOD: It is going to take some work in
developing a logic fnr that vent system. We are working on
it now.

MR. EBERSOLE: Okay.

¥R3. OKRENT: Well somehow, in my vay of wording
the previous remark [ may not have made it clear that there
is, in fact, merit in looking at scenarios which go beyond
criteria which exist, aad there is merit in the fact of
postulating a range of conditions. After you have
postulated them, one _o0oks back and sees well, what is the
likelihood of this scenario. You don't just say these are
all a priori, equally probable and so forth, and need the
same vay of aitigation or prevention or so forth.

But the act of locking, in fact, can lead to
vorthvhile or potentially worthwhile changes.

MR. SHERWOOD: Yes. That in particular is why
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General Electric is in the process of doing these and vwill
continue, because we learn so auch about our own prcduct as
opposed to having some small coapany do it on the side.

(Laughter.)

The selection of words wvas not -- .

MR. EBERSOLE: Do you consider it profitable to
put a lot of garbage inside the containment vhen it is the
potential scene of a lot of, you know, undesirable
circumastances?

¥B. SHERWOOD: I do not think *he amount of
equipment at Nark-III -- Mark-III, first of all, there is a
sillien and a half cubic feet, so it is large. And when you
valk around the Mark-III, it is not really that restricted.

MB. EBERSOLE: I will tell you why you asked that.

MR. SHERWOOD: I do not think it is clutter.

MR. EBERSOLE:s I have seen these vast RELD programs
on equipment gualification and you could avoid a lot of that
just by putting things on the ¢ 2r side of the wall.

¥B. SHERWOOD: That is wvhat wve have in the

auxiliary roonm.
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MR. EBERSOLE: Here you have them in containment.

MR. SHERWOOD: That is right. Here they are in a
mild environament.

NR. EBERSOLE: It is a aild environment.

MB. SHERWOOD: It is a mild environment.

¥R. EBERSOLE: Okay. It is a suppression process,
isn't it?

¥R. SHERWOODs: Yes.

MR. EBERSOLE: Is that mild?

MR. SHERWOOD: Yes.

MR. EBERSOLE: I cannot find any vay to breach the
pressure, can I?

¥R. EBERSOLE: On the buck side? Breach through
it. I cannot find a way -- can I breach through suppressicna
by any conceivable method?

MR. SHERWOOD: Sure. If you call froth, add froth
after a safety relief valve is vented. We have no pool
cover on the MARK III pool, so the froth in a combination of
earthquake plus a seismic event goes up alout 20 feet, and
so it is designed so there is nothing to impact on that
distance.

MR. EBERSQLE: What do £he temperatures get to e
in there, howv hot?

MR. SHERWOOD: I€ you take the vworst case, it

vould be the hottest service water temperature in the life
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of the plant, and you allov the plant to get fairly high
initial temperature, like 100 degrees, and then you have
other -- you lase one RHR and so forth, and then it can go
up to 185, 195.

¥R. EBERSOLE: Do you spray the dry vell here?

MR. QUIRK: No.

MR. EBERSCIT: You eventually end up with 100
percent steanm atmosphere in there and all the air is up
above.

¥R. DUNCAN: All the air gets purged out through
the horizontal --

¥R. EBERSOLE: It is on the back side, the vecid
space, so to speak. Do you have to let it back to a void
differential? Are there any oscillations or chokes that
will £lap them around and choke them up, make them not work?

MR. SHERWOOD: We do not have them in operation
yet? We had some on ¥ARK I and we fired them. We had some
problems wvith isclation breaks.

MR. QUIRK: It depends on where you are going with
the bypass -~

¥R. EBERSOLE: Yes -

¥R. DUNCAN: The concern ==

MR. EBERSOLE: I sav the Germans had guard pipes
on their downcomers, which I thought wvas rather

conservative. This wvas in the MARK II versiocn.
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MR. DUNCAN: As a result of that being raised, on
the GESSAR plant tha NRC required ve put in containaent
.prays, so that given some sort of bypass leakage, trat ve
could condense the steam with the sprays.

MR. EBERSOLE: You have a spray capability but not
quite as large as suppression, I guess, but pretty good.

MR. QUIRK: That is right.

MR. KERR: ¥r. Chairman, break.

MR. OKRENT: Break? Is that what you suggested?

I have a request for a break. Ten minutes

(Recess.)

HR. OKRENT: ©Why den't wve continue.

MR. DUNCAN: Should I start?

MR. OKRENT: VYes, please do.

MB. DUNCAN: I am Jack Duncan, as introduced
before. My responsibility is to program manage a number of
Three Mile Island related activities that we have going on
in Engineering.

This afternoon I will reviev some notential
improvements to BWRs that we have identified as a result of
our ovn studies after the TYI accident and consideration of
a number of the NRC's requirements.

We have eliminated a number of charts that might
be helpful in presenting some of these points because many

of thea have been presented to you before. For example, ve
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discussed several key BWR features in the context of
hydrogen control when we discussed that with you a few
months back, wvhere ve indicated that ve are working wvith our
customers on both igniter schemes and post-accident
diverting schemes.

(Slide)

This is an outline of what I will reviewv this
afternoon. We will go over the pcst-TMNI review, note the
major conclusicns. Ye will shov you some risk assessament
charts, some of which you have seen before, but ve need to
show this in order to guantify what ve see as the change in
the level of plant protection bdefore and after these
improvements are applied *o a standard plant.

We will provide a number of charts on emergency
operation to provide some background information thar I do
not believe you have sezen before and give you a general idea
of our emergency response informaticn system, which I
believe can improve the guality of BWR operation.

It is rather difficnlt to quantify in the risk
assassment vorld but we feel it will be of great value in
addressing such things as operator errors of oamission cr
commission, and then wve will conclude and .l.aicate that ve
think ve have a safe, easily controlled design which can le
improved further if the need is there.

(Slide)
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Just to take a look at our product after THI, even
though it did not happen on a BWR, wve felt even before NRC
told us to do somethings, ve started doing them ourselves.
The general purpose of our review was to exasine the EWR
design and operation in light of the accident at TNI and
identify changes wvhich in our judgment should be made to the
product: no rules, no single failure rules, no other kinds
of rules, take a look at the product and see if you can find
some veak spots and see if you can identify some vays to
iaprove on those veak spots.

We vere also asked to identify changes which might
further improve the level of plant protection, not required,
but it would help if you will. In dcing this wve considered
several key areas of BWR design and operation. For examp:e,
vater level instruments, means of controlling reactor vessel
vater lovcl‘dutinq accidents and transients, the wvater
delivery systems themselves, both isolation and normal means
of providing wvater, reactor core isolation coocling and
£ocdvatfr, as wvell as the emergency core cooling systenms,
both the feed and turbine systems.

Heat pressurization is a key feature in BEWRs and
ve examined that area. We concluded that the BWR is
relatively immune to TMI complications, primarily because of
the many diverse wvater sources. Decay heat removal is

passive for a long period of time. The system is ralatively
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simple and, we think, relatively easily controlled compared
to the THNI plant.

We did not identify any changes which we felt had
to be made. We came out relatively pleased with the way the
product is put together. We did not find it sc perfect,
howvever, that ve could not identify some improvements, and I
vill reviev several of the more significant of those changes
vith you today, those changes which can further improve the
level of plant and therefore public protection.

MB. LIPINSKI: On your line there, relatively
ismune to TMI complications, TMI had loss of level with fuel
auncovery and core damage. There was an incident on a BWR on
the Eas* Coast wvhere an cperator errcr ended up in reduction
of level, but the fuel wvas not damaged. 'Do you consider
this coaparable to THNI?

MR. DUNCAN: You mean Oyster Creek abcut two years
back?

MR. LIPINSKI: Yes. There wvas a loss of level,
but fortunately they turned around before the fuel vas
ancovered and damaged.

’!R. DUNCAN: Comparable to T¥I. That plant vas
down I think for a month or so as we and the utility
analyzed it, and another vendor which also supported the
utility, so ve arc not comparable in the amount of damage or

dovntime. It was 2 thing which is somewvhat similar to level
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indication difficulties at TNI.

¥R. LIPINSKI: The loss of level and possibly clad
damage.

MR. DUNCAN: In that case, as I remember, they had
indication cf vater level outside the shroud, but that

volume vas isolated from inside the shroud. As a result,
they had level indication but the level wvas lover inside.
Their instrument told them that. They had an instrument in
there vhich told them that but they did not believe it.

¥R. LIPINSKI: Is that unique to that plant?

MR. DTNCAN: It is unique to that class of plant.
That ic before we vent to the recirculation loops and the
jet pump design. But nov inside the shroud and outside tne
shroud, there is an open pathway which cannot be valved off.

FR. LIPINSKI: Your statement agpplies to your
current product line. That is immune to TNI complications,
namely, loss of level and ~--

MR. DUNCAN: It applies in general to the entire
product line. I do not mean to say that we did not find
some places that improvements could not be made, and water
level indication is one of them. Okay. But I am saying in
a relative sense the difficulties of the operator and the
design experience at TMI, ve are in substantially better
shape than that design vas.

MR. SHERWOOD: I think we believe, as we all
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state, that the BWR is a very simple, simple and fcrgiving
design. For example, ve have a large number of pumps and ve
feel that the fact that ve have a large number of pumps
precluded a major accident at Browns Ferry several years ago
because the CRD pumps, even though wve lost 13 or 14 pumps,
ve still had the CRD pumps.

And at Oyster Creek there wvere a number of
sequential operator errors vhere all of the recirc lines
vere vaive closed, yet we never had water uncovery. Again it
vas all because of essentially the simple and forgiving
design of the boiler and the lov power level and the
isolation condenser in that case.

MR. OKRENT: Excuse me, but at Oyster Creek the
isolation condenser did not help. You had a situvation that
vas scmewhat specific to Oyster Creek, which maybe dces not
apply.

MR. SHERWOOD: From the point of viev of the fact
that the operator valved cff all the recirc lines,
presumably you would have had a situation for lioss of
coolant, and because of the normal coclant, natural
circulation capability of BWBs, this is very difficult to
do. If you can get some vater into the vessel.

MR. LIPINSKI: On your lLimerick fault tree event
trees, since you do not have coammission theun you vould not

look at what the operator could do to tell about the drop of
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level in the core.

MR, SHESWOOD: We do have operator errors which
are introduced in the fault trees, vhether or not they are
by comasission or omission -- they are not by coaasission.
They are essentially operator errors.

¥E. LIPINSKI: In the case of level reductioen,
that would be something that he aight do to you
deliberately, given that the operating sequence allowvs hias
to do this.

¥R. DUNCAN: The cperator error of shutting the
last loop off vas the transient initiator, as I recall.
Generally these risk assess=zents, at least at the start, do
not consider operatcr errors of coamaission because it is so
difficult tc isagine vhat a man 3ight dream up to do.

MR. LIPINSKIs: I have all kinds of imagination in
tha _ect.

¥R. DUNCAN; Howvever, I think ~--

¥B. XEBR: I want to make sure I understand. FWhen
you say coamissicn, do you mean a deliderate atteapt on the
part of the coperator to injure the plant?

¥R, LIPINSKI: Omission means he forgets.
Coamission means he goes ahead and he ddes it.

¥R. DUNCAN: Does what you do not want his to do.

MR. OKREN?:; I think in liserick, for example, if

the scenario has degun and at some point, in order for
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residual heat removal ‘o continue to be removed, it is
necessary for an operator to change a valve position, that
humsan error would be included. That would be an error of
omission. He omitted something he should have done.

MR. KEER: Suppose he set the valve in the vrong
position. Is it included that he could set valves wrongly?

MR. LIPINSKI: If it vas open trey vould not have
considered he vent and closed it. They wvould have assumed
it wvas in the correct positicn and remains there.

MR. KERR: That is the reason I asked. I mean an
operator can do something but do it wrongly. It is an
error. It is not deliberate on his part. Is that
coamission, in your view?

MR. LIPINSKI: Yes.

NR. SHERWOOD: Noc.

¥R, LIPINSKI: The fact that he -

MR. SHERWOOD: An error of coammission is vhen he
sakes an error and un@2 intends to do it. In other vords, he
kaovs about it. An errer of omission is a normal error of
what ve understand.

MR. KERRs I do not :hink Walt is using the vord
in the same vay you are.

MR. LIPINSXI: I am using it “ifferently, and I
vill take TNI, vhere in this case they turnod off the high

pressure injection, they knew what they vere doing, they
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vent ahead and did it anywy.

HNR. XKERR: They did not deo it, Walt, to try and
deliberately harm the plant.

MR. LIPINSKI: ¥», ro. I am not saying they are
going to deliberately hars the plant. They are making a
aistake. That is all I am saying.

MB. KERR: I am trying to understand whether you
are talking about sabotage cr not. You aren't.

MR. LIPINSKI: No, I am talking about the systen
setup, it is functioning, he goes ahead and closes the valve.

HR. SHERWOOD: ©We call those operator errors.

MR. LIPINSKI: That is in your fault tree event
tree?

MR. SHERWOOD: Yes.

4R. EBERSOLE: 1In that particular plant Jesign, is
there a specific instruction for him not to close these
loops if he has a LOCA?

MR. DUNCAN: Oyster Creek?

HR.. FBERSOLE: The old design.

¥E. DUNCAN: I think there are inteirlocks now
installed on those designs to prevent the closure of all the
loops at snce.

MR. EBERSOLE: That causes a b owdown wvhich then
closes it.

HR. DUNCAN: I did not get the sense of the
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question.

MR. EBERSOLE: You are rigged for a blowdown which
is persistent. Your subsequent refilling process is not
conditioned to receive a large blowdowvwn which is then
subsequently closed. It is not in your design.

MR. DUNCAN: In the case of Oyster Creek there vas
not any LOCA.

MR. EBERSULE: If there vere, wvould the operator
be specifically forbidden to close the place vhere the LCCA
vas?

“B. DUNCAN: No.

MR, TBERSOLE: He would not. Then he could close
it after virtually instantaneous loss of a lot of coolant
and you could not refill fast eaough.

MRE. DUNCAN: We have considered that. I do not
recall that consideration specif to Oyster Creek, but we had
considered should the operator be directed to attempt to
isolate the bdreak. I think that is -~

MR. EBERSOLE: 1If you have analyzed it, you have
done wvhatcver you nave to do.

WR. DUNCAN; We decided it is not critical that he
try to do that. It is better he not fool with it.

¥k. LIPINSKI: 1In the Limerick report did they
in~lude operator errors wvhen he does something, say after an

automatic system has lLeen set up he goes .n taere and does
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the wrong thing. Was that factored into the analysis?

HBR. OKRENT: I have to guess now. I do not
remenber. I do remembder seeing the errors of omission. 1 do
not remcaber specifically seeing areas of commission, and I

xnov it did not include errors of coamission in the general

sense-

¥R. SHERWOOD: That is correct, it did not.

MR. LIPINSKI: Okay. If the residual heat removal
systeam had been set up, your analysis does not include what

happens if he goes ahead and closes valves that should
renain open; is that correct? If you did, your analysis is
unigue.

MR. SHERNOOD: That is correct.

MR, DUNCAN: Although ve believe thare are wvays to
senre that that has happened and to correct the situation.
There is no strict treatment of that sort of difficulty.

ME. LIPINSKI: You set an automatic system, he
leaves it that vay. He does not go in there and defeat it.

A ., DUONCAN: That is right. I think there are
mechanisms for increasing your confidence so he vill not do
that. That will be the tail end of presentation. Not that
he won't do that, but if he does, the situation is more
likely to be recognized and therefore corrected.

This next chart outlines the discussion of

improvements that wve have identified.
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(Slide)

I will start out with a picture, ve call it a
chimney chart, to illustrate the relative significance of
transients that threaten to uncover the core and possibly
lead tu core damage. I will briefly showv you those. I think
you have seen them before. Then I will spend about one
chart per impr<vement and then ve will take another look at
the chimney charts again to try to make a judgment as to
just hov valuable these improvements are.

(Slide)

Now, I toyed with the idea of showing Jjust
straight before and after, but I guesc I ended up getting
lazy, and before and aftar are on this chart and the last
one. We are estimating the core damage probdability per
year, and here are the causes of the transients running from
a loss of feedvater all the vay to a loss of heat removal.

This in for BWR-6 although many of the general
st- tements I make are also applicable to other product
lines. I think I personally £ind it easier to think in this
vorld rather than in the offsite consequences wvorld becaus=
it is something one rerson can alaost get their arms around
and understand the vhole thing.

I think it is the most direct and understandable
assessaent of the level of plant protection. Fundzmentally,

then, this analysis shoved us that there are three key
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contributors to risk for core damage. This one over here,
vhich is loss of heat removal, at 6 x 10-6, and then two
others, loss of offsite pover and loss of feedvater at abou*
1or 2 x 10-6.

So those are the ones that ve view to be the most
direct threat to damsage in a EWR core.

Other events, stuck open relief valve and the
different size breaks, are a decade to “wo dacades belov.

(Slide)

MR, LIPINSKI: The numbers ve see here have comaon
mode factors included in theas?

ME. DUNCAN: To a large extent. I do not think wve
have completely addressed that pcint vet. To a large extent
they do. T should prefzce my point with a point that Glenn
made earlier. These are estimates that are based on our
experience or knowvledge of the difference betveen BWR-4 and
BWNR-6. We expect them not tc change too much as wve complete
this etfort throughout the year.

MR. SHERWOOD: That last chart includes the ATWS
alternate 3 fix.

(Slide)

MR. DUNCAN: These are the iaprovements that ve
think are relatively significant in the core damage wvorld,

if you will. We have talked about the first two off and on

throughout the discussion, containment overpressure relief,
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and Dr. Okrent, you mentioned this one, automatic
depressurization system logic improvesments. That is wvhere
you had the guestion relative to the effect on ATWS.

In addition to that ve have identified some

isprovements in our reactor core isolation cocoling system.

(Slide)

I will spend about a chart apiece on each one of
those.

Containment overpressure relief, another vay to

renove decay heat, addresses the highest of the chimneys
that ve sav a couple of charts back. Here I have outlined
the sequence which can lead to core damage. MNain condenser
is not available for one reason or another to accept decay
heat. Neither of the tvo residual heat removal systems are
available to remove decay heat as the reactor discharges
steaam to the suppression pocl. That discharge heats up the
suppression pool and eventually the pool boils.

As a consequence the containment pressure
increases because of that steam being vaporized off the pool
surface. That can lead to containment overpressure, which
can -- we do not think it is tremendously likely bu® it can
lead to loss of the suppression pool and perhaps loss of
emergency core cooling systam suction.

The design concept that ve are considering <o

address this particular sequence is before any core damage,
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as vas sentioned before, ve will vent the concainment to
prevent that overpressure from happening.

Now, possible signals that ve are considering are
vent on containment pressure sometimes before you hit
perhaps the design setpoint or perhaps vent with suppression
pool teamperature as the initiating signal. It would then be
necessary to replenish that suppression pool vater, and ve
have identified a nuaber of water sources.

We have not picked our favorite yet, bit one
possibility is5 to dump the vater from the upper pool which
sits adbove the reactor vessel into the suppression pool by a.
continuing suctioa through the several pumps which ¢ ump
vater into the core.

MR. EBERSOLE: You can go tack to your customers
and tell them they can save a hell of a lot of money by
using that flood control equipment now, the flood
protection. Now they are locked up like a boat, and they
could have done this.

(Slide)

ME. LIPINSKI: How does the containment figure
result in loss of suppression pool?

MR. DUNCAN:; We do not think it is likely, as wve
discussed a couple of months back in the hydrogen control
acena. We think it is more likely that a containment will

£ail high up, and if it does, then wve would not lose the
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suppression pocl, but in the probabilistic world ever—thing
is possible and there is a possibility it would fail down
below and drain the vater out of the pool. It is best to
avoid that. It is best not to vorry about what is the
probability here or there vhen there is a rnlatively simple
concept we think can address the issue straight on.

MR. LIPINSKI: What happens vith the design
concept if you have core damage? The assumption is before
core damage I send you down another path and say you have
core damage.

MR. DUNCAN: This sequence is wvhere containment
failure causes the loss of the wvater sources and that leuds
to core damage. The other sequences go the other way where
you lose the vater in the core first. And then we have scme
system concepts and ideas to address those points, too.

MR. LIPINSKI: Okay.

MR. EBERSOLE: May I elaborate a littlo bit on the
design concept at the bottom? For the case of the flood
that I know, this means horrendous docrs have to be
erected. You have to entertain the rather doubtless process
of maintaining virtually leak-tight seal to keep the
auxiliar- equipment rooms dry and do a wvhole lot of things,
keep diesel running, when all you really need is a little
pump to pump a little water. That is what is in the field

nov.
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So 1if you can sell this to the new and backfit to

the old -~

MBR. SHERWOOD: What is it, now?

¥R. EBERSOLE: Keeping everything dry so it will
run under 40 feet of wvater.

NB. KERR: Or better still, avoid 40 feet of wvater.

(Slida)

MR. OKRENT: I am nct sure you can equate this cone
for one vith the other for all scenarios, Jesse, so --

¥R. EBERSOLE: No.

MB. OKRENT: Well, yes. Okay.

MR. DUNCAN: The next improvement is an
improvement in the automatic depressurization system logic.
This improvement addresses or improves upon the next two
highest chimneys that I shoved a couple of charts back, loss
of offsite pover and loss of feedvater. The existing systenm
design for the actomatic depressurization system is
suamarized at the tcp of the chart. A lov reactor wvater
level signal and a higb dry well pressure. The dry wvell is
the volume right outside the reactor vessel.

That second signal is the signal to the logic that
there is a LOCA, a loss of fluid to the dry wvell. It
signals several safety relief valves to open and they
depressurize the reactor on the order of five minutes Dy

dusping steam to the supprassicn pool, and this reactor
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depressurization is accoaplished so that the lov pressure
emergency core cooling system can deliver wvater back to the
reactor vessel.

So basically it vas designed to handle a loss of
coolant accident and did not anticipate another threat which
vse believe is more likely. The second bdullet outlines the
sequence wvhich could lead to core damage.

There is a loss of feedvater cr a loss cf offsite
pover, which leads to loss of the normal high pressure wvater
delivery systea feedvater. If you postulate that the
reactor core isolation cooling system and the high pressure
core spray vhich are supposed to start on low reactor level
do not start, and if the control rod dry cooling flowv is not
sufficient, then you will have a steady decrease in wvater
level but there vill be no automatic depressurization
because there is no break to cause the pressure to increase
ia the dry vell.

If this happens and the operator does not follow
his emergency procedures that are developed from the
guidelines that have been vorked out by GE and the BWR
owners group, if he does not follow those procedures and
open those relief valves manually, then the core unccvers,
and if it goes substantially farther than that ycu can get
into a core damage sequence.

MR, LIPINSKI: Where is the steam blowing to that
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is deing manufactured in the core?

¥R. DUNCAN: It is going out through the =afety
relief valves into the suppression pool.

¥R, LIPINSKI:; But you said --

NR. DUNCAN: For a tise wvith the reactor at
pressure, those valves will cycle on the order of 1100 psi
in the reactor, and that vill continue on virtually
forever. At scme point in tise it vould be appropriate for
the operator to open those valves, I think it is on the
order of 8 for BWR-6, and have a steady bdlowdown to
depressurize the systes.

¥R. LIPINSKI: The automatic cycling vill not
raise the high dry vell pressure.

¥R. DUNCAN: That is right. The heat passes the
dry vell and goes directly to the suppression goocl. The
concept is pretty siasple. It is make the systes not vorry
about whether there is a LOCK or not, so the concept that ve
have in mind is modify the initiating logic to make the
depressurization automatic if regquired because the vater is
lov, not decause the vater level is lov and there is an
indicaton of a LOCA.

Cne of the options ve are considering is simply to
elisinate the need for that dry vell pressure signal,
possidbly vith tise delay in it. So this wvould aake the

action automatic wvithin several sinutes, certainly within
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plenty of time for depressurization to happen and let the
low pressure pumps come OD.

So this is a case wvhere ve are addressing the
sensitivity to an operator error to fail to follow his
procedures. Perhaps he did not recognize the situation he
vas in.

MR. OKRENT: What is the ATWNS complication?

MR. DUNCAN; We have developed -~ it seems like
you never completely close all the issues. This design
modification vas developed independently of ATNS
considerations, and that statement there at the end that ycu
say, I think that that owners group report was just an
admission of that, that the ATWS issue has to be resolved
before this is appliied.

I do not knowv vhat the end result will be. We
just have not got there yet.

MR. OKRENT: I think there is an ATWS
coaplication, is there not?

MR. DUNCAN: Rather not blowdown if you have an
ATWS because then you have a tendency to inject cold,
unborated vater, and ve have to come to grips with that and
decide wvhat is the appropriate thing to do.

MR. OKRENT: So in other vords, for .his transient
if it occurs, in order to handle the chance that the

operator does not follow the procedure, you say it might ke
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good to have automatic depressurization. But you could have
somevhat similar, not identical bPut somewvhat similar
syaptoms for the ATWS and not wvant to automatically
depressurize.

ER. DUNCAN: That is right.

¥R. EBERSOLE: These valves are in a hostile
environaent. The ADS valves are in a hostile environment.
Have you done anything to imsprove the rather doubtful stave
of affairs vhereby you use the solenoids to -- for instauce,
have you carried the solenoids outside the dry vell and put
only air lines in?

MB. DUNCAN: Well, let me first say, do you mean
ostile ~--

MR. EBERSOLE: High pressure and temperature.

NR. DUNCAN: If yov have a LOCA you would tend to
have a hostile environment. This is a transient situation
so it is less hostile than --

MR. EBERSOLE: But if you have -~

MR. PUNCAN: There are cases (-GL-)

¥5. EBERSOLE: You have these rather delicate
solenoids stuck in there inside. They could be outside and
you'could carry the air supply to the piston valves.

MB. DUNCAN: One of the improvemenis that we
identified wvhich did not make the list of the tcp which had

the most substantial benefit is an alternate supply or those
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valves, alternate air bottles, for example, outside the
containmsent, and in this case there is no electrical
vhatscever, and then comses up, it is a hand valve, it sends
air to open those valves.

(Slide)

¥R. LIPIMSKI: Has an operating reactor ever gone
through automatic depressurization?

MSR. DUNCAN: I do not think so. There have been
spurious blovdovns and intentional blovdovwns. Not very many
intentional blowdovns. Spurious blowdowns vith one valve.

MR. LIPINSKI: How long does it take to do a
blovdown?

¥R, DUNCAVN: About five aminutes.

NR. LIPINSKI: An operating reactor has gone
through a five-minute blowdown?

ER. DUNCAN: I do not beliieve so.

MR. LIPINSKI: Your analysis shovs no ccre damage?

MR. SHERWOOD: We should be able to maintain
covery.

MR. LIPINSKI: Howv much cooling are ycu getting on
your fuel?

MR. DUONCAN: No significant core damage anyvay.
When you ask that guestion it decomes sensitive a little Dit
to hov accurate is your calculation of water level. There

vas a vater level swall, for example, as you foram voids
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because of depressurization. Our calculations say that
especially if there has been no break, that you depressurize
the systea, and those lov pressure systems can reflood that
vessel very, very rapidly.

For example, I am %0old -- I have not done this
calculation, but there was iritial test of the emergency
core cooling system before startup, and you virtually fill
the vessel on the order of a minute. There wvould possibly
be a very short duration for uncovery.

The alternate is to just let the plant sit there
and boil dry, the core sit there and boil ¢:v. You need ‘o
depressurize to get dovn within the cu,ability of the low
pressure systeams, given that the high pressure sy_tems vere
not sufficient.

MR. EBERSOLE: This would also cover a LOCA in the
main steas lines.

ME. DUNCAN: Yes, that is essentially identical.

MR. EBERSCLE: Yes.

MR. DUNCAN: The third improvement, vhich also
addresses those second and third highest chimneys, is
summarized here, improvements in the reactor control
isolation cooling system. Here are the key features of RCIC
sy tem. They are here. Reactor steam supplies turbine
drive pump. That takes the suction from the condensate

storage tank first, ani then if that runs dry or to a low
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level, it takes the suction from the suppression pool and it
maintains reactor vessel vater level with the vessel
isolated.

There are a number of features in this design
vhich can contribute to that system not starting, or not
being available when it is needed. Containment pressure
increase during a LOCA can increase the turbine back
pressure and the setting as such that wvill cause the turbine
to trip, and then the reactor core isclatioa cooling system
is not available for a LOCA.

The system starts very rapidly, and on occasion
that leads to tripping the turbine on overspeed, and
sosetimes it causes the system to be isclated because the
system thinks there is a break. It sees all the stean
flowving through the steam .inlet to the turbine.

The third point is even if the pump ccmes on on
lov vater level, it turns off wvhen the water level increases
to a higher setting. Then there is nothing delivering wvater
to the core. The vater level comes back down again. It is
then necessary for the operator to manually restart the
system, and there is some potential for him forgetting to do
tuat.

Having identified those, I guess it follows pretty
obviously that the improvements we have in mind address

those points. We think it is prcbably practical to increase
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the turbine exhaust pressure settings so that that
relatively valuable pump will be available if you have a
loss of coclant accident.

We think that the system starting speed can be
modulated a bit and make it less likely to trip off on
overspeed. Time delays are cconsidered -- we are considering
adding thes in the <ircuit so that the break detection logic
vaits several seconds before worrying about whether there is
a break or not, and only if there is a longer duration high
steaa flcowv would bde isolated.

And then ve are considering automatic restart on
lov vater level for that system.

NB. EBERSOLEs Are you going to reflect these
changes back on the old steam turbine HPCI pumps?

¥B. DUNCAN: The first problem does no: apply to
high pressure core iniection pump that works during a LOCA.
That is the purpose of the system. I am not exactly sure of
the differences betwveen thouse tvo systems.

They are steam driven in a rather similar wvay but
it is less susceptible to these problems, the turncff on
overspeed and break detection, although on the earlier
designs ve have identified a modification to the break
detection logic for the HPCI system too. So I guess wvhere it
applies, vyes. Here HPCI starts on lov vater level ~--

restarts on lowv vater level automatically.
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(Slide)

MR. EBERSOLE: How close ace yoh to the turbine
casing failure on the exhaust side? Are you already pushing
it? Do you have a lot of margin?

MR. DUNCAN: That will be the limiting issue that
tells us perhaps ve cannot do it. I believe we can do it.

I am not very close tc that particular design effort. I
think that ve vwill find a vay to --

MR. EBERSOLE: The relief guide, that is the
veakness, that is the main killer because it discharges into
the roonm.

MR. DUNCAN: Ysu aight be right.

¥R. 2ENDER: Some of these schemes wvhere you put
tise delays in alvays raise questions of if the time delay
is there, wvhat is there to say that the time delay will not
be one vhich is never signalled to start the action? Are
you looking at those kinds of events or Jjust relying on the
fact that you have it?

MR. DUNCAN: You mean like introducing an extra
piece of logic, a time:, the timer fails?

MR. BENDZL: Yes. It is such a common event that
I vould say it is likely to happen. You call upon a timer to
deiay something. In some fraction of the time the delay
vill be forever.

MR. DUNCAN: We will take =--
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MR. BENDER: Is that wvhat is inferred by all this?

MR. DUNCAN: We will take a look at that design
from the raliability standpoint. I would not be surprised to
find tvo or three timers in the circuit to try to anticlpate
that kind of a probles.

The other action that would be taken is I think
the operator would isclate the system after a vhile if the
automatic circuit failed to do it.

¥B. BENDER: Well, some of that may be helpful,
but I guess by viev is it is just like the tirers on the
diesel generators starting and sequentially locading of the
system. They do not come out right every time.

ER. DUNCAN: That I think, although I am not

‘familiar vith either of tne details, I think the timing on

diesel loading is substantially more complicated than this
thing, vhich just says vait ten seconds or so and then do
the system isolation.

MR. BENDER: I think there is more in the
sequencing of the diesel, I agree, but in principle they are
the same thing.

MR. EBERSOLE: Can you define the purpose of the
time delay?

MR. DUNCAN: The purpose of the time delay is to
not sense or not act on the relatively high steam flow that

is taken to start the turbine.
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MR. EBERSOLE: There is no invitation for
operators to intervene, is there?

NR. DUNCAN: Not likely there. This happens
relatiavely fast.

MR. EBERSOLE: You tie his hands for that. It is
not like the old -~ you see, right nov there is a 30 second
delay on blowvdown. The operator is invited to do something
vhich evidently the automatic instrumentation cannot do, but
I do not know what ft is.

MR. DUNCAN: Are you talking about the time dclay
on the automatic depressurization system? That is on the
order of two minutes.

MR. EBERSOLE: That is a period of invitation for
the operator to step in and take action vhen his instrurments
are telling hims something that they cannot tell his
equipment automatically. I have not been able to figure it
out.

HR. DUNCAN: It is an iuvitation to him tc fix the
problems before the blowdown is necessary.

MR. EBERSOLE: If the problem can be fixed, then
it can be automatically sensed that it is fixed and it will
inhidbit itself. Why it is an operator interdiction I have
never been able to figure out. Why does the operator have
to interdict? Why can't it be automated?

MR. DUNCAN: We are shifting over to the automatic

ALDERSON REPORTING COMPANY  INC,
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depressurization, but if he does not interdict, the systenm
vill bdlowv down.

MR. EBERSOLE: Why should he interdict with any
better inforaation than the equipuent has? He doesn't have
it, does he?

¥R. DUNCAN: The real intent there is to allow hinm
some time to get some vater sources back such that the
blowdown is not required. To some degree -- I should strike
that. To some degree. There is an opportunity for hia to
defeat the blowdown.

NR. EBERSOLE: There is.

M¥R. DUNCAN: Yes, by pushing a reset feature to
extend that time delay.

MR. BENDERs Has an operator ever defeated a
blowdown?

MR. DUNCAN: Not that I know of., Well, ycu don't

get that many opportunities.

MR. BENDERs You get a couple a year in most
plants.

MR. DUNCAN: Those kinds of blowdowns are spurious
openings of single valves. I do not know if an operator has

ever defeated one of those.
MR. SHERWOOD: There is still a difference. The
ADS is a number of valves. It is a fev minutes, where as a

blovdown is one or two wvalves. It could be 20 minutes.
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MR. DUNCAN: The opportunity for the operator to
interrupt that blowdown to some degree I guess is a mission
that the designer cannot think of everything and give hinm
opportunity to turn off that safety function. It may be
because a blovdown is relatiavely severe. You are taking
fluid out of the 'essel. You really do not want to do that
unless you are sure.

MR. EBERSOLE:s On the other hand, if you do not do
it in time, then you will never get the vater back.

MR. OKRENT: Jesse and GE, I am afraid T am going
to lave to act like a chairman. We are getting much too
late nov and I do vant to make sure the last two speakers
have a chance, and I also vant to have a chance for the
subcommittee to talk. So let's if ve can let GE finish the
presentation, and only ask gquestions that relate to the
charter of this meeting.

I know this is all interesting and important and
more interesting than what ve vere originally trying to do
at athe meeting, but nevertheless, we Jill meet again with
GE sometinme.

Go ahead.

MR. DUNCAN: Take a loock now at the same chart and
focus on the after-improvement chimneys. These arrovs
indicate hov much ve think those sources cf co>re damage have

changed as a result of the design feature that wve are
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considering.

Containment overpressure release has its effect
here, and the automatic depressurization systeam logic and
the reactor core isolation cooling system have their eftects
here, and the net result is about a one decade iamprovement
in the sn;. and the sum we have at about
7.5 x 10- -- 1 am sorry, that is not the sum, that is the
dominant sequence. iad that is the major contributor to the
base case :hat Glenn vas mentioning ezarlier.

MB. LIPINSKI: Why is loss of offsite pover
important? Don't diesels take over for you?

MR. DUNCAN: Yes, but they might not start
either. If you lose ioss of offsite pover, the diesels have
to start. So in some other sequence the diesels dc not have
to start. Cn a LOCA, for example, the diesels <o not have
to start if you have offsite oower.

(Slide)

Now, just to try to paint the wvhole picture, this
is a shortened version of the chart you saw earlier wvhen wve
talked about hydrogen control. It sumparizes these core
damage probability estimates for WASH-1400 and BWP-6 as is
-~ or before application of these improvements, if you will,
and then with the potential improvements.

You sav these numbers before. Basically ve are

estimating about a factor of 4 improvement in the core
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daiayve arena for BWR-6 relative to WASH-1400 and a factor of
20 for a further factor of 5 as a result of these
improvements that wve have discussed.

In the risk area similar comparisons are shown
vith a factor of 30 improvement in risk, BWR-6 relative to
WASH-1300, and a factor of 200 or so with the potential
improvesments that we have discussed.

(Slide)

Now T would like to shift focus a little bit and
talk a little bit more about opc:aio: response than systea
design. Previously ve discussed the system Eosiqn. The key
element, ve think, in plant production is the ease that the
operator has in controlling events. These factors that I
have listed on these two charts ve think make the cperator
response relatively sinple.

There is one vessel and one loop on the 3WR
corpared to the several at TMI. There is direct wvater level
instrumentation on the reactor vessel versus the more == or
the less direct sensing used at TMI. Emergency operation on
the BWR is similar to normal boiling. It occurs in
emergency and non-emergency conditions.

The norsal pumping systems are the first line of
defense for loss of inventory events. That is, the
feedvater is available fi-st. The emergency core cooling

systeas provide a backuy to that. That is availabdle in the
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the core covered in the indirect TNI type.

(Slide)

As ve mentioned a couple of times and shoved on
charts earlier, decay heat removal, passive decay he:zt
removal is a key point that is provided by the relatively
sassive suppression pool that can accept energy from the
co:; for quite a long time before the operator really has to
take action to remove decay heat.

Natural circulation is novhere near as complicated
in a BWR as it vas at TNI. The suppression pool, as I
indicated here, has a several hour capability before the
operator action is really required. There is a common
response to inventory threatening events. Keep the core
covered is the response.

I have tried to showv that graphically on the neéxt
picture.

(Slide)

We workad gquite extensively with the BWR owners
over the past year and a half or so to develop the emergency
procedure guidelines for the operators. This one chart is
an attempt to summarize that. Basically the operator has
tvo functions, and that is to maintain core vater level and
to provide for decay heat removal.

His first action -- here I aa indicating the
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functions down this vay and time across the chart. His
first action is to maintain vater level with his high
pressure sources if they are sufficient, or
depressurization, as I mentioned earlier, and bring the low
pressure system in.

In the meantime while he is doing that decay heat
is being removed from the reactor vessel and stored in the
suppression poocl passively. No operator action is required
for quite a long time.

After some substantial period of time, then the
operator needs to take action to bring on his residual heat
removal system to establish a long-term heat sink, or he
might, if the main condenser is available, use that. |

We started out in the emergency procedure
guidelines developing separate guidelines: do the following
if you have a loss of feedwater, do the following if you
have a loss of coolant accident. There is another guideline
for if you have a stuck open relief vaive.

Well, after a little bit of work on that it
occurred to us that the folloving is almost identical: that
is, vatch vater level; if it gets tooc lowv and you cannot
bring your systems 0., then depressurize and bring some more
systems on.

So as a result of that rather unidirectional

feature of the plant, we are able to develop rather simple
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guidelines based on syaptoas, and the key symptom is reactor
vessel vater level.

(Slide)

Guidelines are only a part of the assistance that
ve think can be provided to the operator. On this chart I
try to shov the integration of those guidelines with some
control room features vhich I think will make it
substantially easier for the operator to contrcl the plant,

Basically these top couple of rectangles are a
susmary of the actions that vere taken tc develop the
esergency procedure guidelines. Decide wvhat safety
functions you need to do, do sca3e analyses, confirm that
yes, indeed, it is unidirectional, develop emergency
procedure guidelines or the operator actions. From that the
utilities will develop plant-specific emergency procedures
and they wiil train their operators based on those.

There are checks of these procedures with the
control room as part of the development process.

Cn the right-hand side ve are shoving the
additional data or data summary that can be provided to the
operator. As a result of having identified these emergency
procedure guidelines, the inforsation that the operater
needs comes into auch clearer focus and you can indeed make
a list of the parameters that he needs to loock at in order

to control the plant.
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€o we identify those data neads, provide emergency
respoense information system to display that informaticn to
him in a convenient fashion. That particular systea can }e
checked out in control rooms and on simulators, and the net
effect is as the guidelines and the emergency response
information systeam come together, the operators are traine
to ase the tvo together, the procedures and the emergency --

MBR. BENDER: The first two blocks =--

MR. DUNCAN: Excuse me.

¥B. BENDER: The analyses and the emergency
procedure guidelines. Where did that guidance come £froa?

HR. DUNCAN: Who does it?

¥8. BENDERs He will do that?

MR. DUNCAN: The vork is done. That vas a
cooperative effort between GE and the BHR.utility cnvnerse.

MR. BENDER: It is universally applicable to all
BWRs?

MR. DUNCAN: It is applicadble -- it is vritten
generically such that it covers the entire span. I think the
f£irst version only went tc BWR-5, our next to the last
product line. The version which is about to te develcped
alsc includes BWR-6,

(Slide)

Yere is a picture of the overall emergency

response information system. Basically there are sensing
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units located throuchout tie plant, control room and the
environment feeding information tc a computer called the
emegency response information system computer, which does
some processing of the information and displays that to the
operator in the control room.

It also displays information to technical support
people in other buildings, but mainly I will focus on the
contrcl room operator here today.

(Slide)

The function of the emergency response system in
the control room is to assist the plant operator by
displaying such things as real time plant parameter status
continuously on line to aid in the early indication to the
operator that it is appropriate to enter the guidelines,
provide data to assist the operator in following the
emergency procedure if one nceds to, provide when reeded "wo
variable plots such as a heat capacity limit curve, which
tells the operator vhen he is approaching certain limits
relative to the containment heat capacity ~: he can rcspond
faster and veid the need to look at two or three different
instruments and do a mind comparison of vhere he is relative
to a particular curve and then he can take rctions more
quickly.

In adadition it is to provide validation of some of

the more important parameters. That would be some sort of
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cross-checking betveen one wvater level instrument and
another, for example., and perhaps throwing out the highest
and the lovest or doing sone analysis to detect what the
more likely core level is.

In addition, trend varialle plots are available so
the operator can call up and see vhat a variable has been
dcing for the past several minutes. 0DOisplays that are
availadbl in the control room are things wve call the normal
display, and I will shov you a picture of that and a set of
displays which are called up by the operator or perhaps
automatically, depending on what part of the emergency
procedure activities he is in.

In addition to that, there are two-dimencsional
plots like I said and trénd plots. Now, let's take a look
at a normal display, and these are a bit more effective with
colors but unfortunately I only have colors on the last
chart.

(Slide)

This is a display vhich wvould be =-- the cperator
could look at any time wvhile the plant is in operation. And
over on the left ve shov a reactor vessel, a scaled reactor
vessel vith a composite vater level indication. That is this
part lere (indicating). That is a composite of several
instruments, several wvater level instruments over several

ranges, temperature compensated to adjust for scme scurces
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