Official Transcript of Proceedings

NUCLEAR REGULATORY COMMISSION

Title:

Docket Number:

Location:

Date:

Work Order No.:

Advisory Committee on Reactor Safeguards
Thermal-Hydraulic Phenomena & Reliability
and Probabilistic Risk Assessment

Joint Subcommittees Meeting

(not applicable)

Rockville, Maryland

Tuesday, November 5, 2002

NRC-621 Pages 1-167

NEAL R. GROSS AND CO., INC.
Court Reporters and Transcribers
1323 Rhode Island Avenue, N.W.
Washington, D.C. 20005
(202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

UNI TED STATES OF AMERI CA
NUCLEAR REGULATCRY COWM SSI ON
+ + + + +
JO NT MEETI NG
ADVI SCRY COW TTEE ON REACTOR SAFEGUARDS
( ACRS)
SUBCOWM TTEE ON THERMAL- HYDRAULI C PHENOVENA
AND
SUBCOWM TTEE ON RELI ABI LI TY AND PROBABI LI STI C RI SK
ASSESSIVENT
+ + 4+ + +
TUESDAY,
NOVEMBER 5, 2002
+ + 4+ + +
ROCKVI LLE, MARYLAND

+ + 4+ + +

The Subcommi ttees nmet at the Nucl ear Regul atory
Conmi ssion, Two White Flint North, Room T2B3, 11545
Rockville Pike, at 1:30 p.m, Dr. Thomas S. Kress,
Acting Chairmn, presiding.
COW TTEE MEMBERS:

THOVAS S. KRESS, Acting Chairmn

F. PETER FORD, Menber

GRAHAM B. WALLI' S, Menber

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

ACRS STAFF PRESENT:

MAGGALEAN W WESTON, Staff Engi neer

ALSO PRESENT:

JACK ROSENTHAL
CHARLES ADER

SI DNEY FELD

CHRI S GRI MES

JOHN LEHNER

JAMES MEYER

ALLEN NOTAFRANCESCO

JACK TILLS

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701

(202) 234-4433




10

11

12

13

14

15

16

17

18

19

CONTENTS

| nt roduct ory Remarks:
T.S. Kress
Jack Rosent ha
NRC Staff Presentation:
I nt roduction and Overview, Allen
Not af rancesco
Benefits Anal ysis, John Lehner
Cost Anal ysis, James Meyer
| ce Condenser Conbustion |Issue, Allen
Not af rancesco
MELCOR Anal ysis, Jack Tills
Summary and Reconmendati ons

Committee Comments and Di scussi on

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701

PAGE

13

63

94
96
137

144

(202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

P-ROGEEDI-NGS
(1:33 p.m)

ACTI NG CHAl RVAN KRESS: The neeting w |
now pl ease cone to order.

This is a neeting of the ACRS
Subcomm ttees on Thermal Hydraulic Phenonena and t he
Subconmittee on Reliability and Probabilistic Risk
Assessnent .

I"m Tom Kress. I'"'m serving as the
Chai rman of today' s neeting nostly because t he Ther mal
Hydraul i ¢ Phenonena Subconmittee is normal |y chaired
by G ahamWallis here with me, but this appears to be
nore of a severe accident issue. So | guess that's
one reason |'mdoing it.

And the Chairman of the Reliability and
PRA Subcommittee is Ceorge Apostolakis, and he
couldn't be with us today.

The menbers that are here in attendance
are Graham Wallis, as | said, and Peter Ford is
expected tojoinus alittle later. H's plane was a
little late in getting here.

The purpose of this neeting is to discuss
the O fice of Research's proposed reconmendati on for
resol ving GSI 189, which is the susceptibility of ice

condenser and Mark Il containnents to early failure
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from hydrogen conmbustion during a severe acci dent.
Maggal ean W Weston i s t he cogni zant ACRS
staff engi neer at the neeting.
The rules for participation in today's
nmeeting have been announced as part of the notice of

this neeting, published in the Federal Register on

Oct ober 28th, 2002. A transcript of the neeting is
bei ng kept and wi || be nade avail able as stated in the

Federal Reqi ster notice.

It is requested that speakers use one of
the mcrophones available and first identify
t hensel ves and then speak up so everybody can hear
you.

We have received no witten comments from
menbers of the public regarding today's neetings.

By way of remnding the nmenber that's
here, we had a neeting review of this issue back |
think it was in June 2002, and in that neeting we
suggested to Research that it woul d be hel pful if they
had some additional considerations of uncertainties.

So the staff went back and did sone
reeval uati on and determ ned sonme uncertainties, and
today they're going to tell us about the results of
the 1look and how that factors into their

recommendat i ons.
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Sowiththat I'll proceed w th the neeting
and ask Jack Rosenthal if he wants to introduce it.

MR. ROSENTHAL: Thank you.

| just have a few introductory remarks.

My nane is Jack Rosenthal, and |I'm the
Branch Chief of the Safety Margins and Systens
Anal ysis Branch in the Ofice of Research.

W received the ACRS letter of June 17
where you reconmended that we do additional anal yses
and pay particular attention to uncertainty anal ysis,
and that's exactly what we' ve done. W went back and
revisited the cost side of the equation, but we al so
| ooked at the benefits side, triedto do a conbi nation
of uncertainty and sensitivity studies on the
benefits; did a fair anpbunt of sensitivity studies to
hydr ogen phenonenol ogy, which we'll be heari ng about;
and did a fair amount of our honeworKk.

Based on that, we did send you reports and
a cover letter which indicated that we thought it
appropriate to nove forward on ice condensers, and

that we thought that the igniters alone would be

efficacious. You'll hear nore about that |ater.
And we were not as clear on Mark II1Is.
The Mark 111 cost-benefit story is not in itself

per suasi ve, and so what we would | i ke to do at the end

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

v

of the neeting after we've laid out all of the
t echni cal i nformation is to di scuss ot her
consi derations and ask for your advice on how we
shoul d treat uncertainties in the decision process.

My last point is that, in fact, these
plants are safe, and that this is not in ny mnd an
adequate safety issue, but rather one of a cost
beneficial safety enhancenent, and that's how we're
reviewing it.

Wth that, I'd like to turn it over to
Al'l en Not af rancesco.

MEMBER WALLIS: Just before we start, |
remenber the | ast neeting we had, and we did ask for
uncertainty analysis, but | think there was also on
the part of several of nmy colleagues who had
experience with real power plants sone skepticism
about portable generators sort of wheeled into place
when needed.

MR. ROSENTHAL: Yes, you'll hear a
specific presentation --

MEMBER WALLI S: Wel |, are we goi ng to hear

about that?

MR. ROSENTHAL: -- from Ji m Meyer.
MEMBER WALLI S: Because reading the
report, it wasn't clear to ne whether you were
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8

reconmendi ng portable or in place, or there didn't
seemto be a clear distinction sonehow. Maybe that
will come clear --

MR MEYER We'll talk about that |ater.

MEMBER WALLI S: -- when you nmake your
presentation. Yes, thank you.

MR. NOTAFRANCESCO |' mAl Not af rancesco,
t he task manager for GSI 198.

This is the agenda. The one provided a
f ew weeks ago, we made a change. Inthis version, the
MELCOR analysis will go before the ice condenser
conmbustion issue.

THE REPORTER  Excuse ne, sir. It's a

little hard to hear you. Wuld you mnd wearing a

lap. mc?

MR. NOTAFRANCESCO: | can do this.

ACTI NG CHAI RVAN KRESS: It woul d probably
help to use that mc anyway, | think. People tend to

turn their head, and it gets terrible.
Pin it up close to your throat, and it
conmes in better.
MR. NOTAFRANCESCO. Is this better?
THE REPORTER  Yes.
MR. NOTAFRANCESCO Ckay. What |' mgoing

to present right nowis just a quick overview. W' ve
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covered a few of the aspects already, and where we
were, why we're here.

And, again, it is ateameffort in trying
to do the technical assessnent of this generic issue.
The various conponents, benefits analysis to cost
anal ysis; the plant analysis using MELCOR, and sone
hydr ogen combusti on issues.

And at the end of the day, we're going to
sumari ze it and present our recomendations.

Again, the focus of this generic issueis
| ooking at susceptibility for Mk Ills and ice
condenser contai nnents, early failure due to
conmbustion, inparticular, for SBOevents. This issue
was rai sed and was borne out fromthe risk inforned
10/ 50. 44 rul emaki ng on hydrogen control.

As | said earlier, we nmet with the ACRS
June 6th, got a letter June 19th; go back, quantify
uncertainties and cone back again. And that's why
we're here. W have a conpleted, refined technica
assessnent that's on the table now, and we're going to
present that.

And, again, our plans aretotry to submt
t he techni cal assessnent package to NRR by the end of
t he year.

Again, just alittle bit nore background.
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The donestic plants that are affected by our anal ysi s,
Mark 1l1ls and ice condensers. There's nine ice
condenser plants. There's four Mark 111 plants.

The conmon attributes of these plants is
| ow design pressure, relatively low or free vol une,
and also the key issue that's related to both of
these plant, they have igniter systens, they were
retrofitted post TM, and they're hooked up to the
off-site power and the diesel generators. So the
i ssue is a SBO sequences in which --

MEMBER WALLI'S:  Now, these PWRs, | notice
there are four joule units, and in your paper there
was a discussion of an accident and a contai nment
breach in one affecting the viability of the other
pl ant and whether or not it would be shut down for a
| ong period of tine, but that didn't seemto have been
taken into account. It was discussed, but then it
wasn't taken into account in your costs.

MR. LEHNER: | think we had di scussion --
|"msorry. |'mJohn Lehner from Brookhaven Nati onal
Laboratory -- | think we had a discussion of the
benefit side, but the averted costs that tal ked about
that, and | can address that in a mnute --

MEMBER WALLI'S: Well, it disappeared. It

didn't seemto be part of your final --
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MR. LEHNER: Right. It was not part of

t he nunerical cal cul ation.

MEMBER WALLIS: In fact, it would be a
benefit, would it not?

MR LEHNER |'m sorry?

MEMBER WALLIS: It would be a benefit. |
mean if you're |ose a containnent and you irradi ate
t he whol e site, then you essentially use the other --

MR. LEHNER: Yes, but -- but --

MEMBER WALLIS: -- for quite a period of
time, quite a long tine.

MR LEHNER: | guess there were two
things, well, a nunber of things why we didn't
actually include it in the nunerical calculations.
One is that if you lose the containment |ate, and
remenber we're tal king here about early failures; so
if you lose the containnent late, you're likely to
have the sanme probl em

So in that sense, the benefit woul d not be
-- the benefit would only really be there for dua
units if could avoid late failure as well.

MEMBER WALLIS: If you didn't lose it at
all.

MR. LEHNER: vwell, at all. Exact |y,

exactly.
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And the scenarios are very uncertain.
nmean, it depends on, you know, when the second unit
could be brought back. There are just so nany
uncertainties there that --

ACTI NG CHAI RMAN KRESS: | guess the
assessnment is that if you have a station blackout,
you're going to have a | ate containnent failure.

MR. LEHNER: Yes. | nean, the igniters,
as Allen pointed out, they're really there to avoid
the early failure.

ACTI NG CHAI RMAN KRESS: Let nme ask you
about this, one of you, about the station blackout.
| s the assunption in the sequence that the energency
di esels actually fail to start? |Is that why it's a
station bl ackout? Wen you |ose off-site power --

MR, LEHNER:  Yes.

ACTI NG CHAI RVAN KRESS: -- and then the --
so the probability of a diesel failing, the emergency
diesels failing to start and pick up the load is part
of the station bl ackout?

MR. LEHNER. That's correct, yes.

ACTI NG CHAl RMAN KRESS: It's one reason it
has such a | ow --

MR. LEHNER: Probability, yes.

MR. NOTAFRANCESCO Ckay. M last slide

NEAL R. GROSS
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here basically, again, reiterates the objective:
| ooking at early containnent failure, SBO due to
hydr ogen conbustion for SBO events. W're doing a
cost - benefit | ooki ng at di fferent possi bl e
enhancenents to make sure t he conmbusti bl e gas contr ol
system is working early on, |ooking at the cost-
benefits.

In sizing out the benefits part, we're
using existing risk studies, 1150, |IPEs, and other
i ssues, other risk studies which we'll get into, and
we'll go on.

The next guy up i s benefits analysis with
John Lehner.

MR LEHNER: I'm John Lehner from
Br ookhaven National Laboratory.

And we assisted the staff in doing the
benefit analysis for Generic Issue 189, and ny
objective today is to talk to you about that benefit
anal ysi s.

So in the benefit analysis, we did not
ook at the neans by which you would achieve
combusti ble gas control. W're just |ooking at the
averted costs that are there if you can achieve
combusti ble gas control during the station bl ackout

sequences.
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And of course, the other part of the
objective is to address the coments that we heard in
June about getting nore information about the
uncertainties involved in these estimtes.

So we carry out the benefit analysis in
accordance with t he regul at ory anal ysi s gui del i nes and
t he techni cal eval uati on handbook, and the benefits
here consi st of the averted risk, which includes the
reductions in public and on-site radi ati on exposure,
as well as the averted off-site property damage.

And as Professor Wallis pointed out, we
di scuss inthe report about the on-site property cost,
but we did not actually include that in the nonetary
benefits.

ACTI NG CHAI RVAN KRESS: It might be of
interest tonote that ACRSrevi ewed t hose docunent s at
one time and deci ded that they were very appropriate
and wel | done and good gui delines. Soif you foll owed
t hose, why, you did it right.

MR. LEHNER So as | said, the benefits
here are in ternms of the averted risk as to risk
reduction due to the enhancenent, and since we're
t al ki ng here about t he enhancenents bei ng conbusti bl e
gas control during station bl ackout sequences, one can

really break down the risk reduction to using the
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station blackout core damage frequency tinmes the
change i n condi ti onal contai nnent failure probability,
condi tional on-station blackout that the enhancenent
bri ngs about.

| mean, that's what t he enhancenent does.
It will change the conditional containnment failure
probability.

ACTI NG CHAI RVAN KRESS: Now, the station
back-up frequency you have there, that includes
getting at this core damage frequency?

MR. LEHNER: I'msorry. It includes?

ACTI NG CHAI RVAN KRESS: It includes core
damage.

MR. LEHNER: This is a core damage
frequency. |It's not the initiating event frequency
but the actual core danmage frequency.

ACTI NG CHAI RVAN KRESS: It's the station
bl ackout core danage.

MR LEHNER: Yes. The contribution to
core damage - -

ACTI NG CHAI RMAN KRESS: It's not the
initial --

MR LEHNER: -- from station blackout
sequences.

ACTI NG CHAI RVAN KRESS:  Ckay.
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MR. LEHNER: That's correct.

And t hen, of course, you have to include
t he consequences from an early failure, and the
consequences consi st of exposure of the popul ation,
persons and the surroundi ng property danage.

ACTI NG CHAI RVMAN KRESS: Those cone out of
max?

MR. LEHNER: Those cone from a Level 3
anal ysis, which is max in the NRC space.

So since we need a Level 3 PRAto get the
consequences, well, we need a Level 3 PRA because we
need consequences in terns of person-remand off-site
costs. We used previously existing studies to put the
story together on the benefits gained here. W did
not conduct a new Level 3 PRA sinply to look at this
i ssue.

Now, if you | ook at the Level 3 analyses
that are out there, the NUREG 1150 studies, they are
t he nost conprehensive studies, and we used those to
get the details of the accident progression, which of
course is inportant here since we're tal king about
changes in containment failure probability, and we
used the nunbers from 1150 to obtain a base case
benefit estinmate.

And we al so used the informati on from1150
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on timng of sequences and so forth, which becones
inmportant in the cost analysis that you'll hear Jim
Meyer tal k about |ater on.

MEMBER WALLI S:  Thi s acci dent progression
i ncludes the effectiveness of evacuation?

MR. LEHNER: That's taken into account in
the max cal cul ation for the consequences. There are
certain assunptions that go into that and basically,
well, you'll see later onin the different studies we
| ooked at for the uncertainty, that you get sone
different results depending on the assunptions you
make for the consequences.

ACTI NG CHAI RVMAN KRESS: Wl I, since this
isdealingw thearly contai nnent failure, assunptions
for evacuation there are that they don't have tine to
evacuat e?

MR,  LEHNER: No. | nean, early
contai nnment failure doesn't necessarily nmean -- you
know, it's early in terns of vessel breach. So it
doesn't necessarily nean early in terns of the start
of the acci dent.

ACTI NG CHAI RMAN KRESS: It doesn't
necessarily nean the sane thing as | arge early rel ease
frequency.

MR. LEHNER Well, no, it is the part of
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the large early rel ease frequency. | nean, the early
containnent failure leads to a large early rel ease
frequency, but it's not early internms of starting of
t he accident. There could be sone evacuation that's
t aki ng pl ace, depending on the accident sequence.

| mean, for instance, we're including here
what's call ed fast station blackout and sl ow station
bl ackout, and the difference there would be the
availability of the turbine driven aux feedwater in
the PWRs anyway, in the ice condensers.

So if you have a fast station bl ackout,
t hen you can go to core danmage in a nunber of hours,
two, three hours, whereas slowstation bl ackout m ght
t ake eight or 12 hours to actually get the core down.

Now, we also wanted to look at the
uncertainties, and there's uncertainties in each part
of the analysis. There' s uncertainties in estimating
t he station bl ackout frequency. There's uncertainty
in estimating the conditional probability of early
contai nnment failure, given station bl ackout, and t hen
there's uncertainty in the consequences that result
fromthe rel ease fromthe accident.

ACTI NG CHAI RMAN KRESS: Did you do any
consequence uncertainty?

VR. LEHNER: e compar ed sone

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

19

sensitivities, but as | discuss |later on, we got the
cooperation from Duke Power. They gave us sone
results of their recent PRAs for McCuire and Cat awba,
and they had sone consequence nunbers that were done
with their sets of assunptions and the map code, and
that, of course, is a sonmewhat different sensitivity
analysis than if you |look at the NUREG 1150 source
term code package.

ACTI NG CHAI RMAN KRESS: | thought those
Duke results only dealt with different assunptions in
t he acci dent sequence itself and basically used the
sane source term

MR, LEHNER: No, the source terms were
different. W only saw parts of the results, but the
rel ease fractions were quite a bit different fromthe
rel ease fractions that --

ACTI NG CHAI RMAN KRESS: But once you had
a release fraction, then they just had point val ues
for the consequences, the anpbunt of that?

MR. LEHNER: Well, | believe they used max
to calculate the consequences once they had the
rel ease fractions, yes.

ACTI NG CHAI RMAN KRESS: That would be a
poi nt value to nmake it.

MR. LEHNER: Yes, yes. | believe that's
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right.

So to |l ook at the uncertainties in these
various parts of the analysis, we | ooked at a numnber
of studies where we could get sone uncertainty and
sensitivity information from Again, we |ooked at
NUREG 1150 because that had a quite conprehensive
uncertainty anal ysis that | ooked at Level 1 and Level
2 uncertainties, and so we | ooked there for station
bl ackout frequency wuncertainty, for containnent
failure uncertainty, and as | just said, | should have
consequences here as well because we conpared the
consequences there with the consequences from the
industries that result in the last line.

The industry results refer to the Duke
PRAs for Catawba and McCuire, where they al so had an
uncertainty on the station bl ackout frequency. They
had an estimate of containment failure probability,
and they had the consequences.

W al so | ooked at the | PE station bl ackout
frequencies, and finally we | ooked at station bl ackout
frequencies fromthe NRC SPAR nodel s.

ACTI NG CHAI RMAN KRESS: Now, |et ne ask
you about the consequences once again. If the
i ndustry results were for Catawba and McCGuire and t he

NUREG 1150 had neither of those plants init --
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MR. LEHNER: No, NUREG 1150 is Sequoyah.

ACTI NG CHAI RMAN KRESS: Sequoyah?

MR. LEHNER Ri ght.

ACTI NG CHAI RMAN KRESS: How does one get
a consequence uncertainty out of conparing those?

MR.  LEHNER: Well, we didn't get an
uncertainty. W just ~-- those are really
sensitivities, and | --

ACTI NG CHAI RMAN KRESS: How do you even
get a sensitivity out of it?

MR. LEHNER: Well, one thing we di d was we
grafted the Sequoyah consequences onto the Catawba
Level 1 and Level 2 results to conpare that with the
results that were in the Duke information.

ACTI NG CHAI RMAN KRESS: Let me ask you.
The SPAR nodel s were al so used to get station bl ackout
frequenci es.

MR. LEHNER: Yes, it turned out we really
didn't use those in the --

ACTI NG CHAI RMAN KRESS: Did those enter
into the uncertainties or anything anywhere?

MR. LEHNER: Well, it seened the range f
station bl ackout frequencies were really covered by
t he other --

ACTI NG CHAI RVAN KRESS: GCkay. So because
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t he SPAR nodel s may not be as representative as they'd
li ke --

MR. LEHNER: Well, it turns out that the
SPAR nodel s that include the information that we're
| ooking at were the three | nodels, which have been
QAed vyet.

ACTI NG CHAI RMAN KRESS:  Ckay.

MR. LEHNER So the reason | nention it
here is because | ater on when we tal k about the Mark
I1ls, there there was no conparabl e recent industry
information available, and therefore, we actually
| ooked at the spar nodels to get sone sensitivity
resul ts.

But for the ice condensers we did not
consider the -- or we looked at it, but we did not
i ncl ude the SPAR nodel results in the anal ysis.

Now, the assunptions that we nade was we
said that the combustible gas control systemis 100
percent effective because, as | said, we're not
concerned here wi th t he neans of achi evi ng conbusti bl e
gas control. You know, the benefits would scale
directly with the effectiveness of the system So we
had to make various assunptions because it's 100
percent effective.

We assuned that gas conbustion was the
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principle cause of early containment failure in
station blackout sequences. It's a pretty good
assunption if you |look at the --

ACTI NG CHAI RMAN KRESS: | think that's a
pretty good assunption

MR. LEHNER  And then we al so said that
we' re not assumingthat | ate contai nnent fail ures were
also averted by gas control, but only the early
contai nnent failures.

O course, you could argue that at sone

point if you avoid the early failure, then you can get

the off-site power back and you will avoid late
failure as well, but we didn't include that in our
anal ysi s.

We did a sensitivity case, but it's not
included in the figures I'm show ng here.

So continuing with the assunptions, this
is in line with the guidelines in the regulatory
anal ysis that | had nentioned earlier. W |ooked at
public health and radi ati on exposure and the off-site
property damage over a 50 mle radius fromthe pl ant.

We used $2, 000 per person-remto convert
t he exposure to a dollar value. W then a present
worth cal cul ati on, and that present --

VEMBER WALLI S: But that 2,000 has been
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around for sone tine?

MR, LEHNER:  Yes.

MEMBER WALLI S: How long has it been
around?

ACTI NG CHAI RVAN KRESS: It used to be
1,000 until the ACRS conpl ained, and then it went to
t wo.

MEMBER WALLIS: Al right. Wwll, --

MR, LEHNER In the '80s sonme tine |
t hi nk.

MEMBER WALLIS: So shouldn't it be up by
now to sonet hi ng bi gger?

ACTI NG CHAI RVAN KRESS: They | ook at it
occasionally for reevaluation. It may be tine.

MR. ROSENTHAL: Sid Feld, the author
advi ses nme that was 19957

MR FELD. Yes.

MR. LEHNER. Onh, '95?

MR. FELD: And the position that we took
was it's one significant digit. So that it would
require quite a novenent inthe inflation rate before
we woul d adjust it.

ACTI NG CHAI RMAN KRESS: Let nme ask you
about the present worth, maybe you or sonebody. You

assune 40 years of plant |life remaining, and | presune
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t hat includes the |icense extension.

MR. LEHNER. Yes, it does.

ACTI NG CHAI RVAN KRESS: And t o get present
worth since this is a probabilistic event, you take
t he amount of time left and divide it by two?

MR ROSENTHAL: Jim you have those --

ACTI NG CHAI RMAN KRESS: Per the event?
When do you deci de the event occurs back.

You know, this is not really germane to
t he di scussion, but |'m curious.

MR. ROSENTHAL: We integrate therisk over
the entireremaining life. So effectively what we're
doing is we're considering the probability of an
accident occurring in a given day, and we --

ACTI NG CHAI RMAN KRESS: Is that the
equi val ent of using the amount of remaining tine
di vided by two or back in that?

MR. FELD: 1'mnot sure if that would be
equi val ent, but the calculation actually involves
| ooking at the risk in each year, and it's a present
worth cal cul ation for occurringinthat year, and then
doing that for each renmining year.

ACTI NG CHAI RMAN KRESS: Ckay, and just
addi ng that.

MR. FELD: And you're |ooking at the
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probability per reactor year. So that when you
cal cul ate the sumof those things, you' re integrating
an OP life.

ACTI NG CHAI RMAN KRESS: Ckay. It sounds
like it's a reasonable way to do it.

MR. ROSENTHAL: Excuse nme, Jim You have
t he nunbers for 20 and 40 years.

MR. MEYER For 40 years the nultiplier is
about 13, and for 20 years the multiple is about 10.7.

MR. LEHNER That's with a seven percent
di scount .

MR. MEYER: W th a seven percent di scount
and start with a three percent discount. So we did
our cal cul ation with a seven percent rate and then did
a sensitivity with a three percent.

ACTI NG CHAI RVMAN KRESS: And that's cal |l ed
for actually in the --

MR. LEHNER: I n the handbook, yeah.

Ckay. Mving then to the ice condenser
anal ysis, this just shows the 1150 ranges, giving an
i dea of the uncertainty ranges. The first rowis the
percentil e val ues for the station bl ackout core damage
frequency, show ng the nean val ue as well as the fifth
and the 95th percentile, and the second row is the

sane information for the conditional probability of
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early failure given station bl ackout.

MEMBER WALLI S: Wiy does that vary so
much, that CPEF? Such a huge range.

MR. LEHNER: Well, really if you | ook at
the distribution in 1150, it's the tail that's very,
very | ow.

ACTI NG CHAI RVAN KRESS: That's why the
mean i s way up there.

MR LEHNER: Yes. As a matter of fact --

MEMBER WALLIS: Isn't it just physics?

ACTI NG CHAI RMAN KRESS: Oh, no. This was
expert opinion.

MEMBER WALLIS: Ch, it's expert opinion.

MR. LEHNER:. There's a |l ot of experts. As
a matter of fact, | have this. This is not in the
handout .

MEMBER WALLIS: Well, why is it that they
claimto be experts if they vary i n opinion so wi dely?

(Laughter.)

MR. LEHNER: This first columm hereis the
condi tional probability of early contai nnent failure.
This is loss of off-site power, but it's essentially
station bl ackout, and you can see that here's the nean
and the 95th way down here.

MEMBER WALLIS: It's a big, big --
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ACTI NG CHAI RMAN KRESS: A big range.

MEMBER WALLI S:  Yeah, huge range. There's
a huge maxi mum at the top there.

MR, LEHNER:  Yes.

ACTI NG CHAI RMAN KRESS: That will drive
t he nean.

MEMBER WALLI'S: It drives everything.

MR. LEHNER:  Yeah.

MEMBER WALLI S: That's all expert opi nion,
all of that range?

ACTI NG CHAI RMAN KRESS: Yes. Expert
opi ni on gui ded by sone cal cul ations that were done,
but just the guidance was just to reveal the type of
phenonenon t hat was i nvol ved so t he experts coul d | ook
at them and nake their own deci sion.

MEMBER  WALLI S: Did people nmeke
cal cul ati ons then?

ACTI NG CHAI RVAN KRESS: Some of the
experts did, and sone of them just did this. I t
depends on the expert.

MR. LEHNER: There was at | east one expert
that gave it a very, very lowprobability of failing.

ACTI NG CHAI RMAN KRESS: There was a
m xture of experts from industry and |abs and

academ a.
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MEMBER WALLIS: If we had computer codes

that varied as nmuch as this, we'd despair.

MR. ROSENTHAL: Let nme point out -- and
we' |l ask for your input onthis. At onetine we were
considering taking the fifth percentile off the
charts, and that was because we thought that as a
regul atory agency we ought to be dealing with the nean
and the 95th in effectively a one-side deci sion.

We decided to | eave the i nformati on onthe
slides to present it to you in order to portray as
full a picture of our understanding as we coul d, but
i f you have sone t houghts on t hat, we woul d appreci ate
it.

ACTI NG CHAl RMAN KRESS: Vell, let ne
express one right now | think a one-sided | ook at
the distributionis probably appropriate, but | woul d
| ook at the other side instead of the high side, and
"1l tell you why.

This is an enhancenent. |t goes beyond
adequat e prot ecti on, and under those circunstances |'d
want to be very sure that ny benefits were expressed
appropriately because |I'm inposing added burden in
this case, and I'mnot in a case where |'mtrying to
assure safety.

So under those kind of services, | would
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be on the | ower side of the benefit end, and on the
costs, the costs I would probably just use a nean or
flip it the other way, one or the other. So, you
know, there's one opinionthat's normally contrary to
what you m ght expect to cone out of it, but it's only
because of the safety enhancenent.

MR. LEHNER: So this gives you an idea of
the range in the 1150 anal ysi s.

This next slide shows the range and the
results we received for Duke Power for their two
plants, and let me explain alittle bit what this is.

For Catawba --

ACTI NG CHAI RVAN KRESS: Now, the 1150
i ncl udes thinking of external events.

MR, LEHNER:  No.

ACTI NG CHAI RMAN KRESS: It doesn't?

MR LEHNER It does not. So far we --

ACTI NG CHAI RVANKRESS: It's all internal.

MR, LEHNER: It's all internal. There
were two 1150 plants. | believe it was Peach Bottom
and Surry that they did external events for, but not
Sequoyah or Grand Qul f.

Now, the results from Duke shown here
show, again, fifth mean and 95th, but they also

included a point estimate, and they had a point
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estimate for external events in sone cases, and those
external events were mainly, | believe, seismc and
t or nadoes.

ACTI NG CHAI RVAN KRESS: And | et ne ask you
about this fifth mean and 95th. When | see those, |I'm
vi sual i zing that they had to have a full distribution.
' mnot sure that was the case because |'ve never seen
any of these results fromDuke, or was this nerely a
sensitivity where they estimated the fifth and 95t h?

MR LEHNER: Well, the results that we
received fromthemonly included the fifth nean and
95th, but ny inpression is that they had a full
di stribution, but maybe there's sonebody here from
Duke Power that could --

ACTI NG CHAI RVAN KRESS: Woul d that not
hel p?

MR. BARRETT: Yes. My nane is Mke
Barrett from Duke.

We do assign probably distributionstothe
basi c events inthe core damage frequency cal cul ati on.
So the distribution, the results you see there are
from a distribution, not just from a sensitivity
st udy.

ACTI NG CHAI RMAN KRESS: Thank you.

MEMBER WALLI S: So they |ook roughly
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consistent with 1150, at |least the first line.

MR. LEHNER: Yes. | nean, the Catawba
station bl ackout frequencies are in what | believeis
the current configuration. The next line then was a
new RCP seal, which brings the frequency down
somewhat .

ACTI NG CHAI RVAN KRESS: And what's the
ranges i n the conditional probability? Are those five
to 95 or --

MR. LEHNER I'mtal king the conditi onal
probability of containnent --

ACTI NG CHAI RMAN KRESS: Your first |ine,
on your first line there.

MEMBER WALLIS: It's on the left.

MR. LEHNER. On the left? No, those are
-- sorry. Yeah, | should explain that. Those ranges
are real |l y ranges dependi ng on t he pl ant danage state
that' s being tal ked about. Those are not uncertainty
ranges.

ACTI NG CHAI RMAN KRESS: Ckay.

MR. LEHNER: Those are ranges, early
contai nnent failure associated with particul ar pl ant
damages. | nean, in actuality, the station bl ackout
isn't the one sequence. It's a nunber of sequences,

and they bend into slightly different plant danmage.
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MEMBER WALLI S: So they don't have the ten

to the mnus four in the CPEF.

MR. LEHNER. Right. Well, | don't think
that Duke did an wuncertainty evaluation of the
conditional containment failure probability. It was
a point estimate, but it varied dependi ng on t he pl ant
damage state that you were in.

So, yes, the word "range" here shoul dn't
-- it's probably alittle confusing with uncertainty
ranges. It's not neant to inply uncertainty range.

ACTI NG CHAI RVAN KRESS: Those are fairly
consistent with the --

MR LEHNER: Well, it's not that different
fromthe .15 nmean val ue of 1150.

MEMBER WALLI S: El even, fifty was based on
anot her plant, but simlar plant.

MR. LEHNER: Sequoyah, another ice
condenser, and the ice condensers are actually quite
simlar in their features. | mean, there's very
l[ittle variation anong the ice condenser plants.

ACTI NG CHAI RMAN KRESS: So actual ly if you
| ooked at McCuire, it's quite an inprovenent in the
core damage frequency.

MR. LEHNER: Yes. Well, if you |ook at

the --
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ACTI NG CHAlI RVAN KRESS: And have those

sanme fixes been done to Catawba al so?

MR LEHNER Well, if you |look at those
three lines for Catawba, the first one is --

ACTI NG CHAI RMAN KRESS: Ch, yeabh.

MR. LEHNER: The third one is also quite
| ow because it turns out in Catawba nost of the
station bl ackout cones fromfl oodi ng, and so once t hey
put inthe flood wall, the frequency gets to be quite
| ow.

ACTI NG CHAI RVAN KRESS: And then it's
about the sanme as the Catawba.

MR LEHNER: As MQ@iire, yeah. That
frequency --

ACTI NG CHAI RVAN KRESS: Right.

MR. LEHNER -- and the McCGuire frequency
are quite a bit Iower than the 1150 frequency.

MEMBER WALLI S: Has the RPC seal been
replaced? This is a new kind of seal, isn't it?

MR. LEHNER: It has been repl aced; is that
right?

MEMBER WALLI'S: I nproved seal.

PARTI Cl PANT:  Yes.

MR. LEHNER: But the flood wall has not

been installed yet.
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ACTI NG CHAI RMAN KRESS: So if you were

going to use neans, it seens like it was those two
bott omneans t hat woul d be t he appropri ate ones to use
at the current tine.

MR. LEHNER: | guess it is for MCuire.
| think the flood wall has not been installed for
Catawba; is that correct?

MR. BARRETT: That's also correct. And
we're planning to do that in the future.

MEMBER WALLI'S: They are planning to do
t hat anyway?

ACTI NG CHAI RMAN KRESS: That brings up an
i nteresting thought. If the plant has a current issue
like that, the current CDF, and your analysis is
supposed to account for everything going on between
now and the end of |life and they say they're going to
fix it in ayear, so which CDF should you use in that
anal ysi s?

MR. LEHNER: Well, yes. | nean, you know,
when we | ooked at the risk inform ng 50. 44, one of the
nmeans of addressing the issue of igniters during
station blackout was obviously to drive down the
station bl ackout frequencies. So that was happeni ng.

ACTI NG CHAI RVAN KRESS: |t was happeni ng.

MEMBER WALLI S: But it seens, thinking
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about your range of nunbers, it may well be that with
the flood wall installed, the cost-benefit analysis
woul d show it's not worthwhile having these diesel
gener at ors.

MR LEHNER: Well, you'll see on the next
slide. The next slide then shows the anal ysis.

MEMBER WALLIS: It does show that?

MR. LEHNER: Yeah. It's a very busy
slide.

ACTI NG CHAI RVAN KRESS: A busy table,
yeah.

MR. LEHNER  But essentially what we've
done here is --

MEMBER WALLIS: Yeah, that's right. It
does. It brings it down below the cost of sone of

your estimated costs of installing the diesel

gener at or .

ACTI NG CHAI RVAN KRESS: It brings it down
to 500, 000.

MEMBER WALLIS: It brings it down 300 --

ACTI NG CHAI RMAN KRESS: O 150, 000 usi ng
t he nean.

MR. LEHNER: Yeah, |l et ne spend sone tine
onthis. The first three rows here -- can you hear ne

okay wi thout that?
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MR LEHNER  Yeah.

MEMBER WALLI'S:  Yeah. |'mnot sure that
t he recorder can hear you, but we can.

MR. LEHNER  These are the Sequoyah 1150
results, and what we've done here is these are the

converted costs, the benefits interns of thousands of

dol | ars.
ACTI NG CHAI RMAN KRESS: That's the .97?
MR. LEHNER: Yes. The first rowis the --
well, these are the station blackout frequencies,

fifth, mean, 95th.

ACTI NG CHAI RMAN KRESS: Right.

MR. LEHNER: Goi ng down here, we have
sensitivitieswithdifferent early contai nnent failure
probabilities. So this one is the nean in the NUREG
1150 probability. This is the 95th NUREG 1150
probability, and the .97 is fromthe NUREG CR-6427.
That's the DCH study for ice condensers that was done
failure recently at Sandi a where they assi gned a very
high containnment failure probability to hydrogen
conbustion for Sequoyah. It was .97.

MEMBER WALLIS: | f we use t he nean, we get
320. Do | see that?

MR, LEHNER  Yes.

VEMBER WALLI S: And if we use the two
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means, we get 3207

MR, LEHNER:  Yes.

MEMBER WALLIS: And if you go down the
ot her ones, we get even smaller nunbers, |ike 30 or
sonet hi ng.

ACTI NG CHAI RVAN KRESS: These what, five
percent ?

MEMBER WALLI'S: Tiny nunbers if you use
t he neans.

ACTI NG CHAI RMAN KRESS: On, yeah, if you
use the neans.

MEMBER WALLI'S:  You get 30.

MR LEHNER: well, if the station bl ackout
frequency is | ow enough.

MEMBER WALLIS: Well, that's just using
t he neans.

MR. LEHNER: It's using the neans, yes.

MEMBER WALLI S: That's a pretty small
nunber. These are Ks?

MR LEHNER  Yes, these are Ks.

MEMBER WALLI S: Your costs are of the
order of hundreds of Ks, your cost of installing
di esel s.

MR, LEHNER  vyes.

MEMBER WALLI S:  So the bi g nunbers at the
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upper bound that you quote in your report is the real

upper bound. It's way far away fromthe nean
MR. LEHNER: Yes, but, well, what we
wanted to do was we realized if you took the 90 -- if

you want to consi der a combi ned 95th percentile as an
upper bound, that is, a conbined Level 1/Level 2
uncertainty, you couldn't just take the 95th percent
of the Level 2 and the 95th percent of the Level 1
because that would drive you up beyond the 95th and
t he conbi ned.

ACTI NG CHAI RMAN KRESS: Yeah, that does.

MR. LEHNER So you can't glean directly
fromNUREG 1150 what t he combi ned uncertai nty woul d be
for this particular case, but for other -- there are
sonme nunbers in 11th that showyou that if you conbi ne
Level 1 and Level 2 uncertainty, the 95th percentile
wi th the combi ned uncertainty is within one order of
magni tude of the nean of that conbi ned uncertainty.
So that's why --

ACTI NG CHAI RMAN KRESS: So that's where
t he nunbers conme from

MR. LEHNER. That's right. So this --

ACTI NG CHAI RMAN KRESS: Ml tiplying the
nmean by an order --

MR LEHNER: -- is 320, ten tines, but we
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said that this would be an upper bound, neaning the
95th percentile of the conbi ned uncertainty.

MEMBER WALLI S:  The nean gi ve you a val ue,
but you m ght say the expected benefit. Now, if you
were going to invest in sonething, youwuld invest on
t he basis of an expected benefit, not an anpunt you
m ght get in sone absolutely extrene case.

ACTI NG CHAI RMAN KRESS: Wl |, | think one
of the things they're asking us for guidance onis how
do you use these.

MR. ROSENTHAL: In the cost-benefit
guidelines, it says that you shoul d put nore wei ght on
t he nean val ues, and then it al so says that you shoul d
consi der the uncertainty.

ACTI NG CHAI RVAN KRESS: Yeah. That's
about all it tells you, too, isn't it?

MR. ROSENTHAL: And so if you have sone
nore gui dance, we woul d appreciate it.

MEMBER WALLIS: | guess if we just | ooked
at sone of these neans, we might not have a
contai nnent at all.

MR LEHNER Well, | nean --

MEMBER WALLIS: | don't nmeanin this case.
| nean sone reactor types argue that on the basis of

cost-benefit you don't need a containnent, but we
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still have a containnent.

ACTI NG CHAI RVAN KRESS: Yeah, that's
anot her argunent.

MR. LEHNER: Your core damage frequency
bl own up.

Okay. So the first three rows are
Sequoyah 1150 anal ysis. This next set of cal cul ati ons
is for Catawba using the three different scenarios
that are in the previous slide, and what we've done
here is -- here what we've done is we've done a
sensitivity on the containnent failure probability.
That's fixed here. W used the containnent failure
probability of .29, which by the way, turns out to be
the containnent final probability assigned in
NUREG CR- 6427 to Catawba, but is also simlar to
contai nnent failure probabilities used in the Duke
PRAs thenselves. So we felt that was a reasonable
nunber to use here.

But what's varied hereis we're using here
the results that Duke provided, and we realize that
one of the differences, one of the consequences, the
relief fractions and so we did a sensitivity where we
grafted on the Sequoyah source term the Sequoyah
consequences, and this just -- the 1.8 factor here

because of population around Catawba is about 80
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percent higher than around Sequoyah, we then
mul tiplied the Sequoyah consequences, at |east the
person-rem consequences, by 1.8.

MEMBER WALLI S: What's the reason for
grafting on a Sequoyah 1150 to a Duke plant?

MR. LEHNER Sinply to get a sensitivity
on the consequence.

MEMBER WALLI'S: So sonebody can conpare
with their figures?

What does Duke say about -- who has the
Sequoyah plant? Who owns the Sequoyah pl ant?

ACTI NG CHAI RMAN KRESS: TVA

MEMBER WALLI S: Do they have an anal ysis
to conpare with 11507

MR LEHNER Not that |I'm aware of.

ACTI NG CHAI RVAN KRESS: Wl |, Sequoyah was
one of the 1150 pl ants.

MEMBER WALLI S: I know it was, but you
see, we're sort of getting the i npression that Duke's
nunmbers are significantly smaller than nunbers that
you can get by grafting on the Sequoyah. So the
guestion is: who do you believe?

At |east they analyze their own plant.
They didn't graft sonething on.

MR. LEHNER: We have no choi ce.
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ACTI NG CHAI RVAN KRESS: | think part of

the difference is 1150 was a lot driven by expert
opi ni on, whereas the Duke nunbers, |'m sure, cone
right out of the PRA with the uncertainties.

MEMBER WALLI S: They have a good PRA
It's nmore believable to ne than this expert opinion
whi ch has a trenendous --

ACTI NG CHAI RMAN KRESS: Vell, these
opinions are supposed to take care of node
uncertainties as well as parameter uncertainties.

MR. LEHNER: Yeah, | nean, it's not just
t he expert opinion here. The difference is here that
in 1150 the formterm code package was used --

ACTI NG CHAI RVAN KRESS: To get the
consequences because you're right. The consequences
weren't expert opinion. They actually -- they also
went to the Level 2 with expert opinion, and then
grafted the consequences onto that from a max
cal cul ation

MR, LEHNER:  Yes.

ACTI NG CHAI RMAN KRESS:  You're right. |
forgot about that. So it is different.

MR. LEHNER  \Whereas, you know, | think
these were -- the releases he cal cul ated was nax.

ACTI NG CHAI RMAN KRESS: Yeah, the only
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di fference would be in the source term used.

MR. LEHNER  Yes, and the source term |
nmean, it's a question of which source termyou pick,
as well. | mean, you know, there is -- if you
remenber the 1150 analysis, the source terns were
really -- well, did alot of paranetric studies. So,
you know, we pick the source termthat was an early
cont ai nnent failure and had sone ot her characteristics
t hat one woul d expect in this kind of sequence, but
there are ot her kinds of source ternms one could pick
Wi th | ess consequences or nore consequences.

MEMBER WALLIS: Now, they have repl aced
the seal. So we should at |east consider that.

MR, LEHNER  Yes.

MEMBER WALLIS: Now, the flood wall, |
wasn't quite clear. Are they working to install the
flood wall or do you think it's going to be done in
the future? What's the story?

ACTI NG CHAI RMAN KRESS: Is there a
conmi t ment ?

MR. G LL: Yes, sir. This is Bob GII
wi th Duke Ener gy.

Both McCQuire and Catawba filed letters
back in August with the staff, and | have copi es of

the commtnment for the conmmttee, and Cat awba
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commtted to conplete it by early 2005, which is
roughly three years fromnow. There's a transformin
t he base of the turbine building whichis susceptible
to flooding, and for the conrmittee, those are public
record letters and contain those comm tnents.

MEMBER WALLIS: So if you installed the
energency diesel, it would probably only work for a
year and probably be valuable for a year. Then it
woul dn't be needed essentially based on this
anal ysi s.

ACTI NG CHAI RVAN KRESS: Because you' ve got
this.

MEMBER WALLI S: Because you've got the
flood wall .

MR. G LL: The flood wall is a very cost
effective nodification, cost beneficial.

ACTI NG CHAI RVAN KRESS: What are the
consequences if you don't neet such a conm tnent?

MR G LL: There's a process with the
staff on revising commtnments, and we woul d have to
negotiate with the staff on that, but as it stands
now, there's no intentions to change that comr t nent.
It's in the budget plan to do that.

It's arelatively sinple nod., too. It's

concrete and steel and rebar. No noving parts.
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ACTI NG CHAIRVMAN  KRESS: No real

difficulties that --

MR G LL: No, sir.

MR. LEHNER: And here are sone benefits in
ternms of sone of the point estimtes for externa
events on the very extreme right.

ACTI NG CHAI RMAN KRESS: Now, |et me ask
you about external events, particularly seismc. Does
that not drive the estimated initiating event
frequency for loss of off-site power? | nmean, isn't
that inplicit in there or not?

MR, LEHNER  Well, it's not inplicit in
t hose. The nunbers | showed before were -- well, the
1150 nunbers were internal event frequencies only.

ACTI NG CHAI RVAN KRESS: Yeah, but you
know, | don't understand, an internal event frequency
for | oss of offset power, because that's an external
like thing, and it's a frequency that cones from
experi ence or sonet hing.

And | assuming that mght inplicitly
assume seismc events.

MR LEHNER No, it doesn't.

ACTI NG CHAI RVAN KRESS: It doesn't?

MR. LEHNER No. | nean, that's one of

the --
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ACTI NG CHAI RVAN KRESS: Okay. That was

one --

MR. LEHNER: -- conventions, | guess,
t hat, you know, |oss of off-site power is considered
an internal initiator.

ACTI NG CHAlI RMAN KRESS: | guess that
seismc events are probably such Iow frequency
anything that it m ght not add nmuch to the frequency,
do you think?

MR. LEHNER: Vell, it depends on the
| ocation of the plant. 1t could be conparable to the
i nternal event frequency in sone cases.

ACTI NG CHAI RMVAN KRESS: |t m ght doubleit
t hen?

MR. LEHNER: It could, yes.

ACTI NG CHAI RMAN KRESS: Wiich in ny m nd
is no consequence in terns of this. Doubling is not
a big-- unless it increases it a factor of ten, it's
not a big deal in this.

MR. LEHNER: In terns of station bl ackout,
you know, the seismc event would usually -- one
woul d expect a seismic event to lead to station
bl ackout .

ACTI NG CHAI RMAN KRESS: That's right.

MR. LEHNER.  Yeah. But, of course, you
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know, fromthe other end, JimMeyer will represent the
-- if you want to have conbustible gas controlled
systemthat will work under seismc conditions, then
it will drive up the cost.

ACTI NG CHAI RVAN KRESS:  Yeah, there's |l ots
of other things. Yeah, you're right. |It's probably
not worth it.

MR. ROSENTHAL: Just before we | eave this
slide and we intentionally wanted to dwell on this
because even though it's a busy slide, it really
enconpasses much of what was done. You run into the
i ssue of you can always add anot her di esel, another
diesel and drive down the frequency of station
produced bl ackouts. So that's on the prevention side
when considering a mtigation fix.

And so anot her deci sion questionreallyis
-- and it's a policy issue -- is should you take
however many preventive fixes are needed to drive the
nunbers sufficiently low where at sonme point you
require sone degree of mtigation

ACTI NG CHAI RVAN KRESS: Ki nd of a defense
in depth indication.

MR. ROSENTHAL: Right, and we don't have
nunbers for that. So again, we recognize that, and

that in ny mindis a policy issue. W want to trade
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here, and they' |l contend tento the mnus fivetoten
to the mnus six. Well, could you drive it an order
of magni tude | ower yet? At what point do you believe
it has mtigation?

And agai n, just before we |l eave this slide
because |'m sure that not everybody in the room has
read all of the reports, the cost of a fix is about
two to $300,000. So at least in ny mnd, | |ook at
t hose nunbers that are within on the order of two or
300, 000 or greater. Sone decision guidance.

ACTI NG CHAI RVAN KRESS: Ri ght. One of the
gray areas where it's near the line.

MR. ROSENTHAL: Right. Actually, Charlie
Ader, ny Deputy Division Director, has pointed out to
us that we had an opportunity when we | ooked at the
| PEs to t hink about this issue, and then there was the
cont ai nment performance i nprovenent program and there
was anot her opportunity to revisit the issue.

And when we did the DCH report, that's
sort of newinformation that. So effectively we've
been working these issues with |ow core damage
frequency and trying to decideif it was worthwhil e or
not for at |east 20 years.

ACTI NG CHAI RMAN KRESS: A tough deci si on.

MEMBER WALLI S: Vell, maybe if it's a
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tough decisionit sinply neans that it doesn't matter
t oo nuch which one you make. It's up in the air.

ACTI NG CHAI RVAN KRESS: That's soneti mes
a characteristic of tough deci sions.

MEMBER WALLI S: What shoul d we t hi nk about
D. C. Cook?

ACTI NG CHAI RMAN KRESS: D. C. Cook?

MEMBER WALLI S: Yeah. You don't have
sonmething like this for D.C. Cook?

MR, LEHNER:  No.

MEMBER WALLI S: Should we assune it's
simlar or very different?

MR. LEHNER: Well, interesting question.
| mean, as | saidearlier, there are sone differences,
and you always can conme down through, but they are
very simlar plants. The only information that we had
fromD. C. Cook was based on the | PEs, and in the | PEs,
the Level 2 analysis for the ice condensers all
resul ted in very | ow cont ai nnent failure
probabilities, lower than large dry containnents in
nost case.

So | guess the answer is we don't have
simlar information.

ACTI NG CHAI RMAN KRESS: What's the site

like at D.C. Cook? VWhere is it |ocated? | " ve
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forgotten?

MR. LEHNER: It's located down South,
right?

MR MEYER No, it's up at the G eat
Lakes.

MR. LEHNER Ch, that's the one.

PARTI CI PANT: | think it's Lake M chi gan,
but 1'm not sure.

ACTI NG CHAI RVMAN KRESS: Li kely they have
a fairly | ow popul ati on.

MR. MEYER: One whole side would be the
| ake.

ACTI NG CHAI RVAN KRESS: Yeah, and t he wi nd
i s al ways bl owi ng t he ot her way, except at night, and
then it goes the other way, and that's when all of the
accidents are.

MEMBER WALLI' S:  So we shoul d t hi nk of Cook
as fitting into this sanme sort of pattern, roughly
speaki ng?

MR. LEHNER: Well, | would think so. Like
| said, certainly in -- you know, the plants are very
simlar, and so at |east fromthat consideration --

MEMBER WALLI S:  So why does it have a very
| ow contai nment failure probability?

MR LEHNER Wi ch?
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MEMBER WALLI'S: D.C. Cook. | thought you

said it was | ower.

MR. LEHNER: Actually in the I PEs, all of
the ice condenser containments had very low failure
probabilities. So |I wouldn't assign --

MEMBER WALLIS: It's not unusual in this
cl ass.

MR. LEHNER: Yes. | would not think that
D. C. Cook was any | ower than the other plants because
of the | PEs. But we were fortunate to get this
information from Duke Power so we could get sone
updat ed val ues for Catawba and McCuire.

(Pause in proceedings.)

MR. LEHNER If there are no other
questions on this, I'Il nove on to the Mark I11.

MEMBER WALLI S: That's a very useful,
useful diagram

MR, LEHNER: For the Mark |11 plants,
there's a couple of things to consider. First of all,
because of the Mark |11 design, you need to fail both
t he contai nnent as well as the drywell in order to get
a significant rel ease.

| don't knowif you have a picture of the
Mark 11 contai nnent.

ACTI NG CHAI RVAN KRESS: W have it in
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m ne.

MR. LEHNER: Ckay. So that's an inportant
factor to consider.

ACTI NG CHAI RMAN KRESS: There's little,
very little bypass.

MR LEHNER Yes. BWRis just --

ACTI NG CHAI RVAN KRESS: And they were
designed to get rid of the bypass.

MR, LEHNER:  Yes, yes.

The other thingis that if youl ook at the
1150 acci dent progression analysis, it indicates that
the igniters really are only effective for sequences
with ow RCS pressure; that they're not going to
all eviate the containnent failure with sequences of
hi gh RCS pressure.

ACTI NG CHAI RVAN KRESS: That's because it
failed anyway or --

MR. LEHNER: Yes, the vessel breach. They
fail anyway.

And the third thing is that the Mark I11ls
real ly don't have anythi ng conparabl e to what | shoed
for the Duke plants. W only have the 1150 anal ysi s,
and we have sonme |PE results, and then we have the
nore recent SPAR nodel s.

| don't think there's even any |icense
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renewal SAMDA analysis fromthe Mark I11s.

ACTI NG CHAI RVAN KRESS: How many Mark I'11s
did we say were out there?

MR LEHNER:  Four.

ACTI NG CHAI RVAN KRESS:  Four ?

MR LEHNER Al single units.

ACTI NG CHAI RVAN KRESS:  All single units?

MR. LEHNER: To return to the 1150 study
for Gand Gulf, we see that, again, station bl ackout
core dynam c frequency, the nmean val ues here are | ower
than for the ice condensers.

The conditional probability of early
contai nnent failure is relatively high, but renenber
that you have to fail both the contai nnent and the
drywell, not just the containnent here to get
significant rel ease.

The bottom here shows the SPAR nodel
station bl ackout ranges.

ACTI NG CHAI RMAN KRESS: Onh, |"'mnot able
tojust nultiply this by the SBO CDF frequency then to
get the consequences?

MR. LEHNER: No. You nean the -- oh, you
mean - -

ACTI NG CHAI RMAN KRESS: The .5 tines --

MR LEHNER  The .5? No.
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ACTI NG CHAI RMAN KRESS: Because that's

just the conditional probability of early failure --

MR, LEHNER:  Yes.

ACTI NG CHAI RVAN KRESS: -- of the
cont ai nnent ?

MR LEHNER Right, right, right, yeah

ACTI NG CHAI RVAN KRESS: | didn't realize
that before. So actually --

MR LEHNER It turns out that --

ACTI NG CHAI RMAN KRESS: -- actually the
Mark 1l1ls are even nore beyond the cost benefit
anal ysi s because of this?

MR. LEHNER  There's |ower benefit for
Mark I11s in general

ACTI NG CHAI RVMAN KRESS: | nean even | ower
than -- the nunbers we have, do they include your
conbi ned failure of the --

MR, LEHNER:  Yes, yes.

ACTI NG CHAI RVAN KRESS: Oh, the nunbers
have al ready got that --

MR, LEHNER:  Yes, yes.

ACTI NG CHAI RVAN KRESS: -- picture in?
Ckay. |I'msorry.

MEMBER WALLI S:  The next one.

ACTI NG CHAI RVAN KRESS: Onh, here. Yeah
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| see.

MR. LEHNER: | just want to nmention again
that the SPAR three | nodel s have not been QAed, and
so these frequencies may change quite a bit. As |
said, we really had very little information for the
Mark I1ls, and as you can see, the station bl ackout
frequency for River Bend there, one tinmes ten to the
mnus five is actually quite high for a Mark Il BWR
pl ant .

And | think it's fair to say that in the
| PEs, that frequency was quite a bit |ower, but the
SPAR nodel s so far have assigned that frequency. So
we're using this as sort of to get a maxi numesti mat e,
an estimate of what the maxi num benefit could be.

Ckay. This indicates the what | had
mentioned earlier, the fact that the igniters really
only benefit you during | owpressure sequences, and if
you |l ook at the 1150 study, you see that while the
contai nnent failure probability is about .5 for high
pressure sequences across the Board, the contai nnent
and drywell failure probability, that it's the
probability of both of themfailingis about .2 across
t he board, whereas for the | owpressure sequences, the
contai nment failure and drywell failure probability

during station bl ackout sequences is still .5 and . 2,
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but if you have the igniters available, then the
containment failure probability and the drywell
failure probability become very | ow.

MEMBER WALLI S: There are technica
anal yses or are these expert judgnents?

ACTI NG CHAI RMAN KRESS:  An expert.

MR. LEHNER There is expert judgment in
her e because, you know, you' re tal ki ng about conbi ni ng
severe acci dent | oads, which are very uncertain, with

ACTI NG CHAI RMAN KRESS: Wth fragilities.

MR LEHNER Fragilities, and while the
fragilities --

ACTI NG CHAI RVAN KRESS: And actual ly the
over| ap between the two --

MR. LEHNER: Between the two, yeah, yeah
and | guess, you know, the fragilities we can get a
reasonabl e handl e on, but the |oads --

ACTI NG CHAI RVAN KRESS: The |oads are
what's driving uncertainty.

MR. LEHNER: -- are very uncertain.

ACTI NG CHAI RMAN  KRESS: Even the
fragilities have a | ot of uncertainty.

MR,  LEHNER: Yes, yes. But they're

certainly tighter than a | oad part.
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ACTI NG CHAl RVAN KRESS:  Yeah.

MEMBER WALLIS: Well, is there a tendency
to be conservative in estimating fragility?

ACTI NG CHAI RMAN KRESS: Well, the NUREG
1150 was supposed to get a distribution.

MR, LEHNER:  Yes.

ACTI NG CHAI RMAN KRESS: Not to have any
fast --

MEMBER WALLI S: It was supposed to be
realistic.

ACTI NG CHAI RMAN KRESS:  Yes.

MR, LEHNER  Yes.

ACTI NG CHAI RVAN KRESS: That was t he i dea.

MR, LEHNER:  Yes.

ACTI NG CHAI RMAN KRESS: But it was
supposed to incorporate nodel uncertainties.

MR. LEHNER: So given -- oh, sorry. This
slide says PWR. Cbviously it should be BAR Mark I11.

ACTI NG CHAIRVAN KRESS: |I'd like to see
one those PWR Mark I1I1s.

MR LEHNER: So this then shows the
averted costs for Mark Ills, and as you can see,
they' re substantially I ess than they were for the ice
condensers.

Here we've done sone sensitivity
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cal cul ati ons where the first rowacross for G and Gul f
uses the nmean NUREG 1150 probability of early
cont ai nnent failure.

The second row uses the 95th NUREG 1150
probability of early containnent failure.

The third row says let ne assune that |
have half of my sequences at |ower pressure and ny
drywel |l always fails if the containment fails.

By the way, |let me back up for a mnute.
If I ook at this slide, since ny contai nnent failure
is .5 and nmy conbi ned contai nment and drywell failure
is.2, | caninfer that the conditional probability of
the drywell failing if the containment fails is .4.

ACTI NG CHAI RVMAN KRESS:  Yeah. So you used
one.

MR. LEHNER So we used one here instead
of .4.

ACTI NG CHAI RVAN KRESS: That lets you
di vide the sequences in half.

MR LEHNER: Well, but the first two we
said there's only 40 percent of the sequences are | ow
pressure. So we've actually increased the |ower
pressure sequences.

ACTI NG CHAI RVAN KRESS: Oh, | see. The

first two have --
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MR. LEHNER:  Yeah, yeah.

ACTI NG CHAI RVAN KRESS: | didn't realize
t hat .

MR. LEHNER: Sorry. One of the earlier
slides, yeah, | should have pointed out that in

general it looks like 40 percent of the sequences
woul d be at | ow pressure. So we try to get a handle
on the maxi mum benefits by taking a relatively -- at
| east from trying to meximze the benefits from a
conservative view of the accident progression here.

And then the next two -- that's the first
three rows, and then in rows four, five, and six,
they're just for Gand Gulf with the SPAR nodel
station bl ackout frequency, and then we have the | ast
three rows there at the bottomfor River Bend with the
station bl ackout frequency, whichis, as | pointed out

ACTI NG CHAI RMAN KRESS: It's interesting.

MR LEHNER -- was quite a bit higher.

ACTI NG CHAI RMAN KRESS: The SPAR nodel s
are not too far off from NUREG 1150.

MR. LEHNER Well, the River Bend one is
quite a bit higher because --

ACTI NG CHAlI RVAN KRESS: Oh, yeah, the

Ri ver Bend.
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MR. LEHNER  -- they assigned this high

core damage frequency.

So finally, we wanted to | ook at some of
t he reasons why there i s such a di fference between t he
Sequoyah benefits and the Grand Gulf benefits, and
this slide tries to illustrate that.

If you look at the mean values for
Sequoyah from 1150 and the neans values from G and
Gul f for 1150, you get a factor of roughly 30 between
t he benefits for Sequoyah and the benefits for G and
Qul f.

And this slide tried to show where that
factor cones from |It's about a factor of four in the
station bl ackout frequency, and Sequoyah's value is
hi gher.

The averted conditional cont ai nnment
failure, there's about a factor of two there, and t hen
there's al so a big factor due to the popul ati on around
the different plants. Gand GQulf has a very |ow
popul ation density around it.

So we al so | ooked at popul ati on densities
around Mark Ills, and | think Perry has the highest
popul ation density. It's about five tines higher than
G and @l f.

So that factor of five would be one for
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Perry. But anyway, that's how you get the factor of
30 between Sequoyah and Grand Gul f.

So that concl udes ny presentation.

MR. NOTAFRANCESCO Ckay. The next person
on the agenda is Jim Meyer who has done the cost
anal ysi s.

MR. MEYER  Thank you, Allen.

Jim Meyer from | SL.

M5. WESTON: Jim do you need the body
mc? Do you need the body mc?

MR. MEYER: | don't think so. Let's see
how this goes, and I'l| be happy to use it if needed.

ACTI NG CHAI RVAN KRESS: Are you going to
tell us what ISL is?

MR MEYER |'msorry. \Wat?

ACTI NG CHAI RVAN KRESS: Are you going to
tell us what |ISL is?

MR. MVEYER: I nformation Syst ens
Laboratories. W do consulting work for NRC

ACTI NG CHAI RMAN KRESS: Are you | ocated
here at in Washi ngton?

MR. MEYER Yes, our office is just right
down the street across from M ke Flynn.

"1l tell you what | plan to discuss this

af t er noon. | wanted to spend a few mnutes going
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t hrough t he actual cost assessnent process, howwe get
to the final bottom line nunbers, and also go over
some of the assunptions that went into that
determ nation, and then talk for a few m nutes about
the actual cost analysis results thensel ves.

It was cl ear fromthe previous di scussi on
that uncertainty was inportant. So we put an
uncertainty perspective on the cost estimtes, and
then there's sone comments about the inplications of
systemreliability, an issue that al so cane up at the
previ ous meeting.

This figure was in the report that you
received, and it allows for an overview of the --

ACTI NG CHAI RMAN KRESS: Now, did you
interface with the various licensees to get this
i nformation?

MR. MEYER Yes, we did. We gat her ed
i nformati on froma nunber of sources, fromthe staff,
fromthelicenseeinformation, inparticular, the SAVA
process, the severe accident mtigationalternative --

ACTI NG CHAI RVMAN KRESS: Ch, yes.

MR. MEYER -- process as part of |icense
renewal .

There are, | guess, now about ten of those

t hat have been submtted that we | ooked at, and for
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each one, they propose severe accident mtigation
alternative type fixes and do a cost-benefit anal ysis
associated with that.

The Duke anal ysis, inparticular, was very
hel pful in providing us with cost estimates for the
back-up power.

And this figure does give a breakdown of
how we determned the total cost, and again, it is
conpletely consistent with the guidelines that we
referred to earlier, the regulatory analysis
gui del i nes.

We address four inpact attributes: the
i ndustry i npl ementation, industry operation, and then
t he counterpart for NRC, the inplenentation for NRC
and the NRC operati on.

On the far left, you see the breakout of
the i ndustry i npl ementation. We'Il tal k about that in
alittle nore detail inamnute or two, but it's the
actual hardware, the installation of that hardware,
the engineering associated with that, the dollar
equi valent of the worker dose when it involves
exposure to radiation to install the device, the
energency procedures, preparation, and then the
| i censing costs.

Over the 40 year assuned remai ning life of

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

65

the plant, the industry operation aspects are the
surveill ance costs, the maintenance costs, and the
testing costs for the back-up power system

ACTI NG CHAI RVAN KRESS: Wuld this be
assuned to be a safety systen?

MR MEYER |I'msorry. \Wat?

ACTI NG CHAl RMAN KRESS: Wuld this -- if
this were in, would it be assuned to be a safety
system SSC?

MR. MEYER. This would not be a safety
systemin terns of the normal, what you normal |y think
about as a safety system

ACTI NG CHAI RVAN KRESS: Yeah, but still
there would be certain surveillance and testing
required.

MR. MEYER: Yeah, it would have
surveil | ance, mai nt enance, and testing consistent with
systens appropriate for acci dent managenent and for
beyond desi gn basis type acci dent acconmopdati on.

ACTI NG CHAI RMAN KRESS: Ckay.

MR. MEYER: The NSC i npl enentation costs
or the consi deration of rul emaki ng and the NRC revi ew
costs and --

ACTI NG CHAI RMAN KRESS: We don't count

what's going on right now as far as that cost.
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MR. MEYER: Do you mnean the rul emaking,

t he 50. 44 rul enaki ng?

ACTI NG CHAI RMAN KRESS: No, | nean the
study that research has done to produce this report.

MR MEYER No. No, that cost is not
i ncl uded.

ACTI NG CHAI RVAN KRESS: Ckay.

MR. MEYER  And then --

MEMBER FORD: O all those costs, does
anyone predom nate or are they --

MR. MEYER: I'"d have to -- do you nean
anong the various studies?

ACTI NG CHAI RMAN KRESS: | woul d guess the
installation.

MR. MEYER. COh, anong these costs, the
i ndustry inplenentation is the biggest cost.

MEMBER FORD: By a |large factor?

MR. MEYER: By a consi derable factor, and
we can get into that in a few m nutes.

MEMBER FORD: Ckay.

MEMBER WALLI S: Wll, the cost of the
diesel itself is --

ACTI NG CHAI RVAN KRESS: |s probably not
even on the map.

MEMBER WALLIS: -- a few percent of the
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total cost.

MR. MEYER Yes, as it turns out, whether
you' re tal ki ng about a portabl e diesel or a pre-stage
diesel, it's asmall percentage of the total cost even
for the industry inplenentation.

MVEMBER FORD: Is that because they're
safety rel ated?

ACTI NG CHAI RVAN KRESS:  No.

MEMBER FORD: No? Ckay.

MR. MEYER. Well, there are a variety of
reasons for it that we'll get to in a few m nutes.

MEMBER FORD:  Ckay.

MR. MEYER W' ve al ready touched on a few
of these, but 1'll go through them and answer any
questions relative to them

We're going to be actually tal ki ng about
the actual costs in a few mnutes, but under the
i ndustry inplenentation, the materials and equi pnent
covers all of the hardware aspects, and in this case
the cost of the diesel generators, the conduit and
cabling, the electrical panels that are required.

Installationis minly alabor matter, the
cost of installing the device. Engineeringl thinkis
obvi ous. It's the cost of doing the engineering

pr epar ati on.
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Cccupati onal exposure we made an esti mate
of and translate that into dollars using the 2000
dollars per person-rem and then we also include
ener gency procedure preparation andthenthelicensing
costs, for exanple, changes to the UFSAR

For the industry operation, and again,
it's over 40 years consistent with the benefits
anal ysis, we i ncl ude t he mai nt enance, testing, andthe
surveill ance of the back-up power system

NRC i npl ementati on and operation, as |
said earlier, include the itens |isted here.

MEMBER WALLI S: These four Kkilowatt
diesels, is that something |ike what are used on
construction sites?

MR. MEYER  The portabl e diesels?

MEMBER WALLIS: They're a standard item
that are used on construction sites, aren't they?

MR. MEYER  The portabl e diesels?

MEMBER WALLI S:  Yeah, you're goingto have

MR, MEYER  Yes.

MEMBER WALLIS: -- just put this in the
back of your pickup truck and drive off.

MR. MEYER R ght.

MEMBER VALLIS: It's avery standard item
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MR. MEYER This is a very standard item

There's a large variety of portabl e diesels avail abl e
wi t h consi der abl e power ranges. You can have portable
di esels to acconmopdate the power requirenments you
know, for the igniters if you would choose that
opti on.

ACTI NG CHAI RVAN KRESS: There's no
consideration of the diesel reliability and the
benefits of m scal cul ating?

MR. MEYER: Yeah, the benefit analysis
assunmes 100 percent reliable system and | will speak
to that in a few mnutes, but --

ACTI NG CHAI RVAN KRESS: Do you have to pay
nore for that reliability?

MR. MEYER  You have to pay nore, and in
fact, we did take that into consideration based on
sone comments fromthe previous nmeeting in terns of
costs, operational costs, as well as costs for
har dwar e.

MEMBER WALLIS: Way do they have to be
di esel s?

MR. MEYER They don't have to be di esel s.

MEMBER WALLI S: Hi gh powered gasoline
power ed.

MR.  MEYER: They could be gasoline
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power ed. In fact, sone |icensees are considering
gasol i ne powered back-up capabilities.

We chose di esel for a nunber of reasons.
Their reliability, a well known commodity, and that
the utilities are famliar with, but there are those
ot her options.

| want to just touch briefly on the
physi cal nodifications that we considered. As our
base case, we considered the pre-staged diesel to
power the igniters, and then as an alternative we
consi dered t he portabl e di esel. The pre-stage di esel,
everything is set up ahead of time so that the only
thing that the operator would really have to do is go
to the diesel, start it up, and then nmake sure that
there was power applied to the igniters.

In the case of the portable, it's nore
conplicated in that the portable diesel would be
stored at a |l ocation probably away fromthe auxiliary
building. It would have to be physically noved to a
panel . W were thinking of being close to the
auxiliary building, and then the igniters activated
t hat way.

MEMBER WALLI'S: The igniters all have to
be on at the same time? | nean your power requirenent

i s based on having all of the igniters on all of the
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time?

MR. MEYER  Yes, that was --

ACTI NG CHAI RMAN KRESS: | think that's the
only way.

MR. MEYER: -- that's an assunption that
we made, that for a variety of reasons we determ ned
that one train of igniters was a necessary and
sufficient condition for effective operation.

MEMBER WALLI S: Because the actual
ignition takes very little energy. It just it's --
what takes the energy in an igniter?

ACTI NG CHAI RVAN KRESS: There's not nuch
energy invol ved, but --

MR LEHNER: The igniter energies vary.
The igniters that are used for Duke, for exanple,
require about five kilowatts, while the igniters for
TVA require about 20 kil owatts.

MEMBER WALLI'S:  Yeah, but that's not the
ignition problem The ignition probably takes a very
smal | amount of energy, but it's all of the equipnent.

ACTI NG CHAI RVAN KRESS: Wl |, they have to
be at the right tenperature, and they have to be where
t he hydrogen in there are.

MR. NOTAFRANCESCO  Each igniter is 100

watts.
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MR. MEYER  Right.

MEMBER WALLIS: And so it's the heat | oss
fromthe thing which is taking nost of the energy?

ACTI NG CHAI RMAN KRESS: Yeabh.

MR. NOTAFRANCESCO. The igniter is about
1, 700 degrees Fahrenheit.

MEMBER WALLIS: Al right. So it's the
heat | osses which are taking the energy. GCkay. So
it's not just a spark. It's something whichis on all
the tine.

ACTI NG CHAI RMAN KRESS: There are spark
igniters, but | don't think anybody uses them

MEMBER WALLIS: Wth a spark igniter, you
coul d probably use sort of 100 watts and just charge
up some condenser and go bang.

ACTI NG CHAI RVAN KRESS:  Yeah, but you have
to know when to spark it.

VMEMBER WALLI S: Yeah, that's right.
You' ve got to have sone intelligence system

MR. MEYER: Anot her nodificationthat wll
be considered was having a prestage that would
accommodat e both the power totheigniters andthe air
return fans, and the subject of the role of the air
return fans will be part of a later presentation.

Then we also considered passive water
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catal ytic reconbi ners as just another alternative to
t he back-up power to the in place igniters.

The assessment was differentiated in a
nunber of respects. We consi dered reactor types,
contai nnent types, and al so bal ance of plant.

Also, it turns out that the nunber of
reactors at the site is inportant. Wth dual unit
sites, you can share some of the costs and keep the
costs down conpared to the single unit sites.

ACTI NG CHAI RMAN KRESS: Is that a big
deal ? Could you use the sane portable diesel, say,
for both sites?

MR. MEYER Well, that had nore of an
i npact for the pre-staged --

ACTI NG CHAI RMAN KRESS: Ch, it did?

MR. MEYER: -- diesel, but you coul d share
in the preparation of procedures and all ow the paper
work. There's a lot of cost cutting, you know, from
t hat standpoint.

And also differentiated by the power
requirements. | mentioned that the TVA power
requi renments were considerably larger, 21 kilowatts
conmpared to the Duke and the D.C. Cook.

ACTI NG CHAI RMAN KRESS: Wiy are they so

much hi gher requirenment of power?
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MR. MEYER. They just have a different
gl ow pl ug type.

ACTI NG CHAI RVAN KRESS: Just different
bl ow pl ug.

MR. MEYER Finally, we --

MEMBER WALLI S: You say in your report
that there's a distinction between having a prestage
and a portable diesel. The tables seem to be
i ndependent of that.

MR MEYER |'msorry?

MEMBER WALLI S: |  couldn't see a
di sti ncti on made bet ween t he prestage an t he portable
di esel costs. The tables that are in your report
don't seemto nake a distinction between whether it's
a portabl e diesel or prestaged.

MR. MEYER. We had a separate case that

MEMBER WALLI S:  You have a separate case?

MR. MEYER -- dedicated to the --

MEMBER WALLIS: Ckay. So you have to go
all the way through, and then you find the ot her one.

MR MEYER  Yeah, | believe it was case
t wo.

MEMBER WALLI S: Ckay. |'msure you'll get

toit. But the costs of the hitch-up and everything
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and all of the cables and circuit breakers is
presumably the sanme whether it's portable or not.

MR. MEYER: The costs, there's a prestage
part to the portable diesel, and it's the prestage
part, the part that you're wiring into a safety grade
system and it's those costs and the panels and the
cabling associated with that that are comon to both
and - -

MEMBER WALLI S:  They' re nuch bi gger than
t he cost of the diesel.

MR. MEYER: And they're bigger than the
cost of the diesel, correct.

W also perforned sone sensitivity
anal yses. External event qualification was one of
t hose. Here the external event characterization
varies fromsite to site, as |I'msure you' re aware,
and al so nuch of the external event is not quantifi ed.
Seismic margins are used for nost of these plants.

And so we di d a rough estimate of the cost
of including external events, and it's about a
doubling of the overall costs.

We also considered the sensitivity of
ext ended outage, and we based this on $300, 000 per
day, cost tothe utility if they woul d have to extend

their outage in order to install the back-up power.
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ACTI NG CHAI RVAN KRESS: If it about

doubl es the cost and it about doubl es the frequency,
is it a wash?

MR MEYER |'msorry?

ACTI NG CHAI RMAN KRESS: If seismc
external events double the costs but al so double the
frequency, then it's a wash?

MR. MEYER Yeah, it would be. It
probably would be pretty close to a wash. That's
correct.

MEMBER WALLI'S: How | ong does it take to
-- what is the effect on outage typically?

MR. MEYER. Well, the effect on outage,
you can assume any |ength of outage.

MEMBER WALLI S: | don't want to assune
anything. | want to get a real good estinmate of how
long it takes.

ACTI NG CHAl RMAN KRESS: The outage is to
still this --

MR. MEYER: Wll, in this case, we're
assum ng that you don't need any extension to the
out age.

MEMBER WALLI S: | don't see it in the
table, or is it part of sonething else in the table,

like installations? 1Is it part of the installation
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cost ?

MR. MEYER: No, we | ooked at the cost of
an ext ended out age, andit's based on $300, 000 assuned
for a day. Qur base case assuned that there woul d be
no ext ended outage, that it could be perforned within
the normal --

MEMBER WALLIS: You say it might be a day
or sonet hi ng?

MR. MEYER: No, for our analysis, we
assumed eight hours, a third of a day or $100, 000
addi ti on.

ACTI NG CHAI RVAN KRESS: Ckay.

MEMBER WALLI S: Ch, you assuned eight
hours.

MR, MEYER  Yes.

MEMBER WALLIS: As the sensitivity. Okay.

MR. MEYER. But it was only just to get an
i dea of how that would affect the overall nunber.

VMEMBER WALLI S: So t he nean woul d be f our

hour s?

MR MEYER It could be four hours.

ACTI NG CHAI RVMAN KRESS: It coul d be a real
driver.

MEMBER WALLIS: It could be areal driver.
That's right.
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ACTI NG CHAl RVAN KRESS: Three hundred K a

day.

MR. MEYER It could be a driver. That's
the main reason for raising the issue, but we did
assune that it coul d be accommodat ed wi t hi n t he nor nal
shut down peri od.

And then consistent with the regul atory
anal ysis guidance, we did a three percent to seven
percent discount rate to see what the inpact of that
woul d be.

MEMBER WALLIS: Is it ever goingtogoto
ten percent?

ACTI NG CHAI RVAN KRESS: No. Seven per cent
is too high.

MR. MEYER: Well, you know, seven percent
is recomended as being the base percentage. Ten
percent would be pretty optimstic in ternms of
econoni ¢ growt h.

Some of the key assunptions. As | said
bef ore, the prestage di esel generator is | ocated near
the auxiliary building. Its activation is renote.
That is, it would be | ocated at the di esel generator,
and it would be manual. It would not be automatic.

Al'l of our costs are consistent with the

benefit costs. They're in 2002 dollars with four
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years of operation, and we're assum ng that, |ike we
mentioned a m nute ago, that the back-up power supply
need not be safety grade, and that one train is
necessary and sufficient for our purposes, for
mtigation of the consequences of the station
bl ackout .

MEMBER WALLI'S:  How thick are the diesel
generators that people buy for their houses for back-
up power?

MR. MEYER How | arge are they?

MEMBER WALLI S:  Yeah.

MR. MEYER: Wl |, the catal ogues have --

MEMBER WALLI S: A few kilowatts
presumabl y?

MR MEYER Yeah, two to 20 or 30
kilowatts.

MEMBER WALLI S: They're in the range. The
kind of thing that you just stick on your house in
case of a bl ackout?

MR. MEYER: Well, that's what peopl e buy

t hem f or.

MEMBER WALLIS: What do they cost?

MR. MEYER. What do they cost?

MEMBER WALLI S: What do they cost
instal |l ed?
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MR MEYER  They cost $2, 000.

MEMBER WALLI'S: Installed?

MR MEYER | don't --

MEMBER WALLI S: |s that sonething you can
buy for your house that's 2,000 and when you put it in
a nucl ear power plant it's 200, 000?

MR. MEYER Yeah, | don't know. For hone
use, | don't know what the installation charges are.

MEMBER WALLI'S: No, okay. | was tryingto
get the overall costs, not just the hardware, but the
overall.

MR. MEYER: For hone use | don't know what
t hey woul d be.

Anot her assunption, too, is that the worst
case scenario, we have three hours fromthe start of
t he station bl ack-out accident before these igniters
woul d have to be activated, and that was an i nport ant
assunption for a better understandi ng of what ki nd of
flexibility we had in considering the options,

Well, these are a summary of the results
for the best estimate results that we determ ned. The
first lineis the --

MEMBER FORD: Excuse nme. Wuld you nmnd
just going back to the previous graph?

MR. MEYER  The key assunptions?
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MEMBER FORD: Yeah.

MR, MEYER  Yes.

MEMBER FORD: Coul d you expl ain to ne why
it doesn't have to be safety grade? | nean, if it's
sonething that you did -- if you could buy it out of
Ace Hardware, that would not be safety grade.

MR. MEYER That's correct, yes.

MEMBER FORD: But it's not sayi ng anyt hi ng
at all about itsreliability onthis. Doesn't it have
to be really reliable?

MR. MEYER: Yes, and that's why we've
steered away from the home use type of diese
gener at ors.

MEMBER FORD: Because it's not safety
gr ade.

MR. MEYER No. W' ve |ooked at it from
a standpoint of the reliability of these systens.

MEMBER FORD: Ri ght .

MR MEYER. And for the purposes of the
cost-benefit anal ysis, we feel very confident that you
can have functional reliabilities in the range of 95
percent or better, and wth those kind of
reliabilities, it's not going to perturb the cost-
benefit anal ysis whether you assune a perfect system

or a nore realistic, 95 percent reliable system
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So we --

ACTI NG CHAl RMAN KRESS: Besides that, if
you did the Option 2, this would never show up as a
risk significant item

MEMBER FORD: It wouldn't? Okay. |It's
just that | seemto renmenber now the | ast neeting we
had on this subject, this very point canme up. I n
fact, you brought it up, G aham this question of Ace
Hardware showing on the back of your truck and
bringing it in.

MEMBER WALLIS: Right.

MEMBER FORD: And | thought it was
rej ected because it was not safety grade. That's why
it was not bringing it back.

MR MEYER That was not the reason.
W' re tal king about actions beyond the design basis,
and so there's a lot nore flexibility in the kind of
systems that we can consi der.

MEMBER FORD:  Ckay.

MR. MEYER: For the purposes of the
backfit analysis, we determ ned that these systens
coul d be nade sufficientlyreliablethat they woul dn't
i npact on the cost-benefit decision.

MEMBER FORD: Ckay.

ACTI NG CHAI RVAN KRESS: Regar dl ess,
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they' re both assunmed to be on site. You don't go out
to the hardware and buy it when you need to --

MEMBER WALLI'S: | think the hardware one
is 90 percent reliable, too. O herwi se people
woul dn't buy them

MR. MEYER  The hardware one is --

MEMBER WALLI S: So it doesn't really
af fect your cost benefit once you get up in that kind
of reliability range. It doesn't matter.

MR. MEYER No, diesels are very reliable,
and the home use ones are very reliable, too.

I n our cost anal ysis, we did assume on t he
| oner end of our cost anal ysis a $2,000 type honme use
type di esel generator. However, we thought that for
our base case it would be nore appropriate to assune
an industrial qualified standard diesel.

Thi s vi ewgr aph di spl ays the cost for both
t he i ce condenser and the Mark 111, and these are out
best estimates. We'll get into the uncertainties in
a mnute, but they're our best estimates, and | can go
t hrough all of these, but you can get a pretty good
feel just fromlooking at the various options that we
consi dered that the costs for the i ce condenser back-
up di esel s range from$200,000 to, if you include the

air return fans, $590, 000.
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They're a bit larger for the Mark IIlls
because the Mark Il1s are single unit sites and don't
have sonme of the benefits of shared costs. The PARS
(phonetic) are, as you can see, considerably nore
expensi ve than the back-up diesel to the igniters.

ACTI NG CHAI RMAN KRESS: When you talk
about PARS, did you include all of the just sane
elenents that add back here on this chart,
installation, engineering --

MR, MEYER  Yes.

ACTI NG CHAI RVAN KRESS: -- material s and
equi pment ?

MR. MEYER Yes. Yeah, well all of these
were analyzed with all of those cost elenents
consi der ed.

We perforned an uncertai nty anal ysi s usi ng
a Monte Carl o sinul ati on software, and for each one of
t hose cost elenents that went into the roll-up of the
total cost --

ACTI NG CHAI RVAN KRESS: Yeah, nowon this
uncertainty analysis, your input was a high, nost
likely. Now, where did you get those nunbers, those
val ues?

MR. MEYER: kay. Those nunbers were

gl eaned frominput fromstaff, fromthe i ndustry, and
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from engi neering judgnent.

ACTI NG CHAI RMAN KRESS: And you do a
triangl e between --

MR MEYER W did a triangular --

ACTI NG CHAI RMAN KRESS: And then did a
Monte Carl o uncertainty?

MR. MEYER And did a Mnte Carlo
uncertainty analysis. Some of the industry analysis
actual Iy provided a m ni nrum nmaxi numcosts, and their
best estimate costs, and we tried to use those as nuch
as possi bl e.

MEMBER WALLIS: Well, for instance, you
have this engineering. | see you have estimte
engineering cost for simlar nodifications were
bet ween 50,000 and 175,000, and you chose to use
50, 000 for your estimte.

MR. MEYER  Correct.

MEMBER WALLI S: You have chosen t he | owest
val ue of the range rather than sone nean.

MR. MEYER W chose -- this is for the
engi neeri ng?

MEMBER WALLI S:  Yeah.

MR. MEYER:  Yeah, we chose the 50, 000.

The i nput we got that it would go as high as that 100
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MEMBER WALLI S:  One hundred seventy-five

t housand.

MR. MEYER That nunber, but we were al so
provi ded i nput that it would be as | ow as $5, 000. So
we used that as the | owest engineering nunber.

MEMBER WALLI S: It's amazing there's such
a range on sonething that --

MR. MEYER: It's a very large range,

MEMBER WALLI S: If I were building a
house, | woul dn't accept bids that went froma factor
of ten, low, to a factor of --

MEMBER FORD: This is the as installed
cost; is that correct?

MR. MEYER We're talking about the
engi neeri ng costs now.

MEMBER WALLI'S: No, but even so --

MEMBER FORD: Well, gosh.

MEMBER WALLIS: -- you would think they
could do a nmuch better job of estimating cost than
5,000 to 175, 000.

MR. MEYER What we wanted to do was make
sure that we picked up the full range, and we felt
confortable with the $50,000 as being the robust

val ue.
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We did the uncertainty analysis for the
prestaged and t he portage options, and we al so did an
uncertainty analysis with and wi thout accounting for
the air return fans.

MEMBER WALLI S: How do you know t hat t hese
guys aren't nmaking it appear expensive because they
don't want to do it?

VR. MVEYER: That was taken into
consi derati on. W were able to get information
i ndependently from manufacturers. W talked to the
staff about their thoughts on these costs, and we
tried to weigh that appropriately.

This is the results of the uncertainty
anal ysi s.

MEMBER WALLI S: There's another thing.
You said it cost you 50,000 to train people to use
this thing?

MR. MEYER Yes. W originally had a
consi derably | ower nunmber than that. Those are not
di ssim | ar fromthe assunmed nunbers for devel opi ngthe
procedures and doi ng the training that we've seen for
ot her like fixes.

MEMBER WVALLIS: Soit's not sonet hing that
automatically cones on when needed so there's no

training required?
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MR. MEYER Well, you need training. You

need to devel op procedures, and you need to train the
staff in howto carry out those procedures interns of

MEMBER WALLIS: So you don't train the
honeowner on his emergency di esel generator. It just
cones on when required.

MR. MEYER No. No, it's a manual start.

MEMBER WALLIS: Manual start?

MR. MEYER:. Eventhe current activation of
the igniters is manual. |It's fromthe control room
but it's a manual operation.

For the prestage, the differences hereis
that it would be manual, but it woul d be a | ocal start
at the site of the prestage diesel.

MEMBER WALLI S: Soneone has to go to it
and pull a switch?

MR.  MEYER: And, again, these are
assunpti ons that we nade. An individual utility could
designit differently, but we had to establish a basis
for the cost, and this was another way to keep the
cost from being excessive. To have it powered from
t he control roomwoul d be an additional cost that we
felt was not necessary for this application.

Wll, here we see the results of the
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uncertainty analysis, and it shows the five percent,
t he mean, and the 95 percent values, and | think it's
pretty nmuch self-explanatory as to what that is.

For the --

ACTI NG CHAI RMAN KRESS: Now, why isn't --
| see. These are the sane nean and the | ow and hi gh
t hat you had on the previous chart, the ones on the
graph. They're the same ones.

MR MEYER Yes. Yeah, well, the
di fferences between the nunber here and t he nunber of
t he graph --

ACTI NG CHAI RVAN KRESS: Yeah. Because,
for exanpl e, | ooking at the 95 percentile on this one,
there's 375, and on this one you have 460.

MR. MEYER Yeah, the reason for the
difference is that this is for the dual unit sites,
Cat awba, Cook, and McCuire.

ACTI NG CHAI RVAN KRESS: The previ ous chart
was sort of an average for --

MR. MEYER Yes, it's an average. It's a
wei ghted average for all of the --

ACTI NG CHAI RMAN KRESS: | see.

MR MEYER: -- for all of the ice
condensers.

MEMBER WALLIS: I'mreally inpressed with
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t he accuracy with which you predi cated your nean

(Laughter.)

MR. MEYER: You're inpressed with the
accuracy on --

MEMBER WALLIS: Accuracy with which you
predi cated the nean

ACTI NG CHAI RMAN KRESS: He's tal king
significant figures.

MR MEYER  Oh, yeah.

PARTI Cl PANT: Go to the next slide.

MR. MEYER: No, you can disregard those
significant figures.

ACTI NG CHAI RVAN KRESS: But this just
reflects your triangle really.

MR, MEYER  Yes.

ACTI NG CHAI RVAN KRESS: \Whi ch the | ow was
this bottom one, and the high was this top one, and
then the nean point was in the m ddle.

MEMBER WALLI'S: It | ooks |ike a Gaussi an.

ACTI NG CHAI RVAN KRESS: Wel |, it does, but
it just reflects a triangular distribution of the
i nput .

MR. MEYER: And finally we have been
tal king about this this afternoon. This summarizes

the inplications of the back-up power system
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reliability onthe cost-benefit assessnent, and as was
said earlier, the benefit assessnent assunes that the
systens are 100 percent reliable, that is, they're
perfect systens.

And obvi ously no system has 100 percent
functional reliability. So the inpact of this
assunption on the cost-benefit assessment was
addressed and deternmined to be insignificant. Wy is
t hat the case?

Wl |, our studies indicate that we feel
that functional reliabilities can be achi eved greater
than 95 percent for both the portable and the
prestaged --

MEMBER WALLI S: That i ncl udes t he oper at or
action?

MR. MEYER  Yes.

MEMBER WALLIS: And reliability?

MR. MEYER: That includes the operator
actions. And if that's the case, thenit's not going
to have much inpact on cost-benefit.

That doesn't nmean it's not inportant in
other contexts, but for our purposes here, we've
determ ned that it won't have an inpact on the cost-
benefit determ nation.

The fourth bullet points out that a
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sim | ar back-up system has recently been eval uated
with the paper referenced in the footnote to have a
functional reliability in the range of 97 to 98
percent, and that's for a portable, gas powered back-
up system

So our conclusionregardingreliabilityis
t hat t he back-up power systemfunctional reliabilities
have a negligible inpact on the cost-benefit
assessnent.

And al so, variations in the functional
reliabilities between systens al so have a negligi bl e
i mpact .

VR, ROSENTHAL: From the presentation
what 1'd like you to cone away with the idea is that
a back-up fix would be two, three, 400,000, and |
don't know that we know it necessarily would be
better. And two, three or 400,000, although it's a
| ot of noney in our normal lives, really is not a big
difference within the scope of the study.

But it does point out that if at one tine
we were thinking of a really cheap fix because you
could get sonething off the shelf, by the tinme we
realized that you had to carry it in and have some
sort of procedures and put in breakers that interface

with safety related equipnent and whatnot, you

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

93

realized that the costs would be hundreds of
t housands, you know, two, three, 400,000 and not
2,000, 3,000 and 4, 000.

| think that that's a |l esson | earned from
this.

The next thing is that we are not
designing a system You have to do a conceptual
design and go to sone catal ogues and | ook up real
costs of real things in order to do some scoping
anal ysis for the purposes of comng up for the cost
conpared to sonme benefits, but this is not the design
that a |icensee would do.

And it's very Ilikely that we would
recommend that NRR -- we would finish our work and
recormend that NRR take the next step and back the
process.

And intoday'stinme, it's very likely that
as the agency noved forward, it would probably go to
sone sort of functional requirenents. So we're not
trying to pick here would it be portable or fixed or
wel ded in or whatnot, but rather, we would have some
sort of -- what we envision is that the agency would
cone out with sone sort of functional requirenent, and
the inplenmentation of that would be of the order of

t he ki nds of things that you' ve been presented today,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94

but not specifically this fix.

So we don't have to worry about the
gruesone details.

Dr. Kress, we're about to take a mmjor
shift now i nto phenonenol ogy.

ACTI NG CHAlI RVAN KRESS: Yeah, | think
maybe this mght be a good tine for a break. What
does everybody think? Wy don't we take just a ten
m nut e break since we're runni ng behi nd and cone back
at 3:307?

MEMBER WALLIS: Could you tell us why we
need to know any nore?

ACTI NG CHAI RMAN KRESS: Oh, well, there's
t he question of

ACTI NG CHAI RVAN KRESS: W are nowt al ki ng
about the business of hydrogen control and
calculations. | wonder if | could ask the presenter
to maybe save us a little nore tinme and cover this
pretty briefly, if you could. 1 don't know what t hat
nmeans.

MR. NOTAFRANCESCO Yes, we'll try to do
that, but | just wanted to -- | took a slide out of ny
presentation to gi ve some background before we gointo
MELCOR.

ACTI NG CHAl RVAN KRESS:  Ckay.
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MR. NOTAFRANCESCO  The thrust of why we

are doing this is recent positioning by several
licensees that, if we provide back-up power to
igniters, it should also go to the air return fans.
So we did some MELCOR anal ysis, and when | get up,
have done ot her eval uations, but | amtrying to give
you a snapshot that we believe current eval uations
reveal that igniters alone are sufficient andthereis
a downside of air return fans.

They woul d tend to nelt out the ice chest
qui cker. Plus, if oneincludes the air returnfans in
t he cost/benefit, the cost goes up significantly, at
| east doubles. So that is why this is pivotal in the
i ce condenser area.

ACTI NG CHAl RVAN KRESS: Let ne ask you a
si mpl e question maybe one way or the other. |If you
didn't have igniters available, would it be inportant
then to have air return fans?

MR NOTAFRANCESCO If 1 didn't have
igniters? Air return fans al one?

ACTI NG CHAI RVAN KRESS:  Yes. | nean, what
you do, would you still mx up the hydrogen and air
with just natural convection processes? It is going
to reach detonation then. Mxed, it is going to reach

det onati on conposition, but the questionis, wouldit
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be early in one spot due to stratification and |ikely
be in a location where the shockwave would tel
containnment or would it be all mxed up and occur
randomy in | ocations whether or not the igniters or
it mght be randomigniters?

The questionis, would it be inportant to
have air return fans even if you didn't have igniters
or if the igniters failed for some reason?

MR.  NOTAFRANCESCO Well, anything is
better than not hi ng.

ACTI NG CHAI RVAN KRESS: | guess it is
really a non-question.

MR, NOTAFRANCESCO Anything is better
t han not hi ng.

ACTI NG CHAI RMAN KRESS:  Yes.

MR. NOTAFRANCESCO. Maybe the air return
fans coul d i nduce sone randomignition, too. | just
t hi nk we want to take the position of optimzing the
configuration the best --

ACTI NG CHAI RMAN KRESS:  Yes.

MR. NOTAFRANCESCO: -- have a potenti al
backfit. That is what matters.

MR, TILLS: My name is Jack Tills. I
served as a contractor on this project to Sandia

Laboratories for the purpose of doing the contai nment
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portion of the analysis.

Most of my time is spent as a consul tant
to the NRC, basically, for the purposes of |ooking at
codes |ike |unp paranmeter CONTAI N code, and that has
been for assessnment purposes primarily. That neans
that nmost of my tinme is spent in |ooking at
experiments versus lunp paraneter results, both
t her mal - hydraul i cs and t he hydrogen.

| have also sat on the boards of
international writing groups where people that have
represented the CFD codes have been present, and so
have some under standi ng of where the CFD peopl e comne
inline. So | have an understanding at | east of sone
of the issues.

| first wanted to talk a little bit,
before we get too far into this, about expectations.
The intent of these calculations were primrily
scoping in nature. W weren't reopening issues of
severe accident to |ook at absolute certainties or
accuraci es of hydrogen distribution within the ice
condenser -type deal

We had a nunber of options to |ook at:
power to igniters, power to igniters and fans, or
not hi ng. W | ooked in a conparative sense, arelative

sense, to what that neans in terns of the response of

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

98

t he cont ai nnent.

We have done experinmental analysis or
experiment al assessnent of |unp paraneter codes for
ice condensers, but it is mainly for DBA, in other
wor ds, strong sources for short periods of tine, and
not for hydrogen. The data that has been gathered for
ice condensers reflect that. There is not any
concentration data in ice condensers that have been
nmeasured to allow you to do an accurate validation

So | just wanted to nention that because
| knowthere was a concern of the Conm ttee about | unp
paranmeter. | will discuss some of those issues, but
it is going to be nore fromthe scoping analysis as
opposed to being a detail ed anal ysis.

However, we did follow all of what we
consi der reasonabl e gui delines for applying the | unp
paraneter analysis to this ice condenser

MEMBER WALLIS: Does this change any of
t he concl usions we heard earlier? W were given sone
estimates of benefits, and so on. How does your work
fit inwith that?

MR TILLS: Well, you notice that in one
of the slides at the begi nning the assunpti on was t hat
t he hydrogen control was 100 percent effective. Once

t hat statenent i s made, anything that | do, basically,
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doesn't have any bearing unless it indicates or shows
that there is a mmjor difference between that
stat enent and what actual |y coul d occur type deal. So
t hat woul d be one point.

The ot her point is that the discussionin
terns of whether or not you are going to apply power
to igniters or fans, if there was a mmjor benefit
phenonmenol ogically in terms of concentrations in the
contai nnent that mght |lead you to expect a worse
condition, then that wmy, vyou know, it has a
possibility of overriding the decision that would be
made.

There was a nunber of issues that were
addressed. The first one | have already real ly tal ked
about a little bit about the --

ACTI NG CHAI RVAN KRESS:  You di dn't use the
MELCOR hydr ogen generati on capability? You just used
t hi s contai nnent ?

MR TILLS: No.

ACTI NG CHAI RMAN KRESS: I's that what
t hat --

MR TILLS: No.

ACTI NG CHAI RMAN KRESS: That is not what
that first bullet means?

MR TILLS: No, the first bullet neans
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that the multicell anal ysis was done using the MELCOR
code for the containnent. Now the MELCOR code was
al so used for the primary system to generate the
hydr ogen sour ces.

One of the things that is different a
little bit in this analysis than previously had been
done in, say, CONTAI N anal yses or ot her anal yses t hat
were done earlier was the disconnect that appeared
when you had SCDAP RELAP peopl e providing i nput that
may have not been sequenced correctly for the event
that you are |ooking at and putting it into a code
i ke CONTAIN, for instance.

In this case we had simlar --

ACTI NG CHAI RMAN KRESS: This is a
completely integrated anal ysis.

MR,  TILLS: -- integrated-type deal.
Al t hough we used the sources that were generated by
t he MELCOR code i n a separate fashion, in other words,
we decoupled it for the purposes of doing this
anal ysi s because we wanted to | ook at a | arge nunber
of uncertainties and do a sim |l ar uncertainty study of
the contai nment, and the MELCOR code cal cul ations
take, you know, two to three days to conplete a
calculation on a workstation. These contai nment

cal cul ati ons t ake about an hour to do. So that i s how
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it was done.

But the sequencing of the sources was
inmportant. MELCOR was used in the primary side to
generate uncertainties in the sources. So one of the
issues was to select representative sequences of
injections that were either high or lowin terns of
what the injection total was to the contai nment as
well as the actual signature that would drive the
worse condition in the contai nnent.

The other bullet, the third bullet here,
t hat tal ks about rel ative conparisons, that is what |
just mentioned in ternms of how the scoping anal ysis
was done to |l ook at three different possibilities of
ei ther no power or power to various control areas.

The final bullet was an uncertainty
analysis that was done primarily just for the
contai nnent. This was really for the burn paraneters
associ at ed with def | agrati ons, propagati on,
initiations, and an inertian. Then there was sone
uncertainty or sensitivity analysis that was done on
t he nodeling, the containnment, what paths m ght be
open and what m ght be cl osed.

| will go quite quickly through the next
three slides here. This is just a sketch of what the

i ce condenser looks like as it nodalized. There was

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

102

a total of 26 cells nodalized in the containnment.
Most of the time we followthe general rule, whichis
you use a |l unp paraneter or you use one node per room
and you try to minimze the nunber of nodes that you
m ght have in open regions that mght have
circul ati on.

ACTI NG CHAI RVAN KRESS: And you used
Sequoyah for --

MR TILLS: This is Sequoyah.

ACTI NG CHAI RVMAN KRESS: You figured it
woul d be representative of the other ice condensers?

MR TILLS: Right.

ACTI NG CHAI RVAN KRESS: There's not t hat
much difference in their margin --

MR. TILLS: No, there is not. The |ower
part of a containnment, where there was sources
injected -- this slide just kind of indicates that we
di d take knowl edge of where the sources were going to
be injected in the contai nment, because this is not
going to be a symmetric-type source that is going to
feed the ice chest. It is very non-symetric because
of the offset of the punps and the hot |egs, and so
forth.

The next slide just shows the ice chest as

it is nodalized. Because of the asynmetric sources,
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totry to capture sone of that in the analysis, four
asymmetric cells were included for theice bed. There
was not any vertical stratificationfor thoseice beds
used.

The reason i s a nunber of reasons. Oneis
that this is an accident where there are sources
continually going into the ice chest throughout the
scenario. This is a punp seal failure event. So we
still have sizable sources going into the ice chest
which are, as | nentioned, asymetric.

Inaddition, thereis asubstantial anmount
of ice nelt during this period of time. Sonewhere
between 40 and 60 percent ice nelt, depending on
whet her or not you have fans on or not, occurs. That
amount of ice nmelt with that anmount of water falling
down creates its own turbul ence.

Second of all or third of all, | should
say, in an ice chest environnent it is alnpost
i mpossi bl e to get a situation of no m xi ng because t he
gases come in; they rise just because of the nmonmentum
of carrying themin; they cool off; they' re stripped
of steam they beconme heavier. As they becone
heavier, they circulate back down and then are
di sturbed again by the source that is comng up

t hr ough t hem
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So there's a nunber of reasons for that.
The fourth reason would be relationship to if you are
doing burns in an ice chest. Mst or practically all
our correlations are based on single-conpartnment or
si ngl e-room propagation correlations. There is no
correl ations that have been devel oped to put in this
code, the MELCOR code, to treat a series of cells that
are linked together. So from consistency reasons,
that seens to be appropriate to nodalize like this.

Now t o address ot her situations, though,
we did do sensitivities. W did stacked cells with no
m xi ng. We did | ook at nodalizing this configuration
with stacked cells, so that there was a nunber of
cellsintheice condenser and our best estimate as to
what the circulation would be. W did not get, we
could not nmmintain any sizable density profile or
concentration profileinthe ice chest. So that just
gives youalittle background of what t he nodali zation
is, used and picked.

The next slide goes on to the
uncertainties of the source terns that were put in
t here. | mentioned that we picked representative
source terns that cane out of the MELCOR RCS anal ysi s.

What is shown up here in the dark lines

are the three representative curves that we picked.
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Nowt he failure of the containnent, actually the early
failure, conmes anywhere between six to seven hours.
Now this is either by a hot leg or by a vessel head
failure.

We are only going to do the analysis -- |
won't even show you the analysis today of just the
early failure because that is what they were nostly
concerned with, was early failure. So this is an
analysis up to and including RCS pressure boundary
failure, either by a hot leg or a vessel breach.

The variation in here is about 15 or 16
plus or m nus percent with total injection hydrogen.
The average i s about 450 kil ogranms. So it ranges plus
or mnus 16 percent.

The curve in the dark line is what | used
as a reference injection because it gave the highest

rate of injection of hydrogen at the tinme when the

actual punp seals were considered to fail. So you
will see that as a reference case. But the other
cases, | will show one case which is the |owcase, to

gi ve you an idea of what the variation mght be and
the sensitivity.

The next tabl e just outlines theinportant
paranmeters of those three runs, both in terns of when

the pressure, the RCS failed, either by |owering
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anot her hot | eg and then how rmuch relative hydrogen
was generated in-core and where that injection came
fromin terms of the containnment. You see that npst
all of the injection conmes out through the punp seals
in these three cases.

That was the case for, | think, all the
cases. O the 40 runs that were nade by Sandi a, and
this was 40 runs nade to do a Latin Hypercube
analysis, all of the failures were either hot |leg or
| ower head failure.

The next slide gives you a little bit of
a picture of what those sources |ook like. Wat is
shown here is a rate profile of hydrogen that cones
into the contai nnent through the punp seals. You can
see that the rates are a fewtenths of a percent when
the seals start to deteriorate and fail and then drop
off after that period of tine.

So the critical point of time to do the
analysis here is that period of time when you are
between three-and-a-half and four hours for this
scenari o, and you knowthat it is goingto probably be
a fairly small spike increase in hydrogen.

The next slide is just for information.
It just shows the default ignition |evels that were

used, the propagation levels that were used, as the
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default in the MELCOR code. These were then varied
| ater, and then uncertainties, youstartedto see what
sort of nonlinear effects would be picked up in the
uncertainty study.

The igniter | ocations are shown based on
general locations. You will notice that there are
igniters practically everywhere in the containnent
except in the | ower plenumof the ice chest and inthe
i ce chest proper

ACTI NG CHAI RMAN KRESS: Now when you do
such an analysis like this, you look to see where
these ignition limts are reached first and then you
say that's where the ignition starts?

MR. TILLS: Yes, and so the code, | nean
the code doesn't predict these. The code just uses
them as its input. So it's input based on
experiments --

ACTI NG CHAI RVAN KRESS:  Yes, these limts
are just input?

MR, TILLS: That's right.

ACTI NG CHAlI RMAN KRESS: But the code
cal cul at es?

MR. TILLS: They do. That's right.

ACTI NG CHAI RVAN KRESS: Where the limts

are reached, then that's where the ignition starts.
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MR TILLS: That's right, it burns.

That's right, and then it | ooks at adjoining cells to
see what the conditionis there. |If the conditionis
right, it propagates --

ACTI NG CHAI RVAN KRESS: It propagates --

MR, TILLS: -- based on an al gorithmthat
has been checked w th experinents.

To gi ve you just a baseline of what we are
| ooking at in terns of pressure, if there is no power
to the igniters in a station blackout, what is
calcul ated here is for that reference case of Run No.
21, which was that high-injection case. What you are
| ooking at is a pressure profile where at the time of
vessel breach we assune t hat we can have defl agrati on,
based on these limts.

So at the time, basically, the code was
precluded from doing any burn, and we accumnul ated
hydrogen as it would mix it and turn it around in the
contai nnent. Then at the tinme of vessel breach, when
we had the hot material com ng out, we assuned t hat we
had ignition right there.

ACTI NG CHAI RMAN KRESS: This is like the
case where you have igniters?

MR, TILLS: Noigniters. If youdidn't do

anything, this is the best estimte of what would
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happen.

ACTI NG CHAI RMAN KRESS: This 10 percent
cont ai nment probability failure, that isthefragility
curve?

MR TILLS: That's right.

ACTI NG CHAI RVAN KRESS: That's the 10
percent formula?

MR TILLS: Right, and actually the
fragility curve that we |ooked at for seven
at nospheres woul d al nost be a 95 percent failure. So,
| mean, it is a very steep curve. | just showit as
10 percent, but really here we are | ooki ng at about a
95 percent failure rate.

MEMBER WALLIS: |I'm surprised it is so
steep, but | guess it is.

MR. ROSENTHAL: Jack, we brought up this
static or dynamc. Do you just want to flip back to
the slide to answer Professor Wallis' question?

We are |ooking at a hydrogen burn on a
scal e of hours. So, in fact, that is a quasi-static.

ACTI NG CHAI RMAN KRESS: | see.

MR, TILLS: One of the things in doing
this conparative analysis is to |look at different
regions in the containnment where we predict the

hydr ogen concentrati on.
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This is just showi ng you a conparative
prediction in the upper containment. Now this is a
critical area where you want to burn out hydrogen
bef ore you get into the upper containnent.

The top curve in red i s showi ng you t hat
t hat curve is in the nei ghborhood of 14 percent, which
is a bad news type of concentration. But what is
interesting in this slide is the relative
insensitivity of two di fferent options of bei ng power
to the igniters or power to the igniters and fans.
The fans bring you up a little bit quicker, but as
long as the igniters are operating, there isn't nuch
sensitivity in the upper containnent. Now that gets
alittle bit nore dicey as you nove i nto ot her regi ons
that are nore difficult to calcul ate.

Thi s next slide i's showi ng you
concentrations in the ice condenser. You renenber
there was this large injection right at the tine of
punp seal, and that is what you are seeing here, is a
fairly large i ncrease inthe concentration of hydrogen
as you are in the ice condenser.

This is without any power to the igniter.
So this is, again, a baseline type of a cal cul ation
so the worse condition occurring just after you have

t hat punp seal break
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ACTI NG CHAI RVAN KRESS: Nowyou' ve deduced

that, although these are very high concentrations,
that this did not get into a detonabl e configuration?

MR, TILLS: Well, the case without power
on that previous slide here --

ACTI NG CHAI RMAN KRESS: This is without
power, too? Ckay.

MR, TILLS: Wthout power, you are again
in a detonable-type situation in nost cases.

Al'though | think Allenis goingtotalk a
little bit about conbustion, obviously, you know,
there's a lot of uncertainties with detonation and
transitions, and the ice condenser is a pretty
conmpl i cated deal . There is some information that
Allen is going to share with you on that, but to say
that we are in a detonable deal is also very
uncertain.

The next curve, figure, here is just
showi ng you what happens in the case when you j ust
have power to igniters. Now the propagation limt,
you know, there's noigniters inthe ice chest. Wat
you are seeing is the nmaximum concentration of
hydrogen getting up to alnost 9 percent. That 9
percent is the propagation limt for propagati ng down

fromthe upper plenumregi on when you have ignited up
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t here and you burn down.

Now we coul d have done cont i nuous bur ni ng,
but we decided to just do deflagration-type burning
because that would give us a higher spiking in terms
of what the hydrogen mght get to, rather than
continuously starting to burn and letting it burn al
t he way out.

ACTI NG CHAI RVAN KRESS: What are the
different curves?

MR. TILLS: The different curves are the
different -- there's four cells inthe ice condenser,
four asymmetric cells. Wat you are seeing in the
variation is the slight variation in the
concentrations as a result of the source asymetric
behavi or.

ACTI NG CHAI RMAN KRESS: So what is
happening here is you build up to this downward
propagation --

MR TILLS: Right.

ACTI NG CHAI RMAN KRESS: -- and that's
al ready ignited?

MR, TILLS: That's right, it is already
ignited at the top.

ACTI NG CHAI RVAN KRESS:  And it burns down,

and t hen you' ve got to build up the concentration, and
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then it burns down --

MR TILLS: That's right. That's right.

Now you can conpare that to another case
t hat was run where power was put to both igniters and
fans. In this case the concentration in the ice bed
i s dropped. The reason i s because now, once you have
t he fans on, the burn behavior in containnment is nore
characterized as being generated or burned out by
areas where there are igniters, because now you have
put in nore oxygen. You have taken the steam
concentration down. So nost of the burnis going to
occur where there is an igniter, as opposed to
propagating. So now the concentrations go down. So
this is kind of a reasonable thing that you woul d
expect .

But the difference between the other one
and this one going from 9 percent to 6 percent is
totally controlled by the input that you put in the
code. The next table just kind of enphasizes that,
and it shows the total anmpunt of hydrogen burned in
di fferent regi ons of the contai nnent upto the tine of
vessel failure.

The one thing that is interesting about
this, and what was pursued as a result of this type of

an analysis, was that there's a |arge anount of
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hydrogen bei ng burned in the | ower conpartment. Now
nost people in the past have questioned how nuch
hydr ogen woul d burn i n an area where you have i nj ected
a | arge amobunt of steam You have evacuated a portion
of it, of oxygen, during the accident. And, also, if
you had a burn, you exhausted a nunber of noles of
oxygen as a result. So you would starve off any
conti nued operation of the igniters.

So we | ooked at what was real ly occurring
here. | wll talk about that in the next slide or
t wo.

The next slide just shows you a
sensitivity based onthose injected variations that we
recei ved fromthe hydrogen RCS cal cul ati ons. Run No.
35 was the low injection rate curve on that figure
t hat showed 21 through 40 at --

ACTI NG CHAI RVAN KRESS: Where you had
t hose three curves?

MR. TILLS: That's right, three curves,
and this is the low one, which has the |[|owest
injectionrate. It was about 400-and-somne kil ograns.

Agai n, when you first inject, it |ooks
just about |ike the other one because nobst of the
falloff in the total anmpunt of injection occurred

after theinitial burst of hydrogenin the containnment
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when the punps had failed. So you see a very simlar
behavi or.

So one of the conclusions out of this is
that, basically, the source wuncertainty that is
generated by the primary code i s not propagated inthe
sane fashion in terns of uncertainty in what the
cont ai nment, how t he contai nnent responds. Because
once you've got the igniters going, you'll burn
i rrespective.

The question of how nmuch hydrogen burns
out, dependi ng on howyou nodel circulationintheice
condenser, was a concern based on what we were seeing
in ternms of how much was burning out in the |ower
conmpartnents. Nownormally, as | nmentioned, you woul d
be starved by oxygen in the | ower conpartnents.

However, for the ice condenser, there is
a fairly well-defined refueling canal or drains that
in a station blackout we would normal |l y expect to be
open, because they are not fl ooded by sprays. So that
path in the previous calculations was open. As a
result, thereis agrowh circul ati onal behavi or t hat
occurs during the accident, bringing in oxygen into
t he | ower conpartnents.

To look at the sensitivity of that, we

went ahead and shut those paths off. So what you are
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seeing in this table here on slide No. 17 is the
conparison againwithigniters, power toigniters, and
igniters to fans, assumng that there is no
circulation that is com ng back down fromthe upper
cont ai nnent through the refueling drains.

VWhat happens is that, when you only have
the igniters on in this case, it cuts the anmount of
hydr ogen bei ng burned there by al nost about half. So
it is a very significant anount.

You are still getting sonme burn because,
first of all, there was some initial hydrogen or
oxygen i n there when you started the burn, but alsoit
is very hard to seal these doors on the ice chest. So
there is sone circulation that is going on because of
t he dynam ¢ behavi or of the doors.

Agai n, these are scopi ng cal cul ati ons, but
it just kind of gives you --

MEMBER WALLIS: Does it nmatter where it is
bur ned?

MR, TILLS: Well, one of the concerns was
that, if you don't burn in the | ower conmpartnent, it
shifts where you are going to burn to only two pl aces
after that: the ice chest or the upper plenum
primarily, where the hydrogen is going to cone

t hr ough.
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As a result of that, you get higher
concentrations in the ice chest potentially, because
you are feeding it wthout having the benefit of
burning some of that hydrogen before it has gotten
into the ice chest.

MEMBER WALLI S: But what is the
consequence that matters?

MR TILLS: Well, it was primarily just
t he consequence of being concerned that --

ACTI NG CHAI RVAN KRESS: It was a
perception if you got a | ot higher concentrations you
coul d detonate --

MR TILLS: That's right. That's right.

MEMBER WALLI'S: So you're trying to avoid
det onati on?

MR TILLS: Right.

MEMBER WALLI S: But you are saying hereit
burns anyway?

ACTI NG CHAI RMAN KRESS: Right.

MR. TILLS: The other concern that we had
when we were | ooking at different options |ike the
fans, for instance, was if you provide power to the
fans, what are you going to do to the ice nelt? You
are goingtoincreasetheicenelt. Isit goingto be

significant, enough significant that you rmay
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j eopardi ze | ater some anal ysis that woul d occur for
| ate acci dent behavi or?

ACTI NG CHAI RMAN KRESS: Now you burn | ess
in the ice conpartnent itself, but nore in the | ower
conpartnent? |Is that where the ice nelt conmes from
because you are burning nore inthe |l ower conpart nent?

MR TILLS: Wwell, I mean, both because of
the energy, just of the thermal-hydraulic energy of
t he source of the steamgoing through there, it is a
melting-off-the-ice-type deal. | did not do the
partitioning of hownmuch is affected by the burning-
type deal, except, as you wi Il see here, that thereis
a sensitivity --

ACTI NG CHAI RMAN KRESS: This just cones
right out of the MELCOR cal culation is what you're
sayi ng?

MR. TILLS: That's right. But what is
shown here is that there is sonme sensitivity,
obviously, to having the fans on or not having the
fans on. Something |like about 30 percent nore iceis
taken out at the tinme of vessel breach.

MEMBER WALLI'S: So that woul d reduce the
pressure?

MR. TILLS: The pressure is pretty much a

no -- you know, it doesn't matter here.
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VEMBER WALLI S: It doesn't natter?

MR. TILLS: If the thing is operating as
an ice condenser --

MEMBER WALLI S: It would condense nore
st ean?

MR. TILLS: It is condensing nore steam
and it is nelting nore out.

MEMBER WALLI S: You would think the
pressure woul d go down.

MR TILLS: It does go down, but it is not
a significant --

MEMBER WALLIS: It is not significant?

MR TILLS: It is not significant.

The other interesting thing here, as you
mentioned, in terns of burn-type deal, the actua
injection, just due to the sensitivity of the sources
here, gave you al nost the sane type of uncertainty or
sensitivity as whether or not you had the fans on.

MEMBER FORD: Coul d | just ask a question?
Al l the conclusions you have made so far assune that
MELCOR i s correct within the certainties that you are
tal king about, the ranges that you are tal ki ng about
t here. W are quite sure that MELCOR is correct
agai nst data?

MR. TILLS: Wen you say, "against data,"
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the problemis we don't have data really that would
al l ow one to make a definitive statenment on sonet hi ng
i ke concentration on the ice chest of hydrogen.
However, in ternms of thermal - hydraulics, when we were
doing the analysis of CONTAIN, which is basically a
sister code of MELCOR in terns of the |unp paraneter
cont ai nnent nodel s, we did anal ysis of ice nelt based
on the experinments that were conducted by
West i nghouse.

We did themboth in short term-- thisis
during the bl omdown -- but we al so did, they had a few
tests that were done long term hours, where we did
conplete neltout of theiceintheice chest. In both
the short termand the late tinme, we did very good ice
nmelt calculations. W also matched pressures very
wel | .

Now the ice melt gives you a pretty
general idea of how well you are doing hydraulically
in terms of taking the ice out. The pressures also
gi ve you a pretty good i dea of how well you are doing
in ternms of nodeling the mxing that is going on in
t hat conpartnent-type deal. Because if it would not
have m xed, you woul d get excursions in the pressures
typically.

So there is sone data. Has MELCOR been
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validated directly wth ice, new condenser
experinments? No, not directly. | nmean in terns of
this type of detail of concentration

MEMBER FORD: So it is al nbst, | was goi ng

to say, "engineering judgnment,"” but that's not true.
You nentioned a few tests.

MR TILLS: It is better than engi neering
judgnent, and it is based on thermal-hydraulic
cal cul ations that we have no reason to believe that
t here i s anyt hi ng occurring here that woul dinvalidate
completely this for a conparative purpose, scoping-
t ype purpose.

Qoviously, if we were going to do
somet hi ng nore detailed in terns of absol ute nunbers-
type deal, we would approach this conpletely
different. There may be additional experinments we
ei t her woul d want to have conducted or seek out nore
detail.

But, again, | just wanted to kind of
mention that upfront in the presentation to just kind
of sensitize youto that, that this is scoping and it
gi ves you kind of a general idea.

| feel pretty good about the ice nelt

calculations. | think nost people would, when they

| ook at what the utilities have done -- and | haven't
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got those results with ne -- type deal, but this is
well in line with what nost people think howthe ice
woul d nelt out.

MEMBER FORD: So the best thing you coul d
say is that the trends are correct?

MR TILLS: Yes.

MEMBER FORD: But the absol ute val ues may
be questi onabl e?

MR TILLS: That's correct.

MEMBER FORD:  (kay.

MR. TILLS: There was sone interest to do
uncertainties of the contai nment anal ysis, and one of
t he areas, of course, was the paraneters that initiate
the burns and the propagation. There's a nunber of
ways of approaching the uncertainty.

One woul d be to | ook at the anal ysis and
try to pick the worse case and the best case in terns
of these paraneters, but that is al nost inpossible
when you have sonething this conplicated, where you
have burns occurring in all different types of
conpartnents and propagati on condi ti ons changi ng. So
the only thing that nmade reasonabl e sense was to go
ahead and do a Monte Carl o cal cul ati on where all the
paranmeters where varied randomy, and then you did a

statistical analysis. So that was what was done for
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t he MELCOR and the contai nment part of it.

In this case, a direct statistical
anal ysis was made, varying the ignition limts, and
propagation is shown in terns of | owand high. These,
again, were just -- | won't say they were pulled out
of the air, but they were just kind of best estimates
as to what those variations would be.

The main i nterest here was to see whet her
or not there were strong nonlinearities that were
occurring as you varied these paraneters over
reasonabl e ranges. A hundred cal cul ations wererunto
give a two-sided tolerance band of 95 percent
confidence and 95 percent probability.

So the resul ts that are shown here | ook at
the two critical regions for early failure. One is
t he period of tinme where the punp seal is occurring --

MEMBER WALLI'S: What do you nean by "t wo-
si ded"?

MR TILLS: "Two-sided" neaning we were
| ooki ng at m ni rum and the maxi num - -

MEMBER WALLI S: The mnimum and the
maxi num

VR. TILLS: -- of the hydrogen
concentration, and we were trying to find what that

bounce was.
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So the first colum gives you t hat peri od
of time when the punps are failing, seals, and the
| ast colum is just before vessel breach.

The bi ggest uncertainty here, obviously,
whi ch we expect, occurs in the ice bed because of its
bei ng affected by propagation. So you see about a 5
percent variationin hydrogen concentration for a case
when you had the igniters on, as a result of varying
t hose paraneters.

MEMBER WALLI S: Are these percents or

percents of --

MR,  TILLS: That is a percent of
hydr ogen - -

MEMBER WALLIS: -- by nole?

MR TILLS: -- by nole.

The other thing that you can do, of
course, with a sensitivity calculation like this is
try to identify what is the dom nating paraneter

The next slide is just show ng you how
that was done for these calcul ations. One has a
hundred cal cul ati ons; you li ke to draw as nuch data or
as much information out of these calculations. One
way of doing it is calculating rank coefficients that
| ook at basically the inportance of each of the

paraneters for acertaincriteriathat youselect. In
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this case it was the uncertainty range that was bei ng
predicted in the previous slide.

| don't want to go through this in too
much detai |l except toindicatethat, obviously, things
t hat you expected canme up fairly strong. Nowthe rank
coefficients nmean that they vary between mnus 1 and
1. As you get higher to 1, that neans alnost a
perfect correlation. As you golower, the correlation
gets worse.

For a 95 percent confidence in this being
an inportant paraneter, for a hundred runs the rank
coefficient would have to be .2. I n other words,
anything .2 or greater, you begin to see a
correlation. Anything lower than .2, you probably
don't have a correl ation and the i nformati onis not of
val ue.

So one of the things that is seen hereis
that there is an inportance -- well, the other thing
interns of the sign of the correlation or the sign of
the coefficient, if you are positive, that neans that
varying that parameter in a positive way has a
positive increase in the negative. So you just get
kind of a general idea what is domnating the
cal cul ati on.

MEMBER WALLI'S: O course, the inportant
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thing is this last slide you are getting to that we
can take away as a message?

MR. TILLS: There were concl usions out of
this. The first one, obviously, was fromthat slide
t hat showed that, if you don't have any power, you're
in trouble.

The ot her one was t hat, whet her or not you
have igniters powered or igniters and fans, you al so
have an effective control nmechanism So there was no

"gotcha's," and that is what we were kind of |ooking
for here.

MEMBER WALLI S: So there was no i ncentive
to insist on having fans running?

MR TILLS: Fans, that's right.

The only caveat on that is, obviously,
t hose fans provide you with nore uniformburning, as
you woul d expect. So the burning occurs nore where
the igniters are.

There is a nore rapid depletion of ice,
and that is kind of indicated here. The hydrogen
source termthat we recei ved fromthe RCS code di d not
propagate to give us large uncertainties in the
cont ai nnent cal cul ati ons.

Circul ati on of the upper air through the

refueling drains is a significant issue if it is
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considered that there is sonme uncertainty in that
input. It is our belief that there probably is not
any uncertainty in that input for a station bl ackout.
The statistical uncertainty analysis indicated that
there is a range of sonmething |ike 5 percent over this
calculation in the ice condenser, ice bed.

So that, basically, was | think what --

MEMBER WALLI S:  That is a hi gh nunber for
hydr ogen concentrati on.

MR TILLS: It is getting to be a high
nunber, right. | think it is approaching a high
numnber .

MEMBER WALLI'S: Isn't 14.7 percent al ready
t oo hi gh?

MR. TILLS: You know, the question of ice
condenser |oading as a result of either burn, rapid
burni ng, or detonation is sonething we asked a nunber
of people to provide input, and nost of themdeclined,
partially because it was avery difficult thingtotry
to anal yze.

MEMBER WALLI S: You are trying to get
detonation in a foggy, rainy atnosphere.

MR, TILLS: That'sright. Allenw Il talk
alittle bit, | think he prepared a little bit, on

what the consensus was when this was | ooked at in the
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early eighties. These results in terms of
concentrations are not nuch di fferent than what those
people had to --

MEMBER WALLI S:  Has anyone tried to burn
hydrogen in this sort of an atnosphere that you get in
t he condenser?

MR TILLS: | don't know. Charlie?

MR, ADLER: Not precisely this kind of
atnosphere, but we tried to initiate conbustion of
m xtures i n a condensi ng steamenvironnment, where the
steam was condensing and it fornmed nucl eation sites,
bul k condensation. It is quite difficult to get it
started if there are one- and two-mcron-sized
dropl ets because they won't evaporate in a flane
front, which raises the |ocal steam concentration,
whi ch serves to quench

So that is a danpening effect on the
flammability of these m xtures, even at therelatively
hi gh concentration. That is a big heat sink that is
also trying to decelerate any kind of conbustion
pr ocess.

MR TILLS: | think nost people don't
reali ze what the conditions are when you try to nelt
out half of theice within a fewhours. | neanit is

a tremendous anount of materials draining down.
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MEMBER WALLI S:  You al so get a fog, don't

you? It is not just rain? You get a fog?

MR. ADLER: You would have fog, in
addition to the bigger droplets of drippings.

MR. NOTAFRANCESCO Ckay. VWhat Jack
presented was an updated evaluation to MELCOR. The
thrust of nmy presentationis to go back possibly over
t he past 20 years and see how air return fans fit in
this type of issue, whether it was required or isthis

a recent event.

Thi s one we have seen already. It is the
backgr ound.

Wat | wanted to bring up was sone
per specti ves. W are dealing wth | ow event

frequencies, and we are trying to look at a cost-
effective configuration. So we are trying to | ook at
performance and cost. Therefore, we are within the
framewor k of a best estinate approach. W are using
best engi neering judgnent and reasonabl e assurance as
st andar ds.

The i ce condenser design attributes, the
air return fans are part of the original design of the
plant. The intent is to nove upper conmpartnment air to
the | ower conpartnment. There are contai nnent sprays

in the upper conpartnent, and the ice chest --
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MEMBER WALLI'S: So the purpose of these

fans was to nake the i ce condensers nore effective by
circul ati ng t he envi ronnent through t hemor sonet hi ng?

MR, NOTAFRANCESCO Correct. Pr onot e
condensation and DBA issues related to the --

MEMBER WALLIS: Wiich is to reduce the
pressure?

MR. NOTAFRANCESCO. Correct, and nove sone
hydrogen due to DBA hydrogen control which is --

VMEMBER WALLI S: It is really the steam
control that they are for, isn't it? The original
basis was --

MR. NOTAFRANCESCO That's right.

Here's an ice chest, just to give sone --

MEMBER WALLI S: Don't these ice arrays
evolve with tinme?

MR. NOTAFRANCESCO. They do.

MR, TILLS: They change their geonetry in
that they're not just nice ice cubes for years?

MR, TILLS: They are biscuits with fl akes
of iceinit.

MEMBER WALLI'S:  And all kinds of stuff?

MR, TILLS: Yes, it is a very difficult
thing to characterize. That is why Westinghouse ran

experinments that were essentially full-scale
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experiments with di nensional, flow ngthroughtheice,
to get an idea of the heat transfer coefficients, and
so forth.

MR.  NOTAFRANCESCO kay, the cross-
section of anice condenser. Slide 6, again, post-TM
requirements in which the ice condensers were
retrofitted with AC-powered igniters had to deal with
75 percent netal-water reaction for postulated
degraded core acci dents.

There are, as di scussed, separateigniter
units except in the ice chest and |ower plenum
igniters to burn | ean m xtures, maintain contai nnent
integrity, and TM sequences that were analyzed
assumed air return fans and containnent sprays
avai | abl e.

I n ny revi ewof the past history, | | ooked
at some post-TM assessnents, staff SERs, treatnent of
the igniters and their return fans and IPE. | | ooked
at rel evant experinents, and we did this recent plant
anal ysis with MELCOR

MEMBER WALLI S: Now this SBOfrequency is
dependent on the reliability of your diesels, isn't
it?

MR, NOTAFRANCESCO  Ri ght.

MEMBER WALLI S: Wbul dn't it be possibleto
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spend another $100,000 on diesel reliability and
reduce that nunber?

ACTI NG CHAI RMAN KRESS: Sonme of themare
al ready at 99 percent.

MEMBER WALLI'S: Sone are at 99?

ACTI NG CHAI RMAN KRESS: From 95 to 99,
dependi ng on the plant.

MEMBER WALLIS: It will make a difference
if you go from95 to 99.

MR. ROSENTHAL: Pat Baranowsky did a five-
year study of diesel reliability at real plants. He
found that these werethereliabilities you have, .96.
VWhat he found was that those diesels that were
prom sed to be .95 were about .96 and those diesels
that were prom sed to be about .975 were al so . 96.

(Laughter.)

He was at AOD at the tinme. That study was
subsequently redone about five years | ater because he
had nore data; he was facing updates. He found that
the reliability was .96 again for the fleet of
di esel s.

It is really hard to nmake a .96 diesel
into .99 diesel when it is the sanme --

MEMBER WALLIS: Well, it is hard to test

it upto.99. Infact, it is hardtoget afailureif
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it is .99.

MR. ROSENTHAL: Well, he had reasonably
| ow dat a density because what he was trying to do was
| ook for real on-demand failures where in the mddle
of the ni ght sonme bus went dead for sone reason and he
had a legitimte, honest |oad. Then he added in the
data fromnormal starts.

But my point is that you are not changi ng
the essential design. So you essentially have a .96
di esel .

MEMBER WALLIS: But you're just working
withthat little bit of percent where it doesn't work;
you're trying to alleviate. If you know why it
doesn't work, maybe you could i nprove that nore than
doing this kind of stuff.

MR NOTAFRANCESCO Renenber these are | ow
frequenci es when you add themall up, 10 to the m nus
5.

kay, slide 6, | just want to quickly go
over the conbustion behavi or aspects, the different
combusti on nodes. When | talk about slow speed
combustion, | tal k about deflagrations and diffusion
flanmes; when | tal k about fast speed, | talk about
flame accel eration and DDT. | just give a conparison

of the flame fronts of a couple of neters per second
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to a couple of thousand neters.

One of the post-TM docunents | drew upon
was t he McGui re heari ngs whi ch t ook pl ace i n February-
March of 1981 for about four weeks, in which the ice
condenser was discussed in quite detail. There were
notably experts that Duke provided on their team
These guys Bernard Lewis and Bela Karlovitz are quite
famous within their field. So |l try to pick sone key
insights fromthe transcript.

Their best guess or their best judgnment is
t hat the type of burning that woul d take place in the
i ce condenser is a continuous diffusion flame at the
top of the ice condenser. We are tal king about
standi ng, stable flanes.

MEMBER WALLI'S:  You've really got a flane
inhibitor in the formof all this ice and fog and
stuff in the chest.

MR.  NOTAFRANCESCO Vell, but as the
hydrogen exits the top of --

MEMBER WALLI S: Well, whenit comes out --

MR, NOTAFRANCESCO. Sonme of the other
points I amtrying to bring here is obviously flame
acceleration and DDT were one of the top of the
i ssues. The experts clained that the geonetry and

flow conditions inside the ice condenser are not
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conducive to producing a transition to detonation.

Sonmebody even asked, even wthout air
return fans nor contai nnent sprays, one of the experts
said, then the hydrogen streamenerging fromthe ice
condenser will m x slower with the air under the done
and will be ignited and will burn as a sl ow burning
di ffusion flane.

Agai n, in another place having to do with
flame acceleration, some have a strong sideways
confi nenent in which one needs to get a DDT, and any
expansi on t hat takes pl ace during a defl agrati on phase
of the propagation will hold back the transition to
det onati on.

So t hese key insights were articul at ed at
the time, and | think it is quite germane on how we
are carrying it today.

Anot her aspect isthelPEtreatnent. Back
in the CPI Program which was the Containnent
Per f or mance | nprovenent Program a generic | etter went
out, and it was eval uation of interruption of power to
igniters. Again, no air return fans were nenti oned.
| surveyed sone of the licensees' evaluation in
response to the generic letter or supplenent; the
i censee conmes back and said there's a small cost

benefit. Again, there's no identification by the
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licensees that air return fans are necessary.
Mor eover, sone discussion on sone of the licensing
says, well, we will consi der powering sone igniters as
part of the accident nanagenent program

| have | ooked at some | PE event trees.
Agai n, continuous operation of igniters seened to be
sufficient. It wasn't a necessary | i nkage bet ween t he
two systens.

The purpose of this slide was to give an
overview of the data that has taken place over 20
years, since 1981, in which the experts gave their
insights. None of the experinments have exposed any
di sagreenment with those judgnents.

As you know, RES has been an active
partici pant i n hydrogen behavi or prograns. Duringthe
ei ghti es the focus has been on | ooki ng and pretty nuch
eval uating the efficacy of igniters and pretty nuchit
focused on sl ow speed conbustion, which that is the
intent of igniters.

During the nineties the NRC parti ci pated
i nanunber of flame accel erati on experinents. | have
given you a reference for that al so.

One of the tests we di scussed earlier has
to do with ignition in a condensing mxture in which

there's like 20 percent hydrogen, but it is steam
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i nert. The sprays are on. There's no viol ent
detonation or anything. It is a deflagration type of
bur ni ng.

So | amj ust sayi ng a preponderance of the
evidence -- well, I've got the sunmary here. A
preponderance of the evidence denonstrates that
igniters reliably initiate conbustion at |ean
m xtures, exhibit |ow flane speeds, and the testing
does confirmsone of the tests were done as conti nuous
injection, and diffusion flanes did exist and were
observed.

There's no opportunity for flanme
acceleration in the covered regions in the ice
condenser. Thereis asmothtransitioninthe steam
condensi ng envi ronnent, and besides burning locally
and efficiently, igniters induce bulk circulation
currents which pronotes m xing.

This just sumarized the MELCOR

MEMBER WALLI'S: Now this bulk circul ation
i s nmodel ed successfully in MELCOR, you think?

MR. NOTAFRANCESCO | think we said bul k
circulation patterns were --

MR, TILLS: Yes, bulk circulation patterns
are nodel ed wel | .

MEMBER WALLI S: Not mxing with any
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given --

MR, TILLS: But not within agiven vol une,
where you would expect, either by using your own
j udgnent or because of the slow injection sources,
that there would be pockets of those secondary
circul ati on areas.

MR. NOTAFRANCESCO  Again, the post-TM
requi renents had a 75 percent netal -water reaction as
the upper limt. The | atest MELCOR sequences pretty
much range between 50 and 60 percent netal-water
reaction.

The overall concl usion: Core ice
condenses during popul ated SBO sequence. Back- up
power to igniter system alone is sufficient.
Col l ectively, past findings on relevant conbustion
testing provi de an adequate basis. Again, we provide
t he downsi de of accelerating the -- utilizing the air
return fans accelerates ice neltout which, delaying
ice bed, could extend fission product scrubbing and
contai nnent integrity.

So the bottomline is, |ooking over an
overview and the preponderance of the evidence, we
believe it is sufficient just to back up power to
igniters in an ice condenser plant, not pronote the

inclusion of air return fans.
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MEMBER WALLI' S:  So your conclusion is you

don't need to power the fans?

MR, NOTAFRANCESCO.  Yes.

MEMBER WALLI S: You don't need to.
There's no payoff.

MR. NOTAFRANCESCO.  Yes, that's right.

MEMBER WALLI S: But you still want to
insist on diesels, mxture diesels, to power the
igniters in the ice condenser plants?

MR. ROSENTHAL: Now we are into the final
part of the discussion, which to sumarize and get
sone advice from you.

MEMBER WALLIS: It didn't seemto ne that
you made a very good case for that.

MR, ROSENTHAL: Excuse ne?

MEMBER WALLIS: It didn't seemto nme you
made a very convincing case for insisting on these
di esel s just for theigniters. You could |ook at the
cost/benefit nunbers. You have to be very ri sk-averse
or something in order to say you nust do it.

MR. NOTAFRANCESCO Do you want to go back
to this one?

MEMBER WALLI' S:  Yes.

MR. ROSENTHAL: Sure. OCkay. What you see

hashed in are those situations in which you can nake
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a cost/benefit argunent. Wen the cost/benefit ratio
is less than -- and renenber the costs are about
$200, 000 to $300,000 to $400, 000. That is your
nmeasure. \Wen the cost/benefit ratiois less than .1
or greater than 10, it is a pretty easy deci sion.

MEMBER WALLIS: Well, | think you woul d
have troubl e maki ng a case for the 320 and 310s t here.
So you woul d probably wi pe out those ones.

MR. ROSENTHAL: What |'m saying is when
there's 320 on a nean value and 320 on the cost, so
you have a cost/benefit ratio of 1, that's the very
time that you ought to making your risk-informed
rather than a risk-based deci sion.

The cost/benefit analysis itself is
absol utely ri sk-based. So, yes, one of the questions
is, howrisk-averse are you? How nuch do you believe
your understanding of the phenonenol ogy? Do you
believe that it is adequate to suppress theinitiating
frequency by nmaki ng pl ant nods or do you have to have
sone bal ance on mtigation?

These are weak containnents. You know
that you have a reasonably high failure probability
due to hydrogen if you get into this SBO sequence. So
our judgnent was -- and, yes, we are risk-averse --

but our judgnment was that there were nore
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considerations that said it was better to err on the
side of requiringtheigniters to be powered than not.
Adm ttedly, that is a judgment call, based on these
ot her consi derati ons.

MEMBER WALLI S: Look at Duke, for
i nst ance. Duke is going to install a flood wall,
right? So the nunmbers you are |looking at, and it is
t he second one up fromthe bottom --

MR. ROSENTHAL: Thirty-two.

MEMBER WALLI S: -- or even the bottomone,
it seems to me hard to justify that because your
nunber s whi ch are shaded t here are taki ng sone extrene
cases.

MR, ROSENTHAL: Yes.

MEMBER WALLIS: So it is very hard to say,
"Duke, you nust do this."

MR. ROSENTHAL: |If you accept that you can
drive, that you are willing to take all the risk

reduction interns of prevention, and | don't have the

phi | osophi c answer. In fact, we would |Iike your vi ews
on that very question. |If you want sone bal ance with
mtigation, then you will go forward on it.

Shall we do the i ce condensers i nthe Mark
1l separately or together?

ACTI NG CHAI RVAN KRESS: Yes, | think we
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ought to view them separately.

MR. ROSENTHAL: Ckay.

ACTI NG CHAI RVMAN KRESS: | haven't run the
nunbers exactly, but if | take the Duke cases with the
best estimates down at the bottom | think if you ran
1.174, assum ng that thoserequireditens were al ready
in place, that they could probably justify taking the
amount on the 1.174 basis based on those nunbers. So

if that were the case, it would be silly to put them

in.

MEMBER WALLI'S: This is a kind of reverse
1.174.

ACTI NG CHAI RVAN KRESS: Yes, a reverse
1.174.

MEMBER WALLI'S: | nean, you're asking for
avery --

ACTI NG CHAI RMAN KRESS: | don't think you
coul d make the sane case for Sequoyah based on the
nunbers | see, but, you know, just |ooking at the
del ta LERF curve that you get, probably in 1.174 space
t hey could cone in and say, "Look, on a risk-informed
basis, we could take these things out if we had them
inthere.” |If that were the case, and it |ooks to ne
like it would be for those, it would be silly to

require themto put themin.
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VMEMBER WALLI S: It would be kind of a

G | bert and Sul Iivan opera. You woul d be putting them
inand taking themout by using different parts of the
regul ati ons.

MR. ADLER | want to say that, if you go
back and | ook at the original notivation for putting
these in, there was a def ense-in-depth el ement to that
argunment. | nean peopl e made the case that these are
| owprobability events back then. Utilities did not
fail to note that they had made i nprovenents since TM
and they thought all these events were |ow
probability.

But the Comm ssion judged that, because
t hese were smal | -vol une contai nments that | ed to high
concentrations, steel contai nments, many of them not
rei nforced concrete but relatively thin, steel-shel
contai nnents, that the failure nodes could be nuch
| arger than what you m ght expect for reinforced
concrete, too.

| want to point out, too, that we haven't,
at least | haven't, heard -- naybe it was nentioned
earlier -- that the use of a nmean value for NUREG
1150, mny personal view on that is that those nean
values are fairly strongly influenced by the random

i gnition assunptions i n NUREG 1150, whi ch wer e bi ased,
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frankly, to produce DDT in the ice bed. Because they
had to assunme randomignition in order to get to the
probl em of transition to detonation.

ACTI NG CHAI RMAN KRESS: Wi ch neans you
need to use sone |ower --

MR ADLER Wll, but in a station
bl ackout, i n the absence of active power in the plant,
you m ght | ook nore closely at the DCH study nunbers
and hi gher percentiles fromNUREG 1150, to | ook at how
i nportant that particular assunption is. So that it
starts to push you up fromthe 300 nunber up to the
nei ghbor hood of 1,000 for Sequoyah pretty quickly.

ACTI NG CHAI RVAN KRESS: Well, you know,
this mght come down to a question of defense-in-
depth. Let's exam ne that just a mnute.

You al ready have def ense-i n-dept h because
t hese neet adequate protection and are already at
acceptable risk level, which is where you normally
expect defense-in-depth to be playing a role. Nowwe
are deal i ng wi th enhancenents, and the questionis, do
you want the same kind of defense-in-depth
consi derations for enhancenments, cost/benefit-type
t hi ngs, when you have already had your defense-in-
dept h phil osophy put into achieving acceptable risks

in the first place?
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My own personal opinionis that is not a
good place to invoke defense-in-depth when you are
tal ki ng about enhancenents and that you ought to be
nore concerned about being sure you have the right
benefit/cost ratio and err on the side of not being --
err on the wong side that a regulator normally
doesn't err on, because here you are tal king addi ng
burden at an already acceptable risk plant. So you
need to err on the side of, well, 1'd better be darn
sure of my cost/benefits, which tells ne, instead of
using the 95 percentile, | ought to be using the 5
percentile.

It is a strange look at it, but it is
because | amin a different regine in the regul atory
sense. If | did use that philosophy, then none of
t hese, includingtheice condenser, passes ny test for
a backfit requirenent.

MR. ADLER Well, | will take one | ast go
at it, and that is that defense-in-depth was neant to
apply to the containnent function and not invoke
reliance on initiating events, initiating event
frequenci es.

It is alsotruethat in sone of these risk
studi es sonme of the early failure nmechanisns still are

associated with relatively low rel ease fractions to
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the environnment. Sone rather favorabl e assunptions
are made wi th respect to scrubbing, even for the early
failures.

So that is one of the reasons why fifth
percentile nunbers are as |low as they are. But |
guess i mredi ately after TM the focus was on def ense-
in-depth but with the perspective of containnent
function nore specifically.

ACTI NG CHAI RVAN KRESS: Well, that's why
the igniter is in there.

MR, GRI MES: Dr. Kress, this is Chris
Gimes.

| would also like to put a little
perspective on this: that this is a cost/benefit
study that concludes a decade or so of research into
this question, but we still have an obligation in
i npl ementing arecomendati onto go out to seek public
i nvol venent and coment on the val ues, t he
uncertainties, the desirability of establishing a new
requi renment.

| share your view primarily because ny
experience i n contai nment anal ysis tended t o showt hat
nost of the experinmenters had areal hard tine getting
hydrogen to burn when they want it to. But there is

al so the aspect that we see in the present public
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conments on the risk-inforned changes to 50.44 in
ternms of a nmeasure of public confidence in having the
added capability to protect the containnent.

| will point out Jack characterized these
as small, fragile -- | don't think he called them
"fragile" -- weakest, but the owners of pressure
suppressi on contai nments are fairly proud of themand
don't like to consider them weak. But there was a
reason why they were smaller. It was you put in these
pressure suppression capabilities in order to reduce
construction costs, but they are weaker contai nnments
and they are the last boundary to radiological
rel ease.

So there is a defense-in-depth aspect to
establ i shing the regul atory standard of performance,
and it will be incunmbent upon us, as the inplenenters
of this research study, to go out and seek the
broadest public views about those val ues. If the
prevailing view is that the analysis was too
conservative for the purpose of trying to make a
cost/benefit argunent, then this requirenent m ght be
rejected by the Commission. On the other hand, if
there's a prevailing public confidence issue
associated with protecting the containnent, then we

coul d see value being added to this close call.
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ACTI NG CHAI RVMAN KRESS: My experience

being on this Committee with the public coment
version of things like this is that you wll get
significant comrents fromutilities, plus significant
comments fromNEl, possibly sone fromEPRI, and two of
t he i ntervenor organizations will coment and nmaybe
one private citizen. 1 don't knowhowyou i ncorporate
all that because all the utilities are going to say
thisis not worthit; at least | think they will. NEI
will say it's not worth it.

MR, GRIMES: O course, NEIl will say that.

ACTI NG CHAI RVAN KRESS: But the two
intervenors will say, "For heaven's sakes, put these
things in." That's what they will say. So you pretty
wel I know what is going to cone out of the public.

MEMBER WALLIS: You need a real public
conment by a real public.

ACTI NG CHAI RMAN KRESS: Yes, but | don't
know you get that really. | don't know how you get
t hat .

MR GRI MES: VWll, we are working on
trying to come up with nore perfornmance neasures for
the regul atory analysis. | will tell you right nowl
face that challenge in terns of trying to determ ne

what are good ways to provide mneasures of conmon
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def ense and security issues for all of the work that
NSIR is doing for security requirenents.

But we di d get substantial public comment
on 50.44 changes relative to the reliance on
conmer ci al -grade equi pnent. So we normally only get
one or two nenbers of the public to comment, but if we
continue to try to offer a broader view, perhaps we
can get sone nore feedback on the public confidence
aspect.

But | am not going to presune a priori
that in this case of a close call that we would
natural ly construct the circunmstance as you descri be,
where we are going to propose that we want to go out
and i npose a requirenent to add a feature that a Reg.
Gui de 1.174 application woul d turn around and renove.

We woul d want to construct a regul atory
anal ysis in such a way that we woul d prevent that kind
of bureaucratic --

ACTI NG CHAI RVMAN KRESS: N ght mare.

MR, GRI MES: Yes, circle. ["m sure
there's a much better termfor it, but the only ones
that come to mind are not publicly expressible.

MEMBER WALLI'S: Well, you couldcall it an
"absurdity.” You could call it an "absurdity."

MR GRIMES: Yes.
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ACTI NG CHAI RMAN KRESS: Wel |, once agai n,

t hough, we always beat our head on the wall when it
cones to how nmuch defense-in-depth is sufficient and
how do we deci de. It cones down al nost to always
bei ng a judgnent call.

MR GRIMES: Inthis circunstance | share
sone of Charlie's sentinments, having been a
contai nnent analyst. | can tell you that | have a
sinple viewthat the defense-in-depth feature is that
we err on the side of protecting containment. | am
nore concerned about, if the cost/benefit analysisis
t he predom nant decision factor in this, we could end
up in some cases wth sone plants having this
auxi l i ary power capability and others not, and having
to explain to Congress why you ended up in that
ci rcunst ance.

| find that as the defense-in-depth
feature, as protecting ourselves fromgetting into a
circunstance where it --

ACTI NG CHAI RVAN KRESS: Under t hat ki nd of
t hi nki ng, though, you would require it for both ice
condensers and Mark I11s.

MR. GRIMES: That's correct, and you woul d
do so by saying that you're going to provide nore

wei ght to t he defense-in-depthinterests of protecting
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the containnent than you are even a risk-infornmed
cost/benefit analysis about the relative value of
auxiliary power.

ACTI NG CHAI RVAN KRESS: But you' ve al ready
got two diesels and sonetines three and four in
pl ants, which is defense-in-depth.

MR. ROSENTHAL: Beyond three, you get into
common- cause failure things. You really don't buy
nore with four or five.

ACTI NG CHAI RVAN KRESS: But that's al ready
t he | evel of defense-in-depth for this thing. So, you
know, the question is, hownuch defense-in-depth do |
need?

MR. ROSENTHAL: O, alternately, am |
averse to early failure, conditional containnent
failure probabilities of .15, no |less than .65 --

ACTI NG CHAI RVAN KRESS: \When | have an
assured | eak containnment failure.

MR, ROSENTHAL: Excuse ne?

ACTI NG CHAI RMAN KRESS: When you have a

for-sure | eak contai nnent failure anyway.

MR ROSENTHAL: Due to the core
concrete --

ACTI NG CHAI RVAN KRESS: It's going to
fail. These things are going to fail |ate anyway.
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MR, ROSENTHAL: Yes, due to MCCl.

ACTI NG CHAI RVAN KRESS: It's atough call.
| don't know howthe -- the questionis -- there's two
guestions: Howshoul d we use t hese uncertainties, and
t hen how shoul d we i nvoke def ense-in-depth? It's two
separate questions altogether, to nmy m nd.

MEMBER WALLIS: | think that's what you
need to bring to the full Committee. You need to
forget about all these technical argunments and
sunmari ze themvery qui ckly. Then say, "These are t he
deci sions we face. Whi ch way should we nake our
decision? Here are the various bases that we could
base our decision upon.”

ACTI NG CHAI RVAN KRESS:  You m ght show
this thing here and expl ain how you got it, and al so
show the bottomline of the cost estinmates because |
think those are pretty reliable and pretty
strai ghtforward. Then just say, "We're faced with the
qguesti on of how do we use these uncertainties, and do
t hey pass the cost/benefit test? And howdo we i nvoke
def ense-in-depth?" | think that's the questions.

MR. ROSENTHAL: Well, | would solicit your
Vi ews.

ACTI NG CHAI RVAN KRESS: | think my views

don't matter a |l ot because it's the Commttee views
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that prevail, and | don't know, you nay have 10
different views.

MEMBER WALLIS: But when | |ook at the
deci sions nade by the agency in the last five years
and then this 1.174-type, | don't think this would
fly. 1 think this would have flown very well in the
ei ghti es.

ACTI NG CHAI RMAN KRESS: Yes, | think if
you take a risk-inforned view of this, it would
probably make it not fly.

MEMBER WALLI S: Yes, nmake it not fly,

right.

ACTI NG CHAI RVAN KRESS: That's ny current
Vi ew.

MEMBER WALLI S: Then, because we have said
that risk-informed decisions wll always cone up
again, soneone wll say, "But you nust have nore
def ense-in-depth; therefore, youcan't doit."” W' ve
said that before. We have raised that flag many
tines. If this turns out to be that way with this
deci sion, people will wonder if any risk-informed
decision will fly because soneone wll bring in

def ense-i n-dept h.
| am not sure the present climte is

conduci ve to accepting your argunents.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

154
MR GRIMES: Well, thisis Chris Gines.

What | want to nake sure is clear is you
have two opportunities to comrent on this. The first
opportunity is relative to the robustness of the
anal ysis supporting the research conclusions and
recomrendat i ons. But then you wll have another
opportunity to discuss it in a broader regulatory
coherence way as we conme back to the ACRS with a
recommendation in ternms of the inplenentation, and
whet her or not we would proceed wi th rul emaki ng or
whether or not we would try to do this within the
context of the existing regul ations.

ACTI NG CHAI RVAN KRESS: Let's conment on
t he robust ness.

MR. GRIMES: Right.

ACTI NG CHAI RMAN KRESS: W can do that.
| think the cost side of the thing was extrenely
robust and very believabl e and a good anal ysis. The
benefits are driving the uncertainties. | nean, if
you take the benefits mnus the cost, it's the
benefits that's driving all the uncertainty for nost
of it.

It is about as robust as it can be,
relying on existing information. To go out and do a

full, integrated uncertainty anal ysis onthe benefits,
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it is just, | think, asking way too much for this
issue. | don't think it is worth that at all. It is
a huge undertaking, | think.

So | think in terns of doing what you
could to assess the uncertainties, | think you have
done about all you can. | can't think of anything
el se | would ask you to do.

So, as far as whether it i s robust or not,
it's not very robust, but it is the best you can do.
The question is now how to nmake use of that
i nf ormati on. Then that comes down to the second
guestion: Howto use the uncertainties and howto use
def ense-i n-dept h?

MR GRIMES: In such a way that we don't
damage the credibility of the regulatory process.

MEMBER WALLI'S: | think we m ght say that
t he techni cal analysis interns of the physics, and so
on, sounds believable.

ACTI NG CHAI RMAN KRESS:  Yes.

MEMBER WALLIS: It is a pretty thorough
i nvesti gati on.

ACTI NG CHAI RVAN KRESS: For exanple, |
think I would buy off conpletely on the MELCOR st uff
t hat says you don't need the air return fan. 1 think

that is pretty robust.
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| think we just take the PARs out of this
altogether. They just don't pass the test at all. So
we are just dealing with the igniters.

| think vyou' ve got about as nuch
information as you are going to be able to get. |
can't see where you can get nore. So you have to make
your deci sion based on this information you have.

MEMBER WALLIS: Well, I'mnot sure | agree
with ny colleague that it is only the benefits that
are subj ect touncertainty. These costs, as if $5, 000
or $175,000 -- let's take $50,000; that sounds to ne
to be full of a lot of uncertainty.

MR. GRIMES: But that is one area where we
can definitely get a substantial anmount of public
conment with nore precise --

MEMBER WALLIS: What is the elasticity
here? |If youforcetheutilitiesto doit, they m ght
find a way to do it cheaper. I'mnot at all sure we
have to nake it so expensive.

MR GRI MES: And if we are able to
articulate it inaway that it becones a performance-
based rul e as a feature of 50.44, they m ght find even
further ways to reduce the cost. But |I can tell you
t hrough sonme of our experience that $50,000 for

training is not unusual for sonme of the nobst sinple

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

157

procedural changes.

ACTI NG CHAI RVAN KRESS:  Yes, that woul dn't
surprise ne at all.

MR. ROSENTHAL: \When you're all said and
done, | truly don't believe that polishingthe nunbers
is going to resolve the issue.

ACTI NG CHAI RVAN KRESS: | think you're
right. That is basically what | was saying. You've
got the nunmbers that you need, and polishing themis
not going to help. You have to make a deci sion based
on them and it is a matter of phil osophy and how you
feel about it al nost.

| mght ask if any of the menbers of the
public or the utilities want to make any coments.

MR. BARRETT: Yes, this is Mke Barrett
from Duke. | guess | would offer just a couple of
t hought s.

As one of the, | guess, holdouts, | have
al ways been rather skeptical that powering just the
igniters al one was adequate. Now it is clear the
staff has done a | ot of work here, and t hey have done
sone now seasoned, done sone research into what has
been said. | think they have nade some progress into
al l ayi ng ny concerns sonmewhat on that.

But | still am a little bit concerned
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about using the [ unp paranmeter codes for this type of
analysis. | amalso a little concerned, while the
anal yses addr ess several different anounts of hydrogen
rel eased, it appeared to be a single accident
sequence, a reactor coolant punp seal LOCA, core
uncovery somewhere around two hours or so. So it
appeared to be a fairly large reactor coolant punp
seal LOCA.

The sequence that was anal yzed may not be
probablistically the nost significant sequence for
whi ch we ought to be trying to deal with these i ssues.
At | east for the Duke plants, use of generator run
failures dom nate t he station bl ackout frequency. You
woul d be looking at being five, six, seven, eight
hours on your decay heat curve by the time you were
| ooki ng to having core uncovery, or |onger.

Maybe t hat doesn't change t he behavi or of
what we saw here; maybe it does. | really don't know.
But it seens to me there are other issues that are of
various |levels of inportance that may or my not
i mpact the overall conclusions of the analysis.

But | guess just one thing, just a point
for sonme thought: If the recomrendation is to go
ahead and power igniters, if autility chose to want

to do fans and igniters, woul d you be di ssuadi ng t hem
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from doing so? | nmean, you have this negative
consequence in your slides about the ice nelting
faster. That is certainly true, but at the sanme ti ne,
for those of us maybe that are a little not yet
convinced, | don't want to have nmy fans there; that
may not be enough of a negative for us to want to
change the way we would inplenment it.

ACTI NG CHAI RVAN KRESS: That's a good
poi nt .

MR BARRETT: A point for thought there.

MR. ROSENTHAL: We agree, but, Dr. Kress,
| am conpelled to make sone coments about Mark 111

ACTI NG CHAI RMAN KRESS: Ckay, please do.

MR ROSENTHAL: Can we? 1'I| be fast.

Froma strictly cost/benefit standpoint,
we are even an order of magnitude farther away from
maki ng a decision that you should go forward. But
there are other considerations.

One i s regul atory coherence. If youstrip
out everything that you think you know and you say,
"Well, |I've got these steel containments and they're
roughly the sane volunes, and one's got ice w apped
around it and another one's got water in the bottom
but you can norph one into the other; they really

aren't that different,"” of all the contai nment types,
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you rely on pressure suppressions that are this big
chunk of concrete. They are the weaker of the
cont ai nnent s.

You have a high conditional containnment
failure probability for this sequence for Mark |11
For sonme, but not all, Mark Ills, station blackout is
95 percent of the core danage frequency. So you are
not provi di ng cont ai nment protection for the sequences
t hat you want the nost.

You have a | ot of hydrogen in the Mark |11
because you've got a lot of zirc. So you' ve got to
really believe that you understand t he phenonenol ogy.

So for those reasons, we woul d go forward
on the Mark I11. Now one could argue it just plain
isn't cost/beneficial. You have a process called the
backfit process and it doesn't nake it.

Prevention is preferred over mtigation
for a dollar spent. The CDFs of these plants are
quite low. You have pool scrubbing, which we know
works, but there's a question of, under what
circunstances will you bypass the pool?

ACTI NG CHAI RVAN KRESS: See, the backfit
rul e gui dance, does it say anyt hi ng about defense-in-
depth in there? 1've forgotten what exactly it does

say. | know it has a safety --
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MR. ROSENTHAL: M savior.

MR GRI MES: Not with specificity. I t
says defense-in-depth is a consideration

ACTI NG CHAI RVAN KRESS: Oh, it's a
deci si on.

MR CGRIMES: And | would hope that we're
now goi ng t o extend t he regul at ory anal ysi s gui del i nes
to i ncl ude an expl anati on about how public confidence
shoul d be consi dered. W don't have nmeasures for that
yet, either.

But defense-in-depth --

ACTI NG CHAI RMAN KRESS: But as a good
regul ator, you need to think about those things.

MR GRIMES: Right.

VMR. ROSENTHAL.: kay. So if you could
provi de us sone gui dance on Thursday?

ACTI NG CHAI RVAN KRESS: Wl |, that will be

my charge to the Conmttee, if that's what you want,

i s guidance. | think, one, we have about an hour-and-
a-hal f on Thursday. | would abbreviate alot of these
di scussions and get to the bottomlines. | think

woul d tend to | eave out npbst of the MELCOR stuff and
just give the bottom line on that, unless you get
asked for nore.

| woul d concentrate on this kind of curve
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for the averted costs on the cost side of the equation
and gi ve those two and show how t hey conpare, and then

just say, "Qur issues are this,"” and they are pretty
much what you spelled out, and say, "W're seeking
gui dance fromyou guys."

This is nore, | think, a question of
phi | osophy and regul atory coherence than it is the
bottomline of the nunbers. So | think that is what
| woul d do.

MEMBER WALLI'S: Could | bring in another
t hought here?

ACTI NG CHAI RMAN KRESS:  Yes.

MEMBER WALLI' S:  |' mthi nki ng about all of
these things in sonme sort of context. W nentioned
1.174. |If you go ahead with this, which |ooks like
ki nd of a margi nal decision, but if you cone down on
the side of being nore conservative and that
contai nnent i s somet hi ng you want to protect andit is
good for public confidence perhaps, and so on, and you
recormend this, then how about the efforts which are
underway to legislate that we don't have to worry
about | arge-break LOCA?

| mean that seens to me a nuch bigger
deci si on goi ng t he ot her direction, saying, instead of

bei ng conservative, we are going to use risk to do
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away wi th sonething which the public has regarded, |
think for a long time, as a sort of keystone of
defense-in-depth. It seens very strange if we go so
incrementally this way and then cone back wth
somet hi ng which is a huge step in the other direction
in terms of |arge-break LOCA.

MR.  GRI MES: That is why | nentioned
before that, fromthe standpoint of trying to devel op
a framework for risk-inforned regulation, we need
decision criteriathat are going to informus not only
about risks and benefits, but also ways to put
def ense-in-depth into measures and to provide nore
gui dance about what truly contributes to public
confi dence.

Cont ai nnent s contribute to public
confidence. The details of the interworkings of an
ECCS cal culation do not necessarily contribute to
publ i c confidence.

(Laughter.)

MEMBER WALLI S: No, you don't need to know
the interworkings torealize that you' ve beentold for
40 years that we are consi dering t he bi ggest break and
now we are going to step back fromit. You don't need
to know anyt hi ng about the details.

MR. GRIMES: W stepped back from |l arge
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del ati ne breaks 20 years ago, and we have been backi ng
away fromit ever since. But we have recomrendati ons
on trying to risk-inform 50.46 and Appendi x K that
nove themin the direction of being nore performance-
based.

We don't necessarily need to frightenthe
public by telling themthat we're taking out all kinds
of protections in the vessel and the fuel, but | do
agree that there's got to be an expl anati on about how
all of theseinitiatives are coherent, are consi stent,
are achi eving sone denonstrably sinple expl anation,
that is, an explanation that can be articulated to a
Congressman i n seven m nutes or | ess. That is sort of
t he performance standard in terns of how we woul d be
abl e to devel op si npl e expl anati ons about regul atory
anal ysis for changes that go either way.

| noticed with sonme chagrin that in the
feedback fromthe Nucl ear Safety Research Conference
that M. Lochbaumhas devel oped a new sound bite that
just chilled nme, and that is that the one edge of this
sword i s razor-sharp and the ot her edge of this sword
is Nerf-like. If that is the image of the risk-
i nformed cuts both ways, then we've got alot todoto
wor k on public confidence.

MEMBER WALLIS: Well, it seens to ne, to
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go back to what we said a little while ago, that you
want to get in the representative public, because
eventual ly that is really where the deci sion shoul d be
made, not made by M. Lochbaum and not nade by sone
self-interested utilities.

ACTI NG CHAI RVAN KRESS: Yes, but | don't
know how you do that.

MR GRIMES. It's been areal challengeto
try to get a representative cross-section of the
public involvedinrul emakingactivities. Despite his
creative use of the English | anguage, Dave Lochbaumi s
still one of the best bellwethers that we have in
terms of public reaction to regulatory initiatives.

ACTI NG CHAI RVAN KRESS: He is worth
listening to fromthat standpoint.

MR. GRIMES: Yes, and | take that comment
about the two-edged sword as a neasure of how the
public views risk-informed initiatives.

VR, ROSENTHAL: Okay, we will have the
benefit analysis. W w |l have the cost anal ysis. W
wi Il introduce the policy decisions and ask for your
gui dance. W will say that we don't intend to gointo
the details of the MELCOR or the hydrogen DDT. W
will have staff there prepared to answer questi ons.

ACTI NG CHAI RVAN KRESS:  Yes, that's right.
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| thought your little discussion on just |ooking at
the face value of Mark Ills with respect to ice
condensers was a good perspective to give here.

MR ROSENTHAL: |'Ill beef that up.

ACTI NG CHAI RVAN KRESS:  Yes.

MEMBER WALLIS: | think you shoul d have
the bottomline for the MELCOR study, the final page.

ACTI NG CHAI RMAN KRESS: Yes, | think get
to the bottom page.

MEMBER WALLI S: But you don't need to | ook
into the noding and all the curves and all the wi ggl es
and squi ggl es and graphs and all that. Keep that in
reserve.

MR. ROSENTHAL: There is one graph in
there that says, if you don't have it, you blow it
apart, while if you have the igniters with or w thout
the fans --

MEMBER WALLI S: That's a useful one.
That's a good one.

ACTI NG CHAI RMAN KRESS: That would be a

good one to have.

So | guess it will be an interesting
di scussion. W will have Dana and Bill Shack, and
George will be here. That will be interesting.

George i s not going to be here? Onh, darn. It will be
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interesting, | think.
MR. ROSENTHAL: Thank you.
ACTI NG CHAI RVAN KRESS: W appreciatethis
very nice discussion, very nice presentations.
So | will now adjourn this neeting.
(Whereupon, the foregoing matter was

concl uded at 5:19 p.m)
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