Official Transcript of Proceedings

NUCLEAR REGULATORY COMMISSION

Title: Advisory Committee on Reactor Safeguards
511th Meeting

Docket Number:  (not applicable)

Location: Rockville, Maryland
Date: Thursday, April 15, 2004
Work Order No.:  NRC-1416 Pages 1-304

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 ANMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ 4+ + + 4+
ADVI SORY COWM TTEE ON REACTOR SAFEGUARDS ( ACRS)
511th FULL COMM TTEE MEETI NG
+ 4+ + + 4+
THURSDAY,
APRI L 15, 2004

+ + 4+ + +

ROCKVI LLE, MARYLAND

+ + 4+ + +

The full commttee net at the Nucl ear
Regul atory Conmission, Two Wite Flint North
Room T2B3, 11545 Rockville Pike, at 8:30 a.m,

Mario V. Bonaca, Chairman, presiding.

COW TTEE MEMBERS PRESENT:
MARI O V. BONACA, Chairnman
GRAHAM B. WALLI' S, Vice Chairman
STEPHEN L. ROSEN, Menber-at-Large
GEORGE E. APOSTCOLAKI S, Menber
F. PETER FORD, Menber
THOVAS S. KRESS, Menber

DANA A. POVERS, MEMBER

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

COW TTEE MEMBERS PRESENT: (cont'd)

VICTOR H RANSOM Menber

W LLIAM J. SHACK, Menber

JOHN D. SIEBER, Menber

NRC STAFF PRESENT:

LEE ABRANMSON

BENNETT BRODY

ARTHUR BUSLI K

DONALD E. CARLSON

STEPHEN DI NSMORE

FAROUK ELTAW LA

HOSSEI N HAMZAHEE

DONNI E HARRI SON

GLENN KELLY

MARK KOWAL

RALPH LANDRY

JAMES LAZEVNI CK

DAVI D LEW

STU MAGRUDER

El LEEN McKENNA

YUR

ORECHWA

GARETH PARRY

MARK RUBI N

STUART RUBI N

(202) 234-4433

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

(202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

NRC STAFF PRESENT: (cont'd)
ROB TREGONI NG

M KE TSCHI LTZ

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

I-N-D-E- X

ACENDA | TEM

Openi ng Remar ks by the ACRS Chairman
Action Plan for Inplenenting the Phased
Approach for Inproving PRA Quality
SECY- 04- 0037 -- Issues Related to Proposed
Rul emaki ng to Ri sk-1nform Requirements
Rel ated to Large Break LOCA Break Size
and Plans for Rul emaking on LOCA with
Coi nci dent Loss of Of-site Power
Options and Reconmendations for Functi onal
Performance Requirements and Criteria
for the Contai nments of non-LWRs
Criteria for Evaluating the Effectiveness

(Quality) of the NRC Research Program

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

PAGE

90

202

241

(202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

P-ROGEEDI-NGS
(8:30 a.m)

CHAI RMVAN  BONACA: Good norni ng. The
meeting will nowcone to order. This is the first day
of the 511th neeting of the Advisory Commttee on
React or Saf eguar ds.

During today's neeting the commttee will
consi der the follow ng: action plan for
i npl emrent ati on of the phased approach to PRA quality;
SECY- 04- 0037, issues relatedto proposedrul emakingto
risk-informrequirenents related to | arge break LOCA
si ze and pl ans for rul emaki ng on LOCA wi t h coi nci dent
| oss of off-site power; options and recomendati ons
for functional performance requirenments and criteria
for the containnents of non-lightwater reactors;
criteria for evaluating the effectiveness of quality
of the NRC research prograns; and preparation of ACRS
reports.

Dr. El -Zeftaway i s t he Desi gnat ed Feder al
Oficial for the initial portion of the neeting.

W have received no witten comrents from
menbers of the public regarding today's session. W
have received a request fromNEl for tinme to nake oral
statenents regardi ng SECY- 04-0037.

Atranscript of portions of the neetingis
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being kept, and it is requested that the speakers use
one of the m crophones, identify thensel ves, and speak
with sufficient clarity and vol une so that they can be
readi |y heard.

| will begin with some itens of current
i nterest. In front of you you have, in fact, a
package of itenms of interest, and you see there there
is -- it includes a Staff Requirements Menorandum
speeches by the Chairman and Conmm ssioners, and
congressi onal correspondence and testinony.

Wth that, if there are no comments or
i ssues on the part of menbers, | will proceed with the
neet i ng.

The first item on our agenda is action
plan for inplenenting the phased approach for
i mproving PRA quality. And Dr. Apostolakis will |ead
us with that.

MEMBER APOSTOLAKI S: Thank vyou, M.
Chai r man.

In a Staff Requirenents Menorandum dat ed
Decenber 18, 2003, the Conmmi ssion approved the
i mpl enent ati on of a phased approach to achieving an
appropriate quality for PRAs for NRC s risk-informed
regul atory deci si onnaki ng. The SRM requested an

action plan that woul d define a practical strategy for
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the inplementation of the phased approach to PRA
quality.

The Reliability and Probabilistic Ri sk
Assessment  Subconmttee net wth the staff on
March 25th to discuss this plan.

The SRM di sti ngui shes between a basel i ne
PRA and the risk-informed decisionnmaking el enents.
The basel i ne PRA characterizes the actual risk of the
facility, interns of core damage frequency and | ar ge

early rel ease frequency. These are the words of the

SRM

The baseline PRA cannot assess plant
changes. Therefore, it's not usually utilized by
itself in regulatory decisionmaking. The ri sk-

i nfornmed deci sionmaking elements help in assessing
changes and are nore difficult to define.

Now, there is a sentence in the SRMt hat
| find intriguing. The risk-informed decisionmaki ng
el ements "are by definition i ssue-dependent and they
don't play a role in judging the quality of the
basel i ne PRA. "

So one of the things 1'd like us to
di scuss today i s howt his di stinction between baseline
PRA and risk-informed elenments, decisionnmaking

elements, is made in the plant, and to clarify what we
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mean by PRA quality.

Are we referring to the baseli ne PRA? Are
we referring to the risk-informed decisionmaking
el enents, but the Comm ssion says they don't play a
roleinjudging the quality of the baseline PRA? This
is sonething that was not discussed |ast tine.

MEMBER POVWERS: Prof essor Apostol aki s?

MEMBER APOSTOLAKI S:  Yes.

MEMBER PONERS: | continue to get confused

when peopl e present PRA i nformati on, because it seens

to me that what is mssing, they present a -- only a
subset of what has been asked. | nean, people ask
what the -- what is the risk to this plant as a

baseline? And they -- they give you a nunber. And
you ask them is this a nean? And they say yes, but

it turns out to be only a point estinmate.

And you ask them well, does this include
the risk of -- due to fire? And they say no. But
we're toldthat fireisabigrisk. | nean, it's very

confusing to ne.

MEMBER APCSTOLAKIS: It is. It is. And
| think the idea of these phases is to nmaybe get out
of it progressively. But, yes, | agree with you. |
agree with you.

So we have this issue that at sone point
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today we should discuss -- the distinction between
basel i ne and the extra work you have to do for nmaking
deci si ons.

Now, the phases -- there are four phases.
Phase 1 is the application-specific phase, which is
really what we are famliar wth. It's based on
Regul atory CGuide 1.174.

Then, Phase 2 is called issue-specific --
t he issue-specific phase. And now all nodes and

initiating events that would change the decision

substantially -- this is a word from the SRM --
substantially -- should be included with uncertainty
anal ysi s.

Now, |'mal so confused. It's not clear to
me what the distinction is between Phase 1 and
Phase 2. 1'msure there is one. This appears to be
one of the distinctions -- that all nodes and
initiating events that could change the decision
substantially should be included with uncertainty
anal ysi s.

MEMBER KRESS: How does one know which
nodes woul d i nfluence the decision?

MEMBER APOSTOLAKI S:  That -- yes, that's
a good question. That's another question. How can

you know a priori? Yes.
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But the term"substantially" is sonmething
we have to focus on, and I'll come to it a little
| at er.

So Regul atory Guide 1.174 in Phase 2isto
be suppl enmented by a PRA standard for the particul ar
i ssue, plus a PRA review process.

And then there is an exanple of 50.69
whi ch says that full inplenentation would require a
broad spectrumof systens and quantification, whichin
nmy m nd neans Phase 3.

But then it says for a system by-system
i mpl enentation a Phase 3 PRAis not required, in the
sense that you don't need to have all of the
initiating events and nodes.

Now, this system by-systeminpl enentation
of 50.69 is sonething that | don't recall. Mybe |
m ssed something, but that's another thing that |
woul d |i ke to have an answer to.

And anot her interesting statenment in the
SRMw thin Phase 2 is that the staff should give | ow
priority, or even return non-conform ng applications.
Phase 3 is a no-applications phase, and the words "al |
currently envisioned i ssues" are in the SRM

It is envisioned that a single baseline

PRA -- now we are not tal king about the distinction
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bet ween baseline and issue-specific decisionnmaking
el ements, and | don't know whether that's intentional
or not. But there is a clear statenent that the
si ngl e basel i ne PRA shoul d be ful |y capabl e t o support
t hese uses.

So my question, again, to be discussed
today is: what happened to the issue-specific
deci si on-maki ng el ements? Are they part now of the
baseline PRA in Phase 3? Are they separate? And if
t hey are i ssue-specific, and we are tal ki ng about all
currently-envisioned i ssues, surely we knowwhat they
are, because we know what the issues are. So they
shoul d be part of the baseline PRA perhaps.

Exanples are given that are a little
confusing, at least to ne. 50.46 is nmentioned all
over the place, and | just don't see how you can do
50.46 in Phase 2, or in Phase 1 is out of the
guesti on.

Okay. Now, the inportant thing is that
Phase 3 -- Phase 2 should be inplenmented in the near
term and Phase 3 by Decenber 31, 2008. Phase 4 is a
fully-quantified PRA whichis supposed to be state of
the art. W will need consensus standards for |ow
power and shutdown, for external events, and so on,

whi ch agai n rai ses t he questi on, why woul dn't you need
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t hose in Phase 3?

The Conm ssion says that we shoul dn't
really spend much tine on Phase 4 right now. We
should wait until Phase 3 is in place and is proven.

The SRM al so wants the staff to discuss
t he resolution of technical issues, and they nention
three -- nodel wuncertainty, external events --
eart hquakes and others as relevant -- and hunman
per f or mance.

Now, the staff uses, the way | understand
it fromthe subconmittee neeting, the availability of
standards to determ ne the phases and the priorities.
Sothisisacritical issue. It's the availability of
standards that wll guide the staff what kind of
priority they should givetoaparticular application.

And an exanple that is given is that in
50. 69, where we put SSCs into various categories, if
you have a PRA for the power -- at power node, the
standard exi sts, we have the Regul atory Gui de 1.200,
and we rely on real -- on peer review, and that w ||
be given high priority.

And her e conmes now sonet hi ng t hat bot her ed
the subcommttee. |If the |icensee at the sane tine
submts a fire risk assessnent for which there is no

standard right now, that will have lowpriority, just
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because there i s no standard, even though the | i censee
may have used state-of-the-art nethods. And t hat
bot hered sone nenbers of the subconm ttee.

Now, comng to the views of the
subcommittee nenbers, nost did not feel that the
techni cal issues had been addressed adequately --
nodel uncertainty, earthquakes, and other externa
events -- and human performance. W felt that these
are inmportant to all phases, and they shoul d be given
high priority.

The reliance on the availability of
standards to determ ne the phases and the staff's
prioritization of reviews created several concerns.
Sone nenbers felt that the schedul e for conpl eti on of
Phase 3, which is, | rem nd you, Decenber 31st of
2008, is hostage to the wllingness of technical
societies and the industry to cooperate in the
devel opnent of these standards.

There was a |l etter sent to Dr. Travers by
t he ASME and the ANS where they state, "The schedul e
defined in the SRM seens rather anmbitious." They
poi nt out that | owpower and shutdown standard wi || be
rel eased sone tine in 2005. The fire standard wl |
not be balloted until at | east in 2005. And there are

no schedul es right now for devel opi ng standards for
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Level 2 and Level 3 PRAs.

The societies -- ANS and ASME -- propose
to the staff that a conmttee be formed that wll
identify the need for additional standards and what

t hese st andards should be. And that, of course, w |l

take tine.

Anot her question that the subcommttee
menbers raised was -- and it's related to ny earlier
comment regarding the willingness of societies and

industry to cooperate in the developnment of the
st andar ds. What happens if you don't have such
cooperation, and you don't have t he st andards produced
as expected? Wat would the NRC staff do?

And then again, the issue of giving |ow
priority to review ng and anal ysis, because there is
no standard. That is something that the subcomrttee
menbers did not Iike. And NEI sent a letter to the

NRC on the 8th of April, and they expressed the sane

concern.

Now, some personal conments. VWhat is
mssing fromall of this discussion -- and |I'm not
trying to be negative here -- I"'mgoing to stinulate

di scussion. What is mssing is an assessnent of what
the inpact of the various phases would be on the

glorifiedintegrated deci si onmaki ng process, whichis,
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of course, in Regulatory Guide 1.174 and everybody
i kes, including us.

On page 7 of the action plan, at | east the
version that | had, the plan says that all npdes and
initiating events that could change the regul atory
deci sion substantially should be included. And it
sends us to Section 3.1.4, where the word
"substantially" presumably is explained. But ,
unfortunately, it's not explained clearly enough for
me to understand it.

What benefits, besides pronpt NRCrevi ews,
woul d the licensee have if the licensee -- if we all
noved t o Phase 3? Woul d t he deci si onmaki ng process be
nore risk-based? To what extent would it be risk-
based?

NEI says, of course -- and we agree --
that it will never be purely risk-based. And, again,
the distinction between the baseline PRA and risk-
i nformed deci si onmaki ng el enments is not clear to ne,
and | didn't see that distinction nmade in the action
pl an.

So what are we dealing with? Are we
dealing with a baseline PRA, all of the PRA, or what?

Now, in Section 3.1.2, the draft action

pl an states that an objectiveis "for each application
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typetoidentify therole that PRAresults make in the
decision.” And | was wondering whether it was a good
ideato bury this objectiveinthis section or give it
much nore prom nence, because that's really a major
issue that we are really dealing with here.

kay. So the action plan is due to the
Conmmi ssion this comng July, and at the subcommttee
-- and we are expected to di scuss our views regarding
t he action plan when we neet with the Conm ssi on next
nont h.

At the end of the subcomm ttee neeting, we
di scussed whet her we should wite aletter or not, and
at that tine the menbers felt -- present felt that
maybe we didn't have enough to wite a letter, and
that we would create at this neeting three or four
bullets that would be used when we nmet with the
Conmi ssi on.

| at | east have changed ny mind. | think
we should wite a letter at this nmeeting, after, of
course, we hear what the staff has to say and we
di scuss anong oursel ves what the letter should say.
That's a cleaner solution in nmy mnd; we have enough
to say. And then the presentation to the Conm ssion
will come naturally fromthe letter.

So with that, | will turnit over to the
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staff to tell us what they've done and where we're
goi ng.

Gar et h?

MR,  PARRY: Good nor ni ng. |'m Gareth
Parry from NRR Wth me at the table is Donnie
Harrison fromNRR, Mary Drouin fromResearch, and Stu
Magruder fromNRR And at the side table we have M ke
Tschiltz from NRR and Dave Lew from Resear ch.

Okay. Sowhat | will doisl will try and
answer sone of the questions that George has posed
whi | e going through this presentation. W have a | ot
of viewgraphs. | think we'll probably need to nove
t hrough sone of themfairly quickly. But, clearly, we
need to go t hrough what our description of the phases
is, which 1l think is -- perhaps needs alittle bit of
clarification, and then we'll talk about the
i mpl enent ati on issues.

| shoul d al so say that the draft plan t hat
you have, which was issued a few weeks ago, is in a
state of flux. W are changing it. W have -- in
particul ar, we have changed the flow diagram that
t al ks about our process for revi ew when these phases
are inmplemented. And I'Il go through that when we get
to that point.

There's no need for ne to i ntroduce the
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i dea of why we're here. As George said, we're here to
give you a draft of the response to the SECY.

| will, though, go through our definition
of PRA quality, because | think it may be worth
keeping that in mnd. The way we've defined PRA
quality in the context of this draft plan is the sane
as it is in Reg. GQuide 1.200, and also in Reg.
Quide 1.174.

So we defined quality in the context of
using a PRA, and it's defined by the appropri ateness
of -- there are different elements toit. One is the
scope. What does the PRA cover? Does it cover
internal and external initiating events? Does it
cover the full power and |ow power and shutdown
operati ng nodes, for exanple?

There's another elenent that relates to
| evel of detail, and the third elenent is technical
acceptability, whichis really what the standards are
addr essi ng.

VI CE CHAI RMAN WALLIS: Doesn't it really
mean that it's sufficient? |If you added sonething, it
woul dn't change your deci sion. You've got enough of
a PRA that adding sonething -- there's nothing |eft
out whi ch woul d change your decisionif you put it in.

Isn't that your real definition of "quality"?
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MR. PARRY: Well, I think you coul d change

your decision in some ways, particularly if you think
about applications like 50.69, which is associated
with categorizing equipnent according to safety
significance. | think the nore detailed and the nore
conpl ete PRAt he nore you can recat egori ze conponents.

So, in that sense, that's a change of a
deci si on. But | think in terns of whether you're
al l owi ng an extension to an AOT or not, you're right,
because you want to take the PRA down to the |evel
t hat you woul dn't want to change that application.

MEMBER APCSTCLAKI' S: So, Gareth, the first
guestion was, what do we do about this distinction
bet ween basel i ne and ri sk-i nfornmed el enent s? Wen you
said in the previous slide --

MR. PARRY: Right.

MEMBER APOSTOLAKI S: -- PRA quality is
this, are you referring to the totality of PRA
anal ysis and argunents that will be used i n nmaki ng t he
deci sion, including the issue-specific el enents?

MR. PARRY: | think what that referstois
-- | think we are dealing with the base PRA, the PRA,
t he deci sion of the risk fromthe plant. 1 think what
the SRMis trying to say there is that -- they're

trying to avoid the issue of, how do you change the

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

20

nodel to address specific applications? Wich may not
be in the baseline PRA

For exanpl e, how do you change the basic
event probabilities to reflect the fact that you' ve
changed your graded QA or your QA process? | think
all it's doing is making the distinction between
understanding the base risk picture of the plant
versus changing that picture for a specific
application, which is dealt with in other regulatory
gui des.

MEMBER APOSTOLAKIS: It is?

MR PARRY: Yes.

MEMBER APOSTOLAKI S: There i s a gui de t hat

tells us how to change the probabilities of --

MR. PARRY: Well, actually, no, it
doesn't. It doesn't do that. But it tells you you
have to -- you have to have a reason for -- | nean

you have to have a rationale for why you' re doing it.
And, you know, there are sone things which clearly we
don't have a standard approach to yet.

MEMBER APOSTOLAKI S:  Yes.

MR. PARRY: And those | think becone part
of the argunent as to how you are changi ng t he nodel ,
and why you are -- you think that change i s adequat e.

And | think that's what the SRMis trying to do. It
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istrying to --

MEMBER APOSTOLAKI S: But you are not sure.
| nmean, that's reasonable -- what you're saying.
mean - -

MR. PARRY: Well, that's certainly the
prem se that we' ve adopted in developing this planis
that the -- the guidance on how to change the PRA
nodel to reflect the change that an application is
requesting is -- is to be included in the regul atory
guide that's associated with that application. And
that's the way we've witten the plan.

MEMBER APOSTOLAKI S: Wel |, the plan -- the
version that | have is silent on it.

MR. PARRY: Well --

VEMBER APCSTOLAKI S: You should nention

t hat .
MR PARRY: | think it is in that.
MEMBER APOSTOLAKIS: It is?
MR. PARRY: Yes, | believe it is. W --
MEMBER APOSTOLAKIS: | didn't see it.
MR. PARRY: -- don't highlight it. I
nmean, we just say that -- specifically, we say that we

have different elenents of guidance, which is the
gui dance related to the quality of the base PRA and

t he gui dance rel ated to the applications. W' Il make
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that clearer -- that that's where --

MEMBER APOSTOLAKI S:  Yes, because --

MR.  PARRY: -- the distinction is
addr essed.

MEMBER APOSTOLAKI S: So you ar e addr essi ng
t he baseline.

MR. PARRY: Using the baseline in this,
yes.

M5. DROUN. Now, |I've just nade a note,
George, that | think we need to go back at the
begi nning of the plan under the scope and nake t hat
cl ear.

MEMBER APOSTOLAKIS:  Yes. | think that
woul d be an excellent idea, because, you know, the
ot her question that came tony mndis, when we -- the
way -- nmaybe the SRM shoul d have given an exanpl e,
because t he exanpl e you gave was very good -- how do
you change the probabilities, you know, when --

MR. PARRY: Ckay.

MEMBER APOSTOLAKI S: -- tine availableis
from42 to 39 mnutes. | nmean, it -- because what
confused nme is that |later we say that in Phase 2 or 3
-- you know, 3, all -- we use the words "all currently
envi si oned applications.”

MR. PARRY: Right.
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MEMBER APOSTOLAKI S: | said, "Wll, if you

envi sion them why don't you know what you need to
do," and include that in the PRA

MR PARRY: Yes.

MEMBER APOSTOLAKI S: | mean, in the
qual ity di scussion

MR. PARRY: | think in a sense what that
nmeans i s that any el enent of the PRA that you need to
use to support the nodification of the PRA that you
will make for an application is included in the
gui dance. That's what really it neans, which in fact
probably neans pretty nuch everything, once we've
covered all our applications.

MEMBER APOSTOLAKI S: Ri ght. Ri ght .
Because when you --

MR. PARRY: That's what the intention was.

MEMBER APOSTOLAKI S:  For exanple --

MR. PARRY: That's not cl ear enough, okay.

MEMBER APOSTOLAKI'S:  -- in the techni cal
i ssue that refers to human performance --

MR PARRY: Yes.

MEMBER APOSTOLAKI S: -- and you combi ne
that with the nodel uncertainty issue, and so on,
t here shoul d be sufficient quality there to all owyou

to make the changes that you nentioned earlier.

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

24
MR. PARRY: Right.

MEMBER APOSTCLAKI S: Al t hough t here are no
standard rules how to do that.

MR. PARRY: Right, | agree. Yes. That |
think is our vision of the case.

MEMBER APOSTOLAKI S: Ckay. No, that nmakes
sense to ne.

MR.  PARRY: Ckay. And as GCeorge
nmentioned, the approach in the SRMis that we -- we
shoul d adopt a phased approach to achieving the
appropriate quality for |icensee PRAs.

And t he nice thing about this SRMI think
isit allows us -- in contrast to perhaps the nessage
that was being given in the March SRM of |ast year,
which called for an all nodes, all -- all initiating
events PRA that had been revi ewed and approved by the
staff, before we did any applications, we suggested
that -- | think this allows us to nove forward with
t he tool s we have currently whil e progressing towards
t hat aim

Okay. 1'"Il skip over that one.

Let ne tell you the status of our plan so
far. W have a small working group, all of whichis
actual ly here at the table and the side table. And we

made this draft plan avail able on 3/15, specifically
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so that we could talk to you about it and we could
talk also to our public stakehol ders.

So we've had two public neetings, and
we' ve had one neeting with the subcommittee. W're
planning a third nmeeting. 1It's probably going to be
on the 13th of May, not the 12th. And we have had, as
George nentioned, a letter fromthe NEl and also a
letter from joint ASME and ANS regarding future
standards activities.

As George nmentioned, the phases inthe SRM
we believe are differentiated by the availability of
t he guidance docunents. And then, as | just
expl ai ned, both for using the PRA in regulatory
applications and for establishingthat the PRAs are of
sufficient quality.

So that the total suite of guidance
docunments includes industry consensus standards,
i ndustry gui dance docunents, and regulatory guides
whi ch may specific -- such |i ke Reg. Guide 1.177, for
exanpl e, which specifies a particular approach for
doi ng one of the applications.

Qur regul atory guides may, in fact, just
endor se i ndustry gui dance docunents, whichis -- seens
to be the way we are going with 50.69, for exanple.

We wi || al so need gui dance docunents that are internal
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to the staff on howto performour reviews and howto
all ocate priorities to the various reviews, which is
a subject we'll conme back to shortly.

Okay. 1'll go through the definition of
t he phases, because | think fromwhat George said --
| don't thinkit's quite the way he saidit. At |east
that's not our interpretation.

Phase 1 really in a sense represents the
status quo, at least it's starting out as the status
quo. And | think you'll see when | talk alittle bit
| ater that actually Phase 1 isinitself atransition
phase to reach Phase 2.

And currently the way PRA quality is
judged, it's really judged only in the context of --
" mjust tal king about the base PRAnow. It's really
only judged in the context of what's needed for the
application. So there's no requirenent to reviewthe
whol e t hi ng.

But in accordance with the gui dance and
docunents |i ke Reg. CGuide 1.174, when you nmeke a ri sk-
i nformed deci sion you have to |l ook at all contributors
torisk. However, what Reg. Guide 1.174 -- and those
t hat devel oped fromit -- allows is that contributors
torisk that are not in the scope of the base PRA can

be addressed in a nunber of other ways.
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VI CE CHAI RVAN WALLI'S: Isn't this a bit

awkward, this nunmber 2? | mean, you have a core
damage frequency of sonet hi ng whi ch you quote for sone
application. You get another application, you have a
di fferent value, because you've included sonething
else in the PRA So what is the core damge
frequency?

MR. PARRY: Well, the nice thing about --
if youlike, the nice thing about Reg. Guide 1.174 is
that it allowed you to nake sone decisions w thout
knowi ng precisely what that was. Gkay? As long as
you coul d denonstrate that the change --

VI CE CHAI RVAN WALLI S: It's all very
logical to you, but how about the public and the
public's --

MR. PARRY: Well --

VI CE CHAI RVAN WALLI S: Different core
damage frequencies quoted for different purposes.
VWhat is it?

MR. PARRY: | think that's the purpose,
t hough, of this phased approach is to get us to that
state where the PRAs are predictable, and, therefore
-- and conformto standards, which would then give, |
t hink, an increased public confidence and also an

increased regulatory confidence in the use of the
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PRAs.

MR. HARRI SON: Can | add sonet hi ng?

MR, PARRY: Sure.

MR. HARRI SON: On the base PRA, though
just to make it clear -- even when, say, two different

applications conme froma |licensee on two different
topics, it's not like they report a baseline CDF gi ven
one topic and a different baseline CDF for another
topic. They should have the sane basel i ne CDF val ue
for both applications at the sane tinme -- as long as
they're at the sane tine.

What we do see i s you have a basel i ne CDF
on one application, and then a year or two goes by,
t he pl ant makes changes, updates their PRA, and then
reports a new CDF in a new application a couple years
| ater.

And that usually triggers us to go ask
t hem what changed. So --

VI CE CHAl RMVAN WALLI S:  So you have t o make
a distinction between this baseline and all of these
ot her things, which affected a particul ar deci sion.
That's part of George's issue, isn't it?

MR. HARRI SON: Right. This gets at the
point of when we judge -- in the context of the

application, if I'mdoing a diesel generator AOT, ny
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review will focus on the electric power system It
won't necessarily go track down LOCA frequencies and
| ook into those types of questions in the baseline
PRA.

It will focus on the aspects of the PRA --
the reviewfocus is focused on the application topic.
But, again, the baseline PRA for two applications at
the sane tinme should be reporting the sane CDF

VI CE CHAI RVAN WALLI'S: Right.

MR.  HARRI SON: It's just the delta
calculation they do will be for the application and
will focus in on those areas.

MEMBER KRESS: Let ne tell you what
problem | have with this slide. |If I'mgoing to use
Reg. Guide 1.174 for ny decision process, | need sone
sort of estimte of the full absol ute val ue of CDF and
LERF. Now, | can get that estimte by bounding
anal ysis and other ways. But every tine we get an
application the question is: what do you do about
fire contribution to the CDF? Wat do you do about
shutdown | ow power risk? Wat do you do about the
ot her m ssing elements? For exanple, if the seismc
is treated in a qualitative way?

And in order to get sone neasure of what

the real CDF and LERF are, | have to have sone sort of
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boundi ng esti mates for those things, and add themi n.
But it's never done. And you'll -- so you say Phase 1
represents the status quo, but the status quo does not
really deal properly with the fourth bullet. And
that's what bothers ne about this slide.

MR. PARRY: Well, | think that's why the
phased approach is being proposed. | mean, this is
t he way things are done currently. And | think a lot
of them are done by restricting the scope of
application, for exanple, so that you restrict it so
that those el enents of risk that you haven't nodel ed
are not, in fact, changed.

But regardless, this is where we're at
right now, and this is where we're trying to nove
forward from

MEMBER KRESS: Well, | don't think it's
where we're at, because | don't think we properly add
in those risks to the absol ute val ues.

MR. HARRI SON: Right. And if you |l ook at
Reg. Guide 1.174, in there it has a discussion on
seismc margin types or vulnerability type anal yses
that are used. If you get to a high enough -- it
tal ks about if there's an indication that you m ght
have a hi gher ri sk, then you woul d have to go back and

| ook at nore detail
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And there are sonme exanples where we
actually have, if you will, done an approxi mation of
what the seismic risk mght be using sone seismc
mar gi n and some techniques to try to get at that, or
in the fire area what we nmay do is we'll establish
licensee conmtnments for fire watches and stuff |ike
that totry to control the risk that we know fromthe
fire analysis that may have been done.

So we try to either bound or control the
base case risk in those situations.

MR. PARRY: Actually, | think what youtry
and do is bound and control the change, the delta.

MR. HARRI SON: Yes, the delta that would
occur.

MR. PARRY: And if the base case risk is
-- if thedeltais small enough, then Reg. Guide 1.174
does allow you -- or it does allowthe fact that you
do not have to assess the conplete CDF, and | know
that that's --

MEMBER KRESS: If you're down in that
| ower --

MR. PARRY: That's in the |ower region,
right.

MEMBER KRESS: -- lower reginme you can

forget about that.
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MR. PARRY: Right. And | knowthat people

have -- are unconfortable with that. But -- but in
any case, that is nore or | ess what we do t hese days.

MEMBER PONERS: Let ne ask you a questi on.

MEMBER KRESS: Yes, but that presupposes
every one of these things will be in that |ower
regine, and they're not all --

MR, PARRY: Vell, if they're not -- if
they' re not, though, as Donnie said, they will get --
they will get further scrutiny, and they becone nore
conplicated to process.

MEMBER PONERS: Let ne ask you a questi on,
Dr. Kress. You indicated as the slide indicates that
we can use boundi ng argunents to assess those things
that are mssing fromthe scope of the PRA

MEMBER KRESS: Well, that's the way I
interpreted the bullet.

MR. PARRY: That's one approach.

MEMBER PONERS: And | " d |i ke t o under st and
that just alittle better, because it seens to ne t hat
they're not bounding argunents, they are in fact
plausibility argunents.

MEMBER KRESS: | would agree with that
assessnent, yes.

VEMBER POVNERS: Because - -
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MEMBER KRESS: You know, we say that there

have been sonme estimates of plausibility onfire. It
says equal to the -- or greater than the parametric
CDF or CDF without it. There have been guesses that
the sanme thing applies to shutdown and [ ow that's of
that order. And those are plausibility argunents, and
-- but they come out of some sort of assessnents,
but --

MEMBER PONERS: Well, | nmean, at |east a
coupl e of these things |I'mreasonably famliar wth.
For instance, if you frequently appeal to a scoping
estimate that was done for the shutdown risk at
Surry --

MEMBER KRESS: That's right.

MEMBER PONERS: -- | happen to know t hat
that was done quite conservatively and that the

operating procedures at Surry have changed since it

was done.

MEMBER KRESS: Yes.

MEMBER PONERS: To where t hey do shut down
and --

MEMBER KRESS: And unl ess t hey reeval uate
that, | would have to be stuck with the original one

as ny bounding analysis, unless it's reevaluated to

see what the effect of the changes are. |If I'mgoing
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t o be conservative about it, which 1 think bounding --
VMEMBER POVERS: Vell, | guess |I'm not
aski ng you to be conservative. |'masking you to just

be realistic and --

MEMBER KRESS: Well, if 1'"mgoing to be
realistic, | have to have a good shutdown PRAto -- it
will require a PRA that's realistic and has sonme

certainties that --

VICE CHAIRVAN WALLI S: W' ve got
qgual itative argunents and plausibility guesses. This
doesn't make me feel very confident.

MEMBER APOSTOLAKI'S:  Yes. | think there

are two i ssues here. The first issue has to do with

the fact that we -- the staff's presentation has to
end by 9:45 or so, because NEI -- NEI will take the
floor.

The second -- the purpose of today's

neeting is to di scuss the phases and how we nove away
fromwhere we are now, not how good Phase 1 is, which
| think some of the issues that you are raising --

VI CE CHAI RVAN WALLI S:  Hence t he need for
t he ot her phases.

MR PARRY: We've established --

MEMBER APOSTOLAKI S: Yes, and that's what

Gar et h keeps sayi ng, that that's why we have t he ot her
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phases.

MR. PARRY: Ckay.

MEMBER APOSTOLAKIS: So let's see -- but
the last bullet there -- keep going. Keep going.

MR. PARRY: Okay. All right. That sounds
i ke the right approach.

Phase 2 is -- as George nmentioned, in the
SRMit's called an issue-specific approach. W' ve
rechristened it, if you' d like, an application-type
approach, which | think is nore really appropriate.
In which -- in this phase the base PRA quality is
denonstrated by a conparison with an applicable
consensus standard for those el enents of the PRA that
are required for the application.

And the -- again, as in Phase 1, we have
to address all contributors to risk. But the
di stinction, as George pointed out, is that now al
significant risk contributors should be included in
t he PRA scope. And significanceis definedinthe SRM
as being determined whether -- by taking it into
consideration you could change the decision
substantially. That's a nice statenent, but it's a
little vague. W' ve recogni zed that, and one of the
tasks in this plan is to define that nore clearly.

MEMBER APOSTOLAKI S:  Ckay.
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MR. PARRY: And we haven't done it yet.

W will define it in the process of inplenenting the
pl an.

MEMBER APOSTCOLAKI S: Gar et h, woul d you say
what is happening now with respect to risk-inforned
i n-service inspection is a Phase 2 application? Even
now?

MR. PARRY: Not yet, because --

MEMBER APOSTOLAKI S:  Why not? Wy not ?
VWhat ' s m ssi ng?

MR. PARRY: Well, because the PRAs that
are being used as the base have not yet been tested
for quality against Reg. Guide 1.200, which, you
remenber, has only just been released for trial use.

MEMBER APOSTOLAKI S: But it's going
t hrough a peer review, right? | nmean -- okay, 1.200
basi cal | y endorses --

MR. PARRY: Right.

MEMBER APOSTOLAKI S:  -- the standard, so,
| mean, it's not Phase 1, though. It nmay not be fully
Phase 2, but it's not Phase 1 either.

MR. PARRY: Well --

MEMBER APOSTOLAKIS:  And then --

MR, PARRY: But what you're saying is --

MEMBER  APOSTCOLAKI S: - - it's an
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application type, isn't it?

MR. PARRY: It's an application type. |
t hi nk what you're saying is that -- that the only PRA
that you need to do I'SI is an internal events PRA at
full power. |If you can nmake that statenent --

MEMBER APOSTOLAKI S: Vell, we are
approving them aren't we?

MR. PARRY: W are, but there are -- but,
remenber, there are other considerations. 1t's not
just based on that. That's part of the input. W
still have to consider the other applications. But if
you can convince yourself that the |ow power and
shut down node is not relevant, or that fires are not
rel evant for 1SlI, which is probably true --

MEMBER APOSTOLAKI S:  Well, yes, we nust

have convinced ourselves, because we're approving

t hem

MR. PARRY: Yes. But, again, you're going
back to what we're doi ng now. Ckay.

MEMBER APOSTOLAKI S: But mmy questionis --
or statenment -- not everything we are doing now is

necessarily Phase 1.

MR. PARRY: | think currently it really

MEMBER APOSTOLAKI S:  well --
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MR HARRISON: If | can --

MEMBER APOSTOLAKI S: -- let's suppose
1.200 was not used. | nean --

MR HARRISON:. [|f | can address the ri sk-
informed I SI piece of that, though. One of the things
that's mssing is the reg. guide that goes along with
risk-informed | SI at some poi nt needs to be updat ed or
revised to reflect what the requirements are for that
scope.

In other words, if -- right nowin all of
the SEs there will be a paragraph that's witten
dealing with external events, saying why those aren't
required. That |ogic needs to be put into the reg.
guide. It's atechnicality, if youwll. Once that
gets done and gets approved and gets, you know, cast
in stone, then | think you're right. Then we do nove
into a phase 2 application i mediately on that.

MR. PARRY: But we're not ready to say it
as yet. So | think that --

MEMBER APOSTOLAKI S: But it's al nost
t here.

MR PARRY: Yes.

MEMBER APCSTOLAKI S: Because basical ly t he
standard, which is the Westinghouse and the EPR

approaches, were revi ewed and approved by you. And
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that's what people are inplenenting.

MR PARRY: kay. Right.

MEMBER APOSTOLAKI S:  kay.

MR. PARRY: Okay. So, and this actually
gets to your point, really. To achi eve Phase 2, then
t he gui dance has to exist for, how do you use the PRA
in making the decision? And this includes the
definition of the scope of the PRA that you need to
make that decision, and then the assessnment of the
quality of the base PRA for each itemthat you need.

Phase 3 is not so very different from
Phase 2 in the sense -- in one sense. It's still
based on havi ng the gui dance docunents and st andards
to judge the quality of the PRAs. But what Phase 3
does -- it rolls everything up for all of the Phase 2
applications that you've -- todate, andit rolls them
up into one frameworKk.

So it would pull together all of the
requi rements, for exanple, on PRAquality for all the
applications that -- | think what the -- the termt hat
the SRMuses -- currently-envisioned applications --
but | thinkit's really what we currently do and what
we anticipate to be doing in the near termrather than
-- | currently envisionit to be, as sonebody pointed

out last tinme, could be ---
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MEMBER APOSTOLAKIS:  Well, if you do --

MR PARRY: -- it's infinite.

MEMBER APOSTOLAKIS: |If you do 50.46, |

nean - -

MR PARRY: Yes.

MEMBER APOSTOLAKIS: -- you've done the
bi g one.

MR, PARRY: Yes.

MEMBER APOSTOLAKI S:  Everything el se will
be not hi ng.

MR. PARRY: So, actually, tech spec 4B
m ght be the big one that --

MEMBER APOSTOLAKI S:  Good.

MR. PARRY: And the idea with Phase 3,
it's scheduled to be conpleted by the end of 2008.
Now, so | think the goal for the end of 2008 that we
woul d have the regulatory framework in place -- the
licensee to say that he's got a Phase 3 PRA, then he
has to develop the PRA to neet that regulatory
framewor k and - - whi ch i ncl udes neetingthe standards,
getting it peer reviewed, etcetera.

VI CE CHAI RVAN WALLI S: When you say
Phase 3 is conpleted, do you nean that will then be
the way in which you will do business?

VMR PARRY: W'll come to that in the
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description of the flowchart.

MR. MAGRUDER: The policy issues.

MR. PARRY: There are sone policy issues
inthere, right. Yes. At |east the franework will be
in place.

Phase 4 -- | don't think we should spend
too nuch time on this, but it really is that stage --
t hat phase when the PRA has been developed to the
state of the art. And I think we woul d define state
of the art as being sonething |ike capability
Category 3 of the ASME standard. 1t's beyond current
good, accepted practi ce.

MEMBER ROSEN: Isn't that a noving target?

MR. PARRY: Well, yes. | think that's why
it would be very difficult to-- towite guidance for
Phase 4. \Wereas, Phase 3 it mght be -- | nean,
Phase 3 guidance could -- it will also be a noving --

MEMBER ROSEN: By definition, if all
plants are at Phase 4 and | amone plant and find ny
-- find a new use and inprove ny PRA in sonme way,
everybody el se falls back to Phase 3.

MEMBER APOSTOLAKI S:  That's a good poi nt.

MR. PARRY: Yes. For that application you
fall back to Phase 1.

MEMBER APOSTOLAKI S: Because you nove t he
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state of the art.
(Laughter.)

MEMBER ROSEN: Phase 4 is an honorary

degr ee.

MR. MAGRUDER: But there are other
di stinctions which we will get to about the staff
review - -

MR PARRY: Yes.

MR. MAGRUDER: -- of the Phase 4 peer
revi ew.

MR. PARRY: So let me -- okay. Let ne
tal k about the review of the base PRA. Now, this is
alittle different fromwhat you saw last tine. In
Phase 1, currently what we do is the review of the
base PRA is at the discretion of the reviewer. But
what we're expecting is that while we're waiting for
Phase 2 to be conpleted, which nmeans getting all of
t he standards in place for a specific application, we
will still have Reg. Guide 1.200 in place, which
endorses currently the standards for i nternal events.

So we woul d expect that once the trial use
is conpl eted and we' ve nodi fi ed Reg. CGui de 1. 200 t hat
t hat woul d i ndeed be used to assess the quality of the
phase -- of the base PRA even in Phase 1. So that

explains my remark -- what | said earlier that Phase 1
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is like a transitional phase, really.

So rather than -- as far as the staff
revi ew goes, the transition fromhaving sort of ad hoc
reviews like we do currently to a nore systematic
revi ew based on Reg. Cuide 1.200.

MEMBER APOSTOLAKI S: Isit only Regul atory
Gui de 1.200 that matters?

MR. PARRY: Well, that's where -- that's
t he docunment where we wil|l endorse the standards. So
in that sense --

MEMBER APOSTOLAKI S: Onh, so you will keep
that in appendi ces.

MR PARRY: Yes.

MEMBER APOSTOLAKI S:  Ckay, okay. Okay,
okay. So it's not in Phase 3 -- they want to handle
it in Phase 3 is not the sane as they want to handl e
it in Phase --

MR. PARRY: As it is now, right.

MEMBER APOSTOLAKIS: Ah. Maybe clarify
that a little bit.

MR. PARRY: Yes. Yes. So in Phase 2,
again, the review of the base PRA will be based
primarily on 1.200 for all of the significant
contributors to the application. And Phase 3, as |

say, is simlar to Phase 2.
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Phase 4 is really different, because the
way the SRMis witten this requires staff revi ew and
approval of the base PRA, which really neans getting
into debt.

Okay. Now, this is the famous di agram
which usually takes a | ot of explanation. This has
changed a little bit since you saw it |ast,
particularly onthe left-hand side. "Il try and wal k
through it fairly quickly.

Ckay. This -- we start off with box 1.
It says the licensee has identified a specific
appl i cati on. Box 2 says, "Are we in Phase 3 yet?"
We're going to assunme for the nonment that we're not.
Wll, we're not. So this is a futuristic box.

Box 3 asks, "Wat PRA scope is needed to
support the identified application?" And that would
be covered in the regul atory gui des that address t hat
application. Box 4 is the screening box that says,
"Are we in Phase 2 or Phase 1 for that application?”

Okay. |If we have the guidance in placeto
assess the quality of all the significant contributors
that we think will be needed for that application,
then we're in Phase 2, and we conme out on the right-
hand side of that diagram

Box 2-1 asks, "Do the applicabl e portions
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of the base PRA conformto the existing standards for
the risk-significant PRA scope?" In other words, are
we consistent with the PRA requirements for that
application type? If it's yes, we get kicked out to
Box -- not kicked out, we go out to Box 2-2, which
says you get a high priority review W're goingto
have to work on these words. Really, it's a normal
revi ew.

|f, on the other hand, not all the PRA --
if the PRA is not of sufficient scope for that
application -- okay, so in other words, if the
application required a fire PRA, then they don't have
-- they have not satisfied the fire PRA standards.
Then you conme out of that box with a no.

No, if therisk-significant contributors,
however, are still addressed, they get what we've
called alowpriority review, becauseit's goingto be
nore resource-intensive. kay. A lot of the
deci sions that we've got on this graph are based on
revi ew resources.

| f, onthe other hand, the |licensee hasn't
even addressed these risk-significant contributors,
that gets rejected.

MEMBER APOSTOLAKIS: But it's not up to

you. | nean, the SRMtells you to do this.
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MR.  PARRY: Well, yes, but when you

actually gotothe SRM-- well, thisis a policy issue
we've identified, and I'II --

MEMBER APOSTOLAKI S:  Yes.

MR. PARRY: ~-- tell you why. 1'IIl tel
you why we've identified it. You could just reject
it. Okay? The SRM actually says either --

MEMBER APOSTOLAKI S:  Low priority.

MR. PARRY: -- they give it lowpriority
or --

MEMBER APOSTOLAKI S: VWhich is what you
have there, yes.

MR PARRY: -- or reject.

MEMBER APOSTOLAKI S:  Yes.

MR. PARRY: The reason we want to keep t he
lowpriorityinhereisreally -- it's an optical one,
because if we weretoreject it outright it would sort
of inply that what we've been doing up to date i s not
appropriate. And | don't think -- we don't believe
that what we're doing now is inappropriate.

MEMBER APOSTOLAKI S: But you cannot
di sagree with the Commi ssion's direction that you
shoul d give low priority or reject.

MR. PARRY: O reject. And that's -- and

we have that --
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MEMBER APCSTOLAKI S:  Yes.

MR. PARRY: -- that logic in here. kay.
So that's --

MEMBER APOSTOLAKIS: So you guys agree
with this?

MR, PARRY: Yes. But -- yes.

MEMBER APOSTOLAKIS: O you are doing it
because you were directed to do it?

MR. PARRY: No, we agree with it also.
Both, actually. We think it's a good idea. Ckay.

MEMBER APOSTOLAKI S: Yesterday | had a guy
fromM T presenting sonet hi ng about deci si on anal ysi s.
Ckay? And he said -- or it had to do wth
mai nt enance. He said we screened the -- we have a
priority. The top priorityisif the president of the
institute wants it, it's done.

(Laughter.)

For the rest, we use decision analysis.
So this is a practical application. Ckay.

MR. PARRY: Okay. Now, suppose we -- in
the situation which we are in with a lot of
applications, where we think we would need a fire PRA
or a seismc PRA but as yet we do not have the
standards in place to judge them

MEMBER APOSTOLAKI S:  Right.
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MR. PARRY: Ckay. So that's Phase 1. So

we conme out to the left of this box.

Box 1-1 asks, "Do the applicabl e portions
of the PRA conformto existing standards?" Does it
mean those PRA -- the PRA that we've done, does it
conformto Reg. CGuide 1.200 gui dance? |f you say yes,
okay, we cone down to Box 1-2. This is the one that
caused you a lot of -- well, you and i ndustry a | ot of
heart ache.

But what it asks i s, does the application
use a PRA scope that's beyond the current gui dance to
expand t he scope of the application? Let's assune for
now t he answer is no. Okay. Then, this is a nornmal
Phase 1 review, and it gets the normal priority
revi ew.

Now, let's go back to that box. What we
really were looking for in that box was to say is --
if the expansion of the PRAis to purely -- is purely
to get nore from regulatory requirenents, then we
woul d say that that -- we're going to say that that
should get a low priority review, based on the
addi ti onal resources that we would have to spend to
revi ew t hat application, because we currently do not
have the standards to judge that. So we woul d have to

do a ot nore ad hoc revi ew.
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An example of this, and the one we used
last time, was 50.69. 50.69 -- the guidance for how
to do the categorization -- is in NEI 0004. \hat
NEI 0004 allows you to dois if you don't have a fire
PRA, you don't have a seism c PRA, then what it tells
you to do is then don't recategorize those conponents
that you arerelyingonto deal with fire and sei snic,
that contribute to fire and seismc risk. You can
only recategorize those things that are associated
with internal events risk

Ckay. Now, that sonmewhat restricts the
categorization. So if the licensee were to cone in
with a fire PRA to broaden the scope of 50.69 to
i ncrease the chances of recategori zing things as risk-
free, that is the type of thing we're tal king about
here, because it's expanding the scope of the
appl i cation of 50.69 by bringingina PRAfor which we
do not yet have a standard. And that's the reason --
that's an exanple of why we put that box in there.

MEMBER APOSTOLAKI S:  But you are | ooking
at it fromthe point of view that the only benefit
fromthis is to the licensee. The |licensee wants to
expand the scope.

MR. PARRY: Right.

VEMBER APOSTOLAKI S: But it seenstoneif
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the licensee was willing to spend the resources
necessary to do this extra work, that |icensee is
contributing to the advancenent of the state of the
art, which creates the foundation for devel oping the
standards you want.

MR PARRY: Yes.

MEMBER APCSTOLAKI S: So by having the
staff reviewit and, you know, maki ng comments, and so
on, you are contributing to this advancenent. And
that is a benefit that is not here.

MR. PARRY: Well, | think it will be in
t he sense that pil ot applications -- for exanple, tech
spec initiative 4B -- | think we woul d not apply that
rul e here, because clearly it's, if youlike, a proof
of principle of an approach, and that is certainly
devel oping the state of the art for that application.

That would not be -- | don't think we'd
give that -- well, clearly, we're not going to give
that alowpriority reviewfor the applicationthat we
have, because it's part of the Reg. CGuide 1.200
pilots. W understand that this appears to be a
di si ncentive for sone.

MEMBER APCSTOLAKIS: It is.

MR PARRY: Well, not a disincentive.

VMEMBER APOSTOLAKI S: To what degree, |
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don't know. But there is a disincentive.

MR. PARRY: And that's why we have this as
a policy issue.

MR TSCHI LTZ: W're trying -- this is
M ke Tschiltz. W're trying to address that | think
by saying that we would allow pilots before the
standards are in place for certain applications.

But the problemwe have is that if people
proceed with usi ng PRAs where there's no standards in
exi stence, we're pronoting ad hoc reviews, we're
pronmoting resource-intensive reviews, and we're
pronoting non-standardi zation within the industry,
whereas we're trying to harnonize things, so we're
nore consi stent, and |icensees are nore consi stent in
t heir approaches to the devel opment of standards.

MEMBER APOSTOLAKI S: And | agree wth
t hat . But, for exanple, one solution mght be to
break up this Box 1-5 into two boxes or three, and say
that there may be other reasons that the staff may
decide to give it a normal review.

MR, TSCHI LTZ: Yes. And | think --

MEMBER APOSTOLAKIS: |If it's of something
very innovative -- | nean, the thing about the
standards is you don't just declare, "I want a

standard on XYZ by next Decenber,” w thout having the
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techni cal foundation to developit, right? Sothisis
where the technical foundation is devel oped, and you
may choose certain things to say, "Boy, thisisreally
new. W is going to reviewit?"

MR. PARRY: | don't think that's what M ke
was saying, that that's what we will --

MR. TSCHILTZ: We've discussed that, and
we thought rather than putting it in the flowchart,
whi ch woul d naybe tend to get too conplicated, you
were going to address that in the text of the plan
itself.

MEMBER APOSTOLAKI S: Wl |, it's attracting

so nuch di scussion, maybe it bel ongs --

MR. PARRY: Well, | think that -- well, if
we nmake the vi ewgraph any nore busy, though, | think
we'll -- we'll make things even nore conplicated. |
think thisisreally just a-- ultinmately, we'll have

to read the --

MEMBER APCSTOLAKI S:  Put one or two words
there to direct people sonewhere else to --

MR. PARRY: Ckay. Al right.

MEMBER APOSTOLAKI S:  Because right nowit
doesn't say that.

MR PARRY: That's fine. W'Ill do that.

And what box -- let ne go back up to Box
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1.1, then. |If the applicable portions of the PRA do
not conformto existing standards, which neans, for
exanple, if a licensee comes in with an application
that he has not done a -- he has not used Reg.
Gui de 1. 200 to denonstrate quality of his PRA then he
woul d basically get alowpriority reviewultimtely.

And this is a picture of when -- you had
asked, Ceorge, | think through Mke, that we talk a
little bit about the schedule. This is not going to
take place imediately the guidance docunents are
established. GCkay? There's a phase-in period for
this.

For exanple, we've built incurrentlyinto
the schedule a year after the guidance has been
devel oped to allow |licensees to neet that gui dance.
Now, the year is perhaps negotiable. | don't know.
We haven't decided that that's definitely the date,
but there has to be like a grace period to allow
everybody to catch up to the gui dance.

So noving on fromthis one, we have the
second --

VI CE CHAI RVAN WALLI S: How do you deal
with these statenents about ri sk-significant
contributors are neeting current guidance? |f you

haven't put themin, howdo you knowif they are ri sk-
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significant or not?

MR. PARRY: | think it's a -- well, |
t hi nk you can make a -- you can nmake a judgnment as to
whet her the change you are trying to make with the
application is goingto affect therisk fromfires or
sei smc.

MEMBER ROSEN.  You say -- "could" is the
word you used.

MR, PARRY: | said "could," yes.

MEMBER ROSEN.  You say "could affect.”

MR. PARRY: But | think --

MEMBER ROSEN: And | think that's flexible
enough.

MR. PARRY: Yes. And | think we have to
-- | think the general guidance will have to come out
and nake those statenents. It will say, "To do this
application, you need a fire PRA, you need a seisnmc
PRA." That doesn't prevent alicensee from-- for his
plant to cone in and say, "Well, because I'"'min this
seismc region, | don't have to do a seisnmc PRA
because ny plant is not vulnerable at all.”

VI CE CHAI RVAN WALLI S: So these are
pl ausi ble qualitative argunents that we got into
bef ore.

MR.  PARRY: Well, they may be -- yes.
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Wel |, they may be nore t han pl ausi bl e and qualitative,
but --

MEMBER POVNERS: What |'mstruggling with
alittlebit hereis | sit here and say I'minterested
in sonme conmponent, and | have done a prior PRA. And
so | conme along and | nmake a plausibility argunent
t hat says, "Cee, the thing | worry about nost in the
case of fire is spurious operation of this --
operation badly."

If I can cone up with sonme scenario wth
this component |'minterested in spuriously operating
in some -- in an unusual fashion causes a problem do

| always end up in low priority review, then?

MR. PARRY: No. Well, it depends where we
are with the standards. | nmean, the lowpriority is
-- first of all, the guidance for the application has

to specify which -- what the scope of the PRAis you
need.

kay. If you-- currently, if it'safire
PRA you need, we don't have fire standards. That
doesn't relegate youto lowpriority review. |f after
the fire PRA standards are in place you still cone in
wi thout a fire PRA, that woul d.

MEMBER POVERS: | guess what |'mworried

about is your significant contributors not being
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i ncl uded.

MR. PARRY: Right.

MEMBER POVERS: And - -

MR. PARRY: Vell, let me, before you
conpl et e your question -- inthis context, significant

contributor, what |'"mreally tal king about is the big
contributor, likethe type of initiating event and the
type of operating node.

The | evel of the -- the contributor at the
| evel of the specific basic event is a function of the
PRA, and that gets addressed when you do an
appl i cati on. You have to go through and find out
whi ch el ements of the PRA are rel evant to the answer.
So | think you are tal king at a somewhat deeper |evel
than | was tal king about here.

MEMBER POVERS: Ckay.

MR. PARRY: And that won't be forgotten,
but it will be addressed in the application-specific
gui dance.

MEMBER APOSTCLAKI S: You have five
m nut es.

MR. PARRY: Ckay. Well --

MEMBER APOSTOLAKI S:  Tony, how nuch tine
do you need?

MR, PIETRANGELG | want ny tinme allotted
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on the schedul e.
MEMBER APOSTOLAKI'S:  You will have it.
MR. PARRY: |'mgoing to skip over this,
because this is when the Phase 3 --

MEMBER APCSTOLAKI S:  Yes.

MR. PARRY: -- thisis sort of futuristic.
The only -- okay. The policy issues that we've
identified -- and I will focus | think primarily on
the statenment of the issue. W're still -- we had a

nmeeting with our risk-informed |icensing panel the
ot her day, and they gave us sone advice on how to
per haps restate sone of the pros and cons in here.
But 1'Il at | east give you our rationale for why we're
maki ng t he deci si on.

So the first issue was the one we
di scussed about inrelationto that box. It's the use
of the PRA scope greater than that for whi ch standards
exist, sinply to increase the scope of relaxation
requi renents.

And we asked: should this submttal be
given low priority? And our recomrendation is yes,
primarily on the basis that this is a very resource-
i ntensive thing, and we really would -- and t he reason
it's resource-intensive is that we woul dn't have the

standards to judge it.
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The second policy issue is once a -- and
thisisrelated to the words that were inthe SRM |If
the |licensee submts an application for which all of
t he appl i cabl e gui dance docunents are i n pl ace, which
is Phase 2, but they don't conformto that guidance,
should we give that application low priority? O
should it be rejected outright?

Qur argument i s that we shoul d err towards
the low priority, primarily because rejection would
send a nessage that we haven't been doing the job
properly up to date.

The issue 3 is when all of the guidance
for all current and anticipated applications is in
pl ace -- Phase 3 -- should every |icensee be required
to conform to that guidance before submtting any
ri sk-infornmed submttal s?

Ckay. Qur recommendation here is no,
because if the licensee is really only interested in
one application, to devel op a PRAthat woul d cover al
of themwould be really, in a sense, an unnecessary
bur den.

The argunents against our proposed
reconmendation, really, is that without this there
really is no forcing function to go to Phase 3.

MEMBER APOSTOLAKI S: You ar e goi ng back to
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Phase 1.

MR. PARRY: Well, no, there's another one.
When all the guidance for Phase 3 is in place, if you
foll owed our recomendati on, then they would still be
able to come inwth Phase 2 applications. GCkay? For
speci fic application types.

And this policy issue says, okay, if they
don't follow all the guidance for Phase 2 at this
poi nt, which means they're really coming in with a
Phase 1, should we reject it outright? And our
recomrendation here is yes, because this would
reinforce the Comm ssion's view that we need to
devel op nore conpl ete PRAs.

There is maybe a -- this is al so perhaps
a little contradictory to what we said in policy
issue 2. But we feel that when -- and this is why |
think it has to be a policy decision, because the
Conmi ssion has to weigh in on this -- because reg.
gui des typically tell you one way of doi ng things and
not -- and we were all ow ng these applications in the
past .

So t he next policy issue, and the | ast one
we'veidentified, is effective -- and that was brought
up by M. Rosen last tine. Actually, | think that he

suggested this. If the SDOs decline to produce a
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standard considered necessary for an application,
should the NRC develop its own guidance? And our
reconmendati on here is yes.

And don't worry about the pros and cons.
As | say, we're still working on those.

Ckay. The activities that we need to do
to inplenment this phased approach, we need to -- |
haven't described the tasks here. And, in fact,
they' ve changed a little bit fromthe version of the
pl an you have.

W need to continue supporting the
devel opnent and t he endorsement of PRA standards. W
need to update regul atory guides, and that includes
Regul atory Gui de 1.200. W probably need to devel op
regul atory guides for new applications. These are
anyway -- in any case being done.

We need t o devel op net hods and supporti ng
docunents for the technical issues. As you nentioned
earlier, George, there are three of the technical
i ssues that were identified inthe SRMthat we need to
addr ess. And we also need to develop staff
i npl ement ati on gui del i nes, which include things |ike
the standard review plan and office instructions.
That's -- the office instructions is where we'll find

t he di scussion of the priorities of review
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And the industry also has to do sone
t hi ngs. Ckay?

MEMBER APCSTOLAKI S: Let's look at the
schedul e itself.

MR.  PARRY: Ckay. We have | think a
vi ewgr aph that tal ks about the schedule. Again, this
is not final. The reason | bring it up here is to
show you that if you | ook at, for exanple -- | ook at
the second group of two -- PRA quality, Reg. Cuide
1.200 pilots. W are planning to finish those by
Decenber 30th, and then nodify the reg. guide.

The i npl enent ati on, whi chis when we woul d
expect this guide to be used for all applications in
the future that use internal events PRA, would be --
currently it's Septenmber 30, 2005. And these are
tentative dates, but you wll see that -- all
t hr oughout here that the i npl enentation follows ayear
after the conpl etion of the docunents. Andthisisto
build in that grace period.

MEMBER APOSTOLAKI S: Now, thereis nothing
on Level 2 on --

MR. PARRY: No. Because currently none of
our applications really requires a Level 2 and a
Level 3 PRA.

MEMBER APOSTCOLAKI S: Doesn't the guide
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tal k about LERF -- | nean, 1.174?

MR. PARRY: It only tal ks about LERF. And
the --

MEMBER APOSTOLAKI S:  And we have gui dance
wi th LERF?

MR. PARRY: Yes. The ASME standard
addresses LERF.

MEMBER APOSTOLAKI S: Wi ch one?

MR. PARRY: The current one.

MEMBER APOSTOLAKI S:  The existing one.

MR. PARRY: The existing one covers LERF,
yes.

MEMBER APOSTOLAKI'S:  No, you're right.

CHAI RVAN BONACA: | had a question on the
deci si onmaki ng process that we di scussed before -- at
t he begi nning. You know, the presunption is that the
delta CDF is independent of the baseline nodel. |
mean, if you do have -- and | agree with that for the
f oreseeabl e changes.

| "' m concerned about a major change like

50.46 with tentacl es all over the pl ace where you have

-- you may have mssed certain pieces -- power
shut down, ot her pieces there which are still affected
by that. And, therefore, you' re assuning sone

boundi ng exanpl es based on simlar plants, and so on
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and so forth.

My concernis that plant specificityis so
critical in some of these evaluations -- | nean, in
t he nodel -- that, you know, the assunption of delta
CDF i ndependence nmay not be true. How do you get
confortable about reviewing it?

MR PARRY: | don't think we can answer
t hat question in this -- in this --

CHAI RVAN BONACA: | understand that. But
we wer e di scussi ng before the i ssue of, you know, Reg.
GQuide 1.174, and | understand that -- but that's an
assunption that i s al ways bei ng nade, and even i s made
in the SRM

MR. PARRY: | think that sort of deci sion,
t hough, will have to be made in any regul atory gui de
that's associ ated wi th 50. 46 and t he i npl enent ati on of
it. That will have to address what those issues are,
and it will define --

CHAI RVAN BONACA:  Ckay.

MR, PARRY: -- what's needed for the
appl i cati on. And that wll decide whether it's
Phase 1, 2, or 3. Well, it won't be 3, that's for
sure, and it may not be 2 --

CHAI RVAN BONACA:  Yes.

MR PARRY: -- for a while.
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CHAI RMVAN BONACA: Because, | nean, there

is a widespread belief that that's always true. But

inpractical terms, when you do t he nodel i ng, and t hen

you do certain assunptions, and then you call, you
know, a conparabl e plant and you say, well, you know,
thisis -- well, you know, you di scover you have a | ot

of differences in fact that you don't understand unti |
you do the PRA

MR PARRY: Yes, | think you're right.
But inaway this -- this draft planis irrelevant if
we don't have applications that are noving forward
that require these different scopes | think.

MEMBER APOSTOLAKI S: The itemthere cal | ed
alternate methods and treatnent of uncertainties
that's the nodel uncertainty issue?

MR PARRY: Yes.

MEMBER APOSTOLAKI S: And the hunman

performance is sonewhere el se?

MR, PARRY: Yes. lt's -- well, it's
probably not on this. It's not on here, | don't
bel i eve.

MEMBER APOSTOLAKIS: But inthe -- | don't

know t o what extent you have changed the plan itself.
But t he di scussi on of human performance t here was not

very convincing, and it was --
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MR. PARRY: W have --

MEMBER APOSTOLAKI S: -- conpletely
separated from the issue of nodel uncertainty. I
nmean, that issue in human performance is nodel
uncertainty.

MR. PARRY: Right.

MEMBER APOSTCOLAKI S: So it should be
handl ed in sone way. Devel opi ng gui dance regarding
accepted practices, or whatever way they put it,
doesn't hel p.

MR. PARRY: Well, it helps |I think that
our reviewis to understand what's needed to neet the
standard. But | agree with you. Those --

MEMBER APOSTOLAKI S: |t doesn't appear --
you have it somewhere el se, but not here.

MR PARRY: Right. No.

MEMBER APCSTOLAKIS: Here the issueis if
there are different views out there, different nodels,
what should | do?

MR. PARRY: What shoul d you do, yes. Yes.
And, actually, to sonme extent that's already covered
in some of the current reg. guides. To sone extent.

Ckay. But, yes, we need to -- we haven't
really focused on that. W' ve been focusing nore on

the i npl enentation, but we will revise that. W know
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t hat we have to do that.

MEMBER APOSTOLAKIS:  Well, do you agree
that the technical issues areinportant to all phases?

MR. PARRY: They're all inportant, yes.
And | think what you -- but what it -- but, again, I
t hi nk what that cones down to is that -- is that when
you define your deci si onmaki ng process, it has to be
robust enough to recogni ze that these i ssues have not
yet been resol ved.

And, therefore, | think it has to be done
in tandemw th the decisionmaki ng process. It's not
really -- thisplanreally is only to hel p devel op the
base PRAs. The nodel uncertainties will still be
t here.

MEMBER APOSTOLAKI S:  Yes.

MR. PARRY: But they have to be addressed
| think through the vehicle of the decisionmaking
process, not through this guide, or through this plan
| should say. And so --

MEMBER  APOSTOLAKI S: So the only
benefit -- the only benefit, then, that a |icensee
woul d have fromthe -- this whol e process is the | evel
of priority that they would get when they submt an
application, in reviewing it.

MR. PARRY: But there may be other --
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MEMBER APOSTOLAKI S:  Wat el se?

MR. PARRY: There nay be ot her benefits,
t hough.

MEMBER APOSTOLAKI S:  Li ke?

MR. PARRY: Well, like, for exanple, if
you have a Phase 3 PRA, then its use in resolving
anot her phase -- Phase 3 SDP issues would be -- |
think it would be of great benefit.

| also think that the devel opnent of the
PRAs does all ow the scope of things |like 50.69 to be
expanded.

MEMBER APOSTOLAKI S: But we could bringit
up -- maybe it's nost the obvious exanple, but --

MR. PARRY: It is an obvious exanpl e.

MEMBER APOSTOLAKI S: Anyway, you've
handl ed your tinme very well.

MR. PARRY: Thank you.

MEMBER APOSTOLAKI S: Are there any
comments or questions fromthe commttee?

Wel |, thank you very much

MR. PARRY: Thank you.

MEMBER APOSTOLAKI S: It was very
enl i ght eni ng.

So one last question. The plan that |

have is not the plan that you have? Mne is dated?
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VR. PARRY: Yes. | nmean, it's in the

process of fl ux.

MEMBER APOSTOLAKI S:  So your view about
the commttee witing a letter is what?

MR PARRY: Well, | think the --

MEMBER APOSTOLAKI'S:  Not what the letter
shoul d say.

MR, PARRY: No.

MEMBER APOSTOLAKI S:  Shoul d the committee
wite a letter now or wait until June or sonething,
you know, when we review the final thing?

MR. PARRY: | think --

MEMBER APOSTOLAKIS:  If we reviewit.

MR. PARRY: Yes. | think that probably ny
guess is that what you're nore interested in is the
overal | phil osophy rather than the detail ed tasks --
task descriptions. And the -- | would suspect also
the policy issues, doing a weigh-in on those.

| don't think those are going to change
dramatical ly. | don't anticipate they will change
dramatically. So if you feel you have enough to go on
on those issues, then | think you could wite the
| etter now.

MEMBER APOSTOLAKI S:  Ckay.

MR. PARRY: But if you wanted to see the
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detail ed task plans, which |'mnot sure you -- | nean,
well, | think we've identified the i ssues that we're
goi ng to address.

MEMBER APOSTOLAKIS:  Very good. Thank
you. That was very --

MR. PARRY: Thank you.

MEMBER APOSTOLAKI S: -- useful.

Okay. M. Pietrangel o.

MR. Pl ETRANGELO  Good norning. What |
want to start with is where we were with the SRM
March 31st of | ast year versus where we are now after
t he Decenber 18th SRM

Fromour perspective, what the Commr ssi on
paid for and SRM put out in Decenmber was a vast
i nprovenent over the gui dance and direction that was
provi ded | ast March. And | think Gareth touched on
this alittle bit, but | wanted to underscore it.

The position put forward in that SRM --
t he previous SRM was what we referred to as the all
singing and dancing PRA to do any further
applications, which was really a significant change
fromthe way we were proceedi ng and the direction we
were heading. It was a -- not only a step change, |
call it a cliff change in approach. GCkay?

Theref ore, we vi ewwhat t he Conm ssi on put
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out in Decenber, and the associated paper, as a
significant inprovenent for the follow ng reasons.
The directionis to continueto evol ve PRAtechnol ogy,
both the scope and technical adequacy and |evel of
detail, while at the sane tine all owi ng practical uses
of that technology in the regulatory process and to
get nore efficient as we go. | think we shouldn't
forget that.

That's a key part of that SRM and | think
that's a lot of what's behind the staff's paper is to
try to gain efficiency as we go forward. W want
those efficiencies, too. Alicensee pays the NRC for
the review If the review takes longer, you're
al ready penalizing the NRC-- or the licensee, because
he's paying for it. So we want efficiency in the
regul atory process, both for the staff and for the
i censee. So | think that there's a good bal ance
t here.

So we wholeheartedly agree wth the
overal | thrust of the Commi ssion's directionto allow
progress as we nove forward with evolving the scope
and techni cal adequacy of PRAs.

You know, put all the rest of the
mechani stic waste and the phases and how to proceed,

that's the key part of this decision. And | think
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it's the right one from our perspective.

The ot her part | wanted to nention alsois
that we believe applications drive the evolution of
PRA. |If there's no good use for it, or cost benefit
for it, it's going to be highly unlikely that a
licensee is going to invest resources init.

A lot of what's in the paper we sent to
the staff |ast week tal ks about our current efforts,
what we're doing this year, and it wasn't nentioned
very much i n the previous tal k about the pilot plan we
have on Reg. CGuide 1.200 to use the ASME standard.
That's a significant effort.

That standard al one took over four years
to develop. The peer reviews for the Level 1 PRAs
that are now a requirement in the standard, the
industry started that before the standard was even
devel oped. That took five years, and that's on the
areas of PRA we know them npbst about.

The standard cane out | ast year. It took
anot her year to get a reg. guide that endorses it for
trial use. I1t'lIl take another year at |least for us to
pil ot that and specific applications. And | think per
the staff's schedule, it will take about nine nonths
to put out the revision of the reg. guide. So, and

that's the thing we know t he nbst about and have the
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nost experience wth,

When you get into these other areas with
you know, fire and sei sm ¢ and shutdown, there haven't
-- there hasn't been one peer review, | don't think,
in any of those areas yet. It took the industry five
years to do the Level 1 peer reviews. So | think the
paper -- this isn't the last tinme | think the
Commi ssion is going to weigh in on the direction for
t he evol uti on of PRA and scope of technol ogy.

This is going to take a long tinmne. I
t hi nk what you heard in the ASME/ ANS | etter was that
t he schedul e mi ght be anbitious. W didn't even talk
about schedule in our letter. GCkay? W just want to
make sure the arrow is pointing in the right
direction. However long it takes it takes, and things
al ways t ake | onger than we think they' re going to take
up front.

VICE CHAIRVAN WALLI S: Now, this
reluctance to proceed, is it due solely to economc
forces? O is it because you don't know how to do
better? It seens to ne you do know howto nmake better
PRAs, but you just don't think it's worth it.

VMR Pl ETRANGELO. No, that's not it at
all. In fact, you know, I'mgoing to disagree with

the staff onthe first policy issue. There are people
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t hat are nmaking investnments in scope enhancenments to
their PRA. Fire |l think is the best exanple.

And al so, |'mgoing to penalize sonebody
because there isn't a standard there? W disagree
with the staff on that, as did the subcommttee. W
think that sends the wong nessage.

So it's not a reluctance. It's a tool.

VI CE CHAI RMAN WALLI S: But it is an
econom c thing. You're reluctant to i nvest when you
don't see a payoff.

MR. Pl ETRANGELO. Wel |, anyone woul d have
t hat --

VI CE CHAl RMAN WALLI S: Right. That is the
reason -- that is what notivates your --

MEMBER APOSTOLAKI S: | believe, though,
Graham that comes back to a point | tried to make in
nmy introduction.

Maybe you missed it, Tony. You'll have
your tinme, Tony. Don't worry about that.

MR. Pl ETRANGELO.  Ckay.

MEMBER  APOSTOLAKI S: Nanel y, t he
i nt egrat ed deci si onmaki ng process. The way it's done
now, |'mnot sure it encourages better PRAs, because
you can get by with, you know, a PRA that's not as

good as sonebody el se's. And that is not addressed in
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all of this, which is part of the philosophical
approach that Gareth | think nentioned that a
commttee mght want to | ook at.

That was a tinmeout. We'll start again
with you.

MR. Pl ETRANGELO.  Ckay.

MEMBER APOSTOLAKIS: | don't want you to
be anxi ous, Tony.

MR. Pl ETRANGELO Okay. But |I'll di sagree
to some extent with the point you just made.

MEMBER APOSTOLAKI S:  kay.

MR. Pl ETRANGELQO It's not t he
deci si onmaki ng process that's not sending the right
nmessage to licensees. It's the applications. 50.69
is the best exanple. W nentioned that a ot in our
paper .

MEMBER APOSTOLAKI S: | agree.

MR. PI ETRANGELO Ckay. | can't -- as a
licensee, | can't opt to do 50.69, unless | have a PRA
that nmeets that ASME Level 1 standard. That's the
incentive to get themto go further, and | can't
expand the scope of that application to include nore
SSCs wi t hout expandi ng the scope of ny PRA

MEMBER APOSTOLAKI S: That's a very

clear --
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MR. Pl ETRANGELC I'd be penalized for

usi ng that now. | think that's, again, the wong
nessage.

MEMBER APOSTOLAKIS:  You're right. For
50.69, you are right.

MR. PI ETRANGELO. Later on, the staff in
the -- | think the Phase 3 part penalizes you for --
if you don't neet the standard and don't have a PRA

MEMBER APCSTOLAKI S:  Ri ght.

MR. Pl ETRANGELCO Ckay? So you're
penalized if you have it in Phase 1, and then you're
penalized again in Phase 3 if you don't have it.

kay? | just think that's wong.

Phase 1 is Phase 1. It is where we are
today. |If they have the resources, they reviewit.
| mean, we have a -- and |I'm going to ping M ke
Tschiltz a little bit on this. W' ve had an

application in on containnment ILRT on an industry
perspective togo froml0 to 20 years that isn't being
reviewed right now. It's been in there since
Decenber. It's a big industry activity.

The staff asked us to do it, but they
don't have enough resources to do it right now.
That's just a practical reality. 1'dlike to get them

to get some resources on that, but | would assune
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that's got alowpriority because nobody i s revi ew ng
it, and it's an industry initiative.

MEMBER POVNERS: Tony, | guess I'mjust a
little puzzled. |If a licensee comes in and he has
been aggressive in devel opi ng PRA, and he has things
for which -- in his PRA for which he -- there are no
standards to revi ew agai nst, doesn't that ipso facto
nmean that it's going to take nore review on the part
of the NRC and, consequently, he is going to be
penal i zed in dollar cost if nothing el se?

MR. Pl ETRANGELCO Yes. But evidently,
t hough, he woul dn't subm t that application unl ess he
t hought that the benefit on the other end of that
process was worth it.

Al right. So it's already tough to do
it, and I'mnot disagreeing with the staff that that
woul d be a nore resource-intensive review. It would.
But i f sonebody iswllingtopay for it, it shouldn't
automatically get alowpriority. It's just goingto
be the reality that it takes nore staff review, and
that's the boat we're in now. And | think assigning
priorities high and | ow based on that now --

MEMBER PONERS: So it's only --

MR. PI ETRANGELO. -- inadvertently sends

t he wong nessage | think.
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VMEMBER POWERS: So it's really the

| abeling that you're objecting to --

MR Pl ETRANGELO  Yes.

MEMBER POAERS: -- not the conscientious
attenpt to reflect reality.

MR. PI ETRANGELO. Yes, and inadvertently
conveyi ng the wong nessage.

MEMBER PONERS: | agree with you that the
-- it's an unfortunate choice of words. And | think
the staff does, too. | mean, they kind of apol ogi zed
when they presented it.

MR PIETRANGELO.  Let nme nove on here.
Overall, we think the staff inplenmentation planis a
reasonabl e response to what the Commi ssion direction
was. | nmean, we agree with probably 98 percent of
what's in there.

| " ve just shared with you t he one where we
do disagree on this kind of what we call penalizing
the |licensee for using a broader scope PRA than the
st andards avail abl e.

The other thing we nentioninthereisthe
termnology. If you're follow ngthis on a day-to-day
basis |i ke we do, you know, we understand t he nuances
init. But it's not immed ately apparent to people

outsi de the process. W thought we were on a path
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where we weren't tal king so much about PRA quality as
much as -- nore about PRAtechnical adequacy. | mean
that's the title of Reg. Guide 1.200 is the techni cal
adequacy of PRAs to support applications.

Scope neans, you know, Level 1, fire,
shut down, other external events, Level 2, Level 3.
That's what we nean by scope. W reserve the term
quality for a higher level, and that is the ultimte
decision out of that risk-informed decisionmaking
process. That, tone, is where we really want quality
to be achieved.

Al right. W want good, robust
deci sions. And you need t echni cal | y adequat e PRAs and
-- with an appropriate scope to support that deci sion.
So that's kind of our triangle -- quality, technical
adequacy, and scope.

Wien you say PRA quality, and you use,
| et's say, a bounding nethod -- all right, it would --
things start getting m xed up while you're not using
a quality PRA, and it just gets nore confusing to
comuni cate to people. So we think we ought to stick
with a set and be consistent, and we've already got
reg. guides out there that say that, so --

MEMBER APOSTOLAKI S: So what you' re sayi ng

is that the PRA itself may not be of the highest
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quality, but the decision, though --

MR. Pl ETRANGELO The deci sion has to be
quality.

MEMBER APOSTOLAKIS: -- was -- yes.

MR Pl ETRANGELQO The PRA has to be
t echni cal | y adequate.

MEMBER APOSTOLAKI S: That's aninteresting
distinction. Interesting distinction.

MR. Pl ETRANGELO Ckay. You were talking
about the different phases. | think we'rein alot of
-- in sone respects, we're in Phase 1.5. Ckay? W
have been using the peer review results. It's
somewhat anal ogous to -- you'll use the results of
your assessnent agai nst the ASME standard. So it's
not totally Phase 1, and it's not totally Phase 2.
But we're about Phase 1-1/2. That's okay.

The ot her thing -- you know, standards are
supposed to capture good practices. And this goes
back to thi s ot her i ssue about penali zi ng sonebody f or
having -- you know, how do you get the good practices
if you' re not incentivizing people to use the nethods
and inprove thenf Ckay. Again, | think it's
unf ort unat e.

The technical issue on uncertainty -- as

an industry, we're trying to gather our forces into a
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singleentity to devel op sonme gui dance on treat nent of
uncertainty. W' ve had sone initial discussions with
Mary and the staff on this, and | hope we'll get to a
point later this year where we can share what that
work is about, both with the staff and with the ACRS,
because | know it's an inportant --

MEMBER APOSTOLAKI S: | understand EPRI is
doi ng sonething for the industry, too.

MR. Pl ETRANGELO Yes. But we're trying
to make sure what we do -- EPRI and t he owners groups
-- that we --

MEMBER APOSTOLAKI S:  kay.

MR. Pl ETRANGELO. There's probably about
four different efforts. W want one --

MEMBER APOSTOLAKI S:  Ckay.

MR, PI ETRANGELO. -- that's supported by
ever ybody.

Okay. | wanted to quickly go through the
policy issues. I think we tal ked about one. The

staff's recommendationis, yes, we don't agree. Ckay.
On the second one --
MEMBER APOSTOLAKI S: You don't agree.
Ckay.
MR Pl ETRANGELO Yes, that's the

penal i zing thing we've tal ked about.
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MEMBER APCSTOLAKI S:  Yes.

MR. PI ETRANGELO. And t he second one -- if
alicensee submts an application for which all of the
appl i cabl e documents are in place, but does not
conform to the guidance, should the application be
given low priority?

We agree with the staff's reconmendati on,
and it says it in our paper. |If there is a standard
out there, and you're using a PRA for that el enent,
and you don't conformto it, then you ought to get a
low priority. W don't disagree with that at all.

Okay. Policy issue 3 -- when all gui dance
for all current and anticipated applications is in
pl ace, shoul d every | icensee be requiredto conformto
t hat gui dance before submtting any risk-infornmed
submittal s?

The recommendation is no. This is -- |
think it was explained before, for the |licensee who
doesn't want to do that whole suite of things, we
shoul dn't penalizethat. So we agree with the staff's
recommendati on there.

Nunber 4 -- we disagree. This is on the
-- if an application does not conformto the Phase 2
gui dance, you reject it outright. And the staff |

t hi nk appropriately captured our concern in the con
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here, and that there wll still be -- and the
Conmi ssi on paper acknow edges this -- if you have a
boundi ng anal ysis that was good enough before, al
right, whether it restricts the scope of the decision
or the application, appropriately restricts the
application, it's not a resource issue anynore,
because it's a bounding analysis. So that's not it.

This is just the -- we want you to have a
greater scope PRA, and if you don't have it, you know,
you can't cone in. | think that's the wong nessage
to send. Not every -- it's going to be a cost-benefit
deci sion. |If you want to have everybody have t he full
suite, require it. GCkay? |If you can't -- | don't
think the agency can even just reject things if
there's an appropriate bounding analysis in there
that's appropriate for the deci sion.

On nunber 5, | think this issue is noot.
The NRC is paying the standards devel opnent
organi zations to devel op standards. Ckay? | nean,
they're falling all over thenselves trying to -- to
hurry up and get these things done. So | don't even
think this is an issue, and -- but | agree with the
recormendation. If the staff thinks a standard is
necessary and the SDOs don't want to do it, then go

ahead, devel op your own gui dance.

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

83
VEMBER ROSEN: Isn't that a little bit

sinmple, Tony? | mean, sure the NRC is paying the
st andar ds or gani zati on, and t he st andar ds
organi zations wuse participation across the whole
i ndustry.

MR. Pl ETRANGELO. That's true.

MEMBER ROSEN: And it is sonetimes
difficult to get the right people involved --

MR. PIETRANGELO. It is.

MEMBER ROSEN: -- and that -- and that
takes a long time and may -- may or nmay not be

avai | abl e. So I think it's not entirely noot. I

think there is a situation where we have -- | think
we've used the word "hostage.” |I'mnot sure that's
exactly the right word, but I -- but it -- you know,

we are going to have cases where we're not going to
have the availability of consensus standards for one
or nore reasons.

And t he question, really, thenconmesif we
need a standard, well, yes, the NRC shoul d develop its
own guidance, and the industry and the standards
organi zations should just read it and weep, because
they had their chance. The preference is for the
standards organi zations todothejob. If it's not --

isn't done and the agency feels it needs it and goes
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ahead, fine, that's the way it is, and that fully
conmports to the OVB Circul ar.

The OMB Circul ar just says use it if it's
avail able. It doesn't say, you know, hold up wi th any
regul atory action if -- until it's available.

MR, Pl ETRANGELC Right. And the other
point -- you nentioned about they're not -- there's
not hi ng on the schedule for Level 2, Level 3, and so
forth. And the proper -- | think the right response
was given, "Well, there's no applications that use
t hose el enents now. "

Wl |, the same can be said for shutdown.
There's not one application, | don't think, that
requires a shutdown PRA

We think the order of the devel opnent of
t hese standards is wong. W think the fire one
shoul d be noved up. That's the one | think that has
nore -- we need to risk-informthe priorities of the
st andar ds devel opnent .

MEMBER ROSEN: That is a good point.

MR. PI ETRANGELO. Fire is the one we t hi nk
we're going to need sooner than the other ones.

MEMBER ROSEN:  Yes. | agree with you on
that, but | think that to -- the need for the |ow

power and shutdown standard is incorrect, because it
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isinportant -- and it comes up frequently in the I DPs
and el sewhere -- to do cycle risk optim zation, where
you're making a decision about when you should do
onl i ne mai nt enance.

The questionis often, well, it'sgoingto
-- we're going to take sone ri sk, even i n shutdown, by
having this systemout. WIIl we take nore or less if
we do it online? Well, you really don't know |
nmean, you have sonme boundi ng anal ysis, and you have
sone qualitative argunments. But youreally don't know
unl ess you have a shut down PRA.

MEMBER APOSTOLAKI S:  Donni e?

MR. HARRI SON: Tony is going to have to
hold on to that thought, right? This is Donnie
Harrison fromthe staff. | just wanted to back up to
i ssue 4 real quick.

| think we probably need to clarify what

our positionis onissue 4. It wasn't to penalize a
licensee that's using a bounding analysis. It's
really to get out of the -- where we get qualitative

arguments, or you don't do any anal ysi s but you put on
conmpensatory neasures to try to control -- do fire
wat ches.

And that's really the intent of stopping

you from doing that. If you can do a bounding
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analysis to screen out a hazard, that would be
acceptable and --

MEMBER APOSTOLAKI S: Yes. Because that
can be as rigorous as anyt hing.

MR. HARRI SON: Right. So I think we need
to clarify issue 4.

MR. Pl ETRANGELO. And then we agree.

MR. HARRISON: Yes. So |l think that's --

MEMBER APOSTOLAKI S: But if it's a
statement that -- to make it clear.

MR. SNODDERLY: Chairnman Bonaca, | al so
wanted to make the conmittee and Tony aware of one
other thing. Tony nentioned the inportance of the
Reg. Guide 1.200 pilot reviews. Next nonth in May at
the full commttee neeting Donnie Harrisonis goingto
do an information briefing to the commttee on the
status of the pilot application, so we invite NEI to
be aware of that.

MR. Pl ETRANGELO Good. GCkay. That's a
very inportant effort. | want to | eave you with one
| ast thing.

MEMBER APOSTOLAKI S:  Sure.

MR Pl ETRANGELO W are currently
considering an effort to develop guidance on an

enhanced deci si onmaki ng process. Recal | anci ent
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history -- there was the EPRI PSA applications gui de,
and then t he devel opnent of Reg. Guide 1.174 that this
conmttee had a lot to do with. Ckay?

It's been out there for several years. It
has served us well. We're kind of entering this next
phase now where we're going to have, you know,
guantitative results, sone qualitative things, sone
boundi ng anal ysis, some uncertainties, this and that.

And there's a thought on our side to
saying mybe we need to have an enhanced
deci si onmaki ng franmework to consi der these different
t hi ngs. | think Dr. Kress raised the point about
addi ng in, you know, the contributions fromthe ot her
el enents of scope. And, you know, obviously there's
different | evels of uncertainties with sonme of those
other things, but is it appropriate toaddit in? O
if it is appropriate, howdo you do it? That kind of
t hi ng.

So we're seriously considering an effort
on kind of an enhanced decisionnmaking franmework,
probably akin to what we did on the applications
gui de, but nore perhaps for the staff to endorse in a
subsequent reviewrelative to 1.174, or just as input
to arevisionto 1.174. That's still the notherhood

docunment in Reg. CGuide 1.200.
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MEMBER ROSEN: \Who has used that?

MR. Pl ETRANGELO We developed it for
ourselves | think first of all. | nean, the
appl i cati ons gui de was for ourselves. | nean, there's
a lot of risk-informed deci si onmaki ng that doesn't --
is not submtted to the NRC. Ckay?

So | think we have to be certai n about how
we' re doing that and doing it appropriately. And if
it works in the regul atory process, then that's even
better.

MEMBER KRESS: Woul d that include a nore
substantive quantifiable definition of defense-in-
depth, do you think?

MR. Pl ETRANGELO  Per haps.

(Laughter.)

MEMBER KRESS: And safety margins.

MR. PI ETRANGELO. | think we're kind of in
t he enbryoni c stage, but | think given that that's one
of the elenents in the decisionnmaking franework and
1.174, 1 think yes.

MEMBER KRESS: Yes. Well, it would be
quite interesting to see --

MEMBER APCSTOLAKI S: el |, t he
quantitative nmeasure of defense-in-depth in fact is

known as PRA | think
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MEMBER KRESS:. Yes, but it's -- you can

mess around with --

MEMBER POVERS: Only to a msguided
rationalist.

(Laughter.)

MEMBER APOSTCLAKI S: M. Pietrangel o, do
you have anything else that is nmuch nore --

MR. PI ETRANGELO No. Thank you for the

MEMBER APOSTOLAKI S: Okay. Thank you very
much.

| hear no other comments. Back to you,
M. Chairman.

CHAI RVAN BONACA:  Ckay.

MEMBER APOSTOLAKI S:  Because | didn't ask
for any, right?

CHAI RVAN BONACA: Let's take a break and
get back at 10: 30.

(Whereupon, the proceedings in the

foregoing matter went off the record at

10: 11 a. m and went back on the record at

10: 27 a. m)

CHAI RVAN BONACA: Ckay. Let's get back
into session.

The next item on the agenda is SECY-04-

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

90

0037, issues related to proposed rul emaking to risk-
informrequirements related to | arge break LOCA break
size and pl ans for rul emaki ng on LOCA wi t h coi nci dent
| oss of off-site power.

And Dr. Shack is going to | ead us through.

MEMBER  SHACK: kay. W had a
subconm ttee neeting on this in which we discussed
essentially the status of the rulemaking in ternms of
some policy and technical issues that the staff had
identified, and the status of the expert elicitation
to define the frequency of |arge break LOCAs.

And we'll be reviewing those two itens
here today, and Eileen and denn are going to start
of f by goi ng over the policy and techni cal issues that
the staff has identified. And then we'll followwth
a di scussion of the frequency of the | arge break LOCA.

M5. McKENNA:  Good norning. My name is
Eil een McKenna. |'mcurrently a Section Chief in the
Pol i cy and Rul emaki ng Programin NRR, but | had been
the Lead Project Manager on this effort during the
devel opnent of the paper that we had sent up to the
Conmi ssi on.

Wthnmeis @ennKelly, Senior Reliability
Ri sk Analyst in the Probabilistic Safety Assessnent

Branch in NRR I n the roomwe have ot her nenbers of
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our wor ki ng group who, you know, nay be cal |l ed upon if
necessary for various topics.

W want to try to get to the technical
i ssues for discussion as quickly as possible, so |I'm
goi ng to ki nd of cover this one part fairly quickly --
typi cal agenda, the purpose, background, into the
di scussion of the issues, and then a w ap-up.

Qur purpose at this point is -- was to
i nformthe commi ttee about what we' ve been doi ng si nce
we got the SRM and to certainly obtain any feedback
fromthe committee that they would |i ke us to consi der
as we nove forward in resolution of the technica
i ssues and devel opnent of the rul enmaking.

Briefly, in background, option 3, there
had been previ ous di scussions with the commttee about
ri sk-informng technical requirenents in Part 50, and
50.46 was one of the candidate rules that was
suggested as opportunity to consider the risk
i nportance of various break sizes and howthat rel ates
to the requirenents and nmake appropriate changes.

There was papers that went up to the
Conmmi ssion in '01 and '02, and that resulted in an
SRM on March 31, 2003, that, anong other things,
tasked the staff to conduct two rul emaki ngs -- one to

prepare a proposed rule that allows for a risk-
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informed alternativetothe present maxi mrumLOCA br eak
size, and, second, to prepare a proposed rule that
would risk-inform the functional reliability
requirenents and thus relax the current requirenent
that for -- assuming large break LOCA with a
coincident |oss off off-site power.

The SRM had a nunber of specific
statements about what they wanted the rul emaking to
consider, and | just want to cover a few of those
because they led to, in sonme respects, sone of the
i ssues that we're dealing wth.

As | nentioned, the first one was to
develop the risk-infornmed alternative maxi num LOCA
break size. The Comm ssi on suggested a change to the
definition of LOCA to exclude some |owrisk
contri bution. But, you know, they kind of left it
open as to exactly how that m ght be acconpli shed.

It didstate that the staff nust establish
the risk cutoff for defining the new maxi mum LOCA
break size. And, again, they gave sone exanpl es of
how t hat m ght be undertaken.

There was a statenent in there that the
Conmmi ssi on would not support changes to functional
requi renents unl ess they were fully risk-informed, and

t he Comm ssion gave as an exanple that they did --
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t hat they di d not support changes t o ECCS cool ant fl ow
rates or contai nnent capabilities.

VI CE CHAl RMAN WALLI S: Unl ess they are
fully risk-informed.

MS. McKENNA: Wel |, the first sentence was
-- the functional requirements, unless fully risk-
informed. This was a separate sentence.

VI CE CHAI RVAN WALLIS: Yes. So it wasn't
clear to me whether it was dependent on the -- this
being risk-informed or not. This is part of our
di scussion in the subcommittee.

M5. McKENNA: Well, yes. Exactly, right.

VI CE CHAI RVAN WALLIS: It seens to be a
bit up in the air.

MEMBER APOSTOLAKI S: And fully risk-
i nf ormed means what ?

M5. McKENNA:  Well, this is one of the
t hings that we spent a lot of tine discussing in our
wor ki ng group as to -- we'll get intothat in | think
sone of the issues that we are presenting.

MEMBER APOSTOLAKI S:  Phase 3 or 4.

M5.  McKENNA: There were three other
statenents ||l just touch on fromthe SRM One about
-- it's kind of using best estimte ECCS eval uation

nodels. | won't spend a lot of time dwelling onit,
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just that that was part of it.

The next one | think leads directly to the
poi nt that was just made. The SRM had a st atenent
t hat once the standards are in place, the PRA shoul d
be Level 2 internal and external initiatingall nodes.
PRA subjected to peer review and submitted to and
endorsed by the NRC.

Now, obviously, this SRM predated the
Decenber SRM on the action plan, but this was, you
know, a statement in the SRMthat we were respondi ng
to. And, finally, there was a statenent that
operati onal changes should be reversible if |ocal
frequency estinmates, which are -- you know, as Rob
will probably tell you, you know, there is a tasking
to revisit the estinmates every 10 years. And if we
find that the frequency change i s unacceptabl e i n sone
sense that we mght need to reverse what was
i mpl enent ed under this undertaking.

VEMBER FORD: Coul d you say sonething
about the origin of the 10 years, and whether that's
i mrut abl e? Gven the fact that many of the
degradati on nodes t hat becomne unfortunately
unexpect ed.

M5. McKENNA: | think it came out of the

Conmmi ssion vote sheets in the SRM There was a
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separate provision for a five-year |look for new
failure nechani sms. And | think, as Rob had nenti oned
at the subcommittee, this doesn't mean that we're
going to be ignoring operating experience and
information as tine goes on. But it was nore that the
Conmmi ssion wanted this periodic, you know, nore in-
dept h perhaps consideration of the information and
reassessnent.

So that's howit kind of -- | don't know
if there's any nore nmagic to the 10, beyond just --

MEMBER FORD: So it's not inmutable.

M5.  McKENNA: | don't think -- 1 nean,
just other than, you know, as | said, the Conm ssion
proposed it. But, you know, if there was sone basis
for us to say, you know, we real ly think we need to do
it nmore often, or whatever, |'m sure, you know, the
Conmmi ssi on woul d not, you know, say no on that -- in
that sense if we had, you know, reason for that.

MEMBER KRESS: And PRAreferred to in your
second bull et --

M5. McKENNA:  Yes.

MEMBER KRESS: -- that's -- if you change
the rule, then the licensee cones in and wants to nmake
changes to his plat based onrisk information, that's

the PRA you' re tal ki ng about.

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

96
M5. M KENNA: That's correct. Because

this is meant to be a voluntary alternative that a
licensee could take and use, not that they'd be
required to do that. And this would be, again, part
of -- if you were meki ng these changes, then we need
to consider the inpact on risk. And the Comr ssion
was | ooking for this [evel of PRA

MEMBER KRESS: That | ooks |ike a Phase 3
PRA. Wat would you call it?

M5. McKENNA: "' m not an expert, but I
think -- @ enn, maybe -- would you call it a Phase 3?
O Mark?

MR. KELLY: No. It's actually a Phase 4,
because it has been reviewed by the NRC, and that
doesn't happen until Phase 4.

MEMBER APOSTOLAKI S:  But weren't we told
earlier that there has been no application of Level 2
PRAto this day? And the letter fromthe -- fromANS
and ASME says that there are no plans to issue a
Level 2 standard. So when you say once standards are
i n place, that means nowyou are tal ki ng about sever al
years in the future.

M5. McKENNA: Wl |, that was one of our
consi derations as we were working onthis effort. And

as | nentioned, | think the Decenber SRMKki nd of gave
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anot her opportunity to revisit this point as to
whether this level of PRA is necessary for the
appl i cations that m ght come out of this redefinition,
whi ch ki nd of | eads into the paper and what the scope
of the rul emaki ng m ght be.

MR. MARK RUBIN: Yes. This is Mark Rubin
fromthe staff. The original SRM said reviewed and
endorsed by the staff, and this is sonething, as
Eileen said, that's being sort of revisited by the
further work being done by the rulemaking. It wll
probably be subsunmed by the phase quality initiative
and be devel oped in nore detail by the rul emaki ng and
fl eshed out by the detail ed rul emaki ng.

M5. McKENNA: So, as | said, that was kind
of the backdrop of where we were in the basically
March/ April timefrane | ast year, and just -- |' mgoi ng
to go through a couple of bullets on what we -- you
know, we did. As | nmentioned, we had a worki ng group
t hat we brought together people from various groups
t hat woul d be i npact ed and woul d need to contri buteto
this effort.

And we went through the SRM and sone of
the things |i ke, what does fully risk-informed nmean to
us, and how would we carry that out, and we tried to

under stand, you know, that if we really did this in
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particul ar ways what woul d it nean and how woul d we do
it.

W got sonme initial stakeholder input
about, you know, what kind of applicants -- this was
supposed to be voluntary alternative -- you know,
candidate offered as a -- for potential burden
reduction as -- that's suitably risk-informed. And
so, you know, we get sone -- so | had sone di scussion
about what could be the scope and what should be
required for i npl ementati on, and sone i dea of possible
applications that industry m ght be interested in as
a result of the redefinition.

We started | ooki ng at, okay, how m ght we
wite arule? Howwould we do this? You know, shoul d
we redefine LOCA, and what's the inplicationif we did
that? O should we wite it in a different way that
was nore focused on, you know, an application that
you'd -- you know, you'd |list particular applications
or, you know, as a process |like, you know, instead of
saying here's the requirenments that no | onger apply,
and here's the new requirenents.

And we tried to | ook at various ways you
m ght go about that, so that we did do it in a risk-
informed way and nade sure that we had the right

requi renments, that the changes that m ght occur to the
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pl ant woul d be appropriately | ooked at, that PRA scope
woul d be suitable to what we're doing. And as we said
in the last bullet, the lifetine aspects, you know,
which gets you to the reversibility things of, you
know, over tinme are we -- you know, are the changes
going to continue to be acceptabl e?

As a result of those deliberations and
di scussions, we identified a nunber of issues that we
t hought needed devel opnent and resolution in order to
nove forward with the rul emaking. And we'll talk
about these a little bit nore shortly.

And we also did sone -- initiated sone
research activities to | ook at some inplications of
sone of these things -- that if you were to do, for
exanpl e, uprates, what m ght be the kind of change in
t he thermal hydraulic response. You know, how m ght
that affect risk on sone candi date sanple basis to,
you know, give us an i dea of what bal | park we m ght be
in on sone of these things?

W had a briefing for the Comr ssion
assi stants in January, and kind of as a result of sone
of that discussion and our efforts to try to present
these issues and how they were challenging us to
conpl ete the rul emaki ng, we ended up sending up the

SECY- 04- 0037 paper. And what we tried to dois frane
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t he issue.

The maj or issue we saw is that we needed
t o have a better understandi ng fromthe Comr ssi on of,
really, howfar they meant us to go. Wre they really
| ooking for a very specific set of a fewsnall things
that coul d be done that are support arising fromthe
| arge break LOCA redefinition?

O were they really | ooking for a broader,
it's redefined, and take it where it |eads you with
some suitable set of acceptance criteria that, you
know, are risk-informed, but these were very different
kinds of rulemakings and approaches. And the
complexity of solving the issues and the success of
t hose woul d certainly vary.

Sothat's the major i ssue we framed to the
Conmi ssi on as policy of how-- do we go in a specific,
narrow, or do we go nore broad, conprehensive? And we
al so had sone others in there, but this was the ngjor
t opi c.

And then, as I'Il turnit over to dennin
a nonment, there were also a nunber of technical --
technical /regul atory we called them-- issues that we
felt needed to be consi dered.

Let ne turn to d enn.

MR, KELLY: H . I'mdenn Kelly with PRA
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Branch in NRR This norning 1'd like to talk to you
about some of the technical and regul atory i ssues t hat
arose as we attenpted to neet the guidance that was
laid out in the SRM that the Conmi ssion gave us in
March of 2003.

We found that there were -- sone of these
technical issues were potentially very chall enging.
The first one that I'd like to talk about is
determ ning -- one of the things we felt we had to do
was to determ ne what are the appropriate criteria
t hat we needed to use to deci de what woul d be t he new
maxi mum desi gn basi s LOCA.

And then, once we decided what that
criteria was, how nuch confidence would we need to
have in that particular <criteria, or in the
information that was going to be used to determ ne
whether or not that criteria was net. And Rob
Tregoning is going to be talking later to you about
the elicitation -- expert elicitation that devel oped
frequencies for these small and | arge break sizes.

VI CE CHAI RMAN WALLI'S: | don't know how
you assess confidence when you ask experts.

MR KELLY: Well, | think that that's one
of the things that Rob is going to be tal king about,

and about the process that they use. And they have

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

attenpted to include the wuncertainty anong the
experts, as well as just the inherent uncertainty in
the results thensel ves. But they'll talk in nore
detail about that.

MEMBER KRESS: W I I you tal k about the --
what is the -- what you think is the appropriate
criteria?

MR KELLY: |'msorry?

MEMBER KRESS: Well, you know, you tal ked
about the issueis what is the appropriatecriteriato
use, redefining the LOCA. Are you going to tal k about
what you' ve decided at --

MR. KELLY: In our paper that we sent to
t he Conmi ssion on March 3rd, we identified a nunber of
techni cal issues. And one of the ones that we said
that we wanted to --

MEMBER KRESS: Well, you want feedback
fromthe Conmm ssion on that. That's what you --

MR. KELLY: W were not seeki ng Comni ssi on
f eedback on that. W were indicating to the
Conmmi ssion that this was a technical issue that we
were going to be working on.

MEMBER KRESS: | see.

M5. McKENNA:  The paper we did kind of

tal k -- suggest that we thought a frequency of break
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size was part of this criteria for selection, rather
than a risk nunber, for exanple. | think that -- but
it's not sonmething that we've picked a nunber and
we'regoingwithit, but it's kind of an approach t hat
we had suggested in the paper.

MR. MARK RUBIN: This is Mark Rubin again
fromthe staff. A frequency-based approach and an
appropriate confidence about that are two | think of
t he chal | enges that, you know, we are faced with, that
we have to develop. W are early in the process. W
are certainly seeking guidance and consult in doing
that, and | think Rob may have sone --

MR. TREGONI NG Yes, just aclarification.
This is Rob Tregoning fromthe staff. W |ooked at
uncertainties duetotw -- two areas. One, we | ooked
at the uncertainty withinthe responses for each panel
menber in the elicitation, but then -- so we captured
t hat . W also captured the variability anong the
panel nenbers, so we had two different neasures that

we used to capture each of those areas of uncertainty.

And we woul d propose that -- and one of
t he things we' ve tal ked about and we're still kicking
around on the staff level -- and it goes to the heart

of this issue -- howdo you use both of these neasures

of uncertainty in a rigorous way when you go set the
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regulatory -- when you revise the regulatory
f ramewor k.

So that's -- that's certainly a
substantial technical issue that we're, as Mark sai d,
still struggling wth.

MR. KELLY: And one of the aspects that |
think you'll find as |I think we go through these
techni cal issues is that potential resolution of one
issue many tinmes depends on how you're resolving
sonmet hing el se, because, for exanple, one of the
things that we'll tal k about |later here is about the
retention and mitigation capability.

Having -- if you had no retention and
mtigation capability, you m ght choose a different
criteria than if you had very high confidence in
having retained mtigation capability. So these are
all things that have to be consi dered when we cone up
with our final reconmendations.

MEMBER SHACK: Now, the elicitation scope,
too, is only the degradation of piping systens, which
is certainly not the only way that you can get LOCAs.
And it wasn't clear how you were going to address
essentially the other LOCA frequencies.

MR. KELLY: There are -- the elicitation

has attenpted t o addr ess ot her non- pi pi ng breaks, such
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as manway covers, things like that. It -- they have
not, at this point, conpleted work on things such as
the effect of seismc events on the piping, or water
hamrer, what -- and | don't believe that they're going
to be dealing with heavy |oad drops. But they have
covered things up through vessel rupture.

MR. TREGONING Yes. denn, let netryto
be clear. What we didintheelicitation-- and we're
having a lot of the discussion that my best be
post poned for when |'mup there. | don't want to take
t oo much of your time here this norning. But the SRM
was very clear in the direction that was really
specifically to look at that -- those portions of
LOCAs that were due to primarily normal operating
| oadi ng due to passive system degradati on.

As you've nentioned, you certainly get
LOCAs froma variety of additional sources. One of
t he t hi ngs that we' ve nentioned is an issue is when we
do this rule revision we have to consider all of the
sources of LOCA to nake sure that we're fully risk-
i nf ormed.

So in areas -- and, you know, so areas of
crane drops, areas of seismc, areas of -- we
consi dered water hammer, just not the rare water

hamer -- the water hanmer that woul d only occur -- we
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defi ned "normal | oads" as | oads t hat you' d expect over
a 60-year plant life. So if it's the rare -- you
know, the one in a 100-year water hamer, we didn't
explicitly consider that.

So all of these things need to be also
rolledinand considered as well. And we've | ooked at
one piece. W obviously still need to go back -- and
there's been a lot of work done over the years in
t hese other pieces, and our plan is to go back and
| ook at this work, dust it off, and see which of this

-- which of this -- given what we want to do with the

i nformation, does this work still hold? You know, is
it still valid, or do we need to update it in some
sense?

There's been a |l ot of work done on seismc
piping failure frequencies, and we don't want to
reinvent the wheel so to speak. W just want to take
what we've done, update it as we need to to try to
make sure it's consistent with the intent of, again --

MEMBER SHACK: Well, | was nore interested
in @enn's exanple for -- of the manway failures. |Is
that included, or isn't it included --

MR TREGONI NG  Yes.

MEMBER SHACK: -- in your scope?

MR. TREGONI NG Yes, that's included in
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t he scope.

MEMBER ROSEN: How about reactor cool ant
punp seal ?

MR.  TREGONI NG Not punp seals. W
defined -- we were very clear dealing with passive
systemnetal lic conponents. And we didn't deal with
t hi ngs |i ke stuck open val ves, punp seals. W defined
t hose as active system LOCAs.

Now, we are -- we do have a corollary
effort that's | ooking at updating those frequenci es.
Those frequenci es have been studi ed pretty extensively
t hroughout the years, and we've got a pretty good
operati ng experience for those types of frequencies.
So we are updating those nunmbers just to ensure that
they are consistent with the | atest nunbers that we
have for the passive systemfail ures.

MEMBER KRESS: Do you envision this rule
when it's witten to be -- have a different formfor
application to new pl ants as opposed to an operating
pl ant ?

MR. KELLY: As we had tal ked about for the
subcomm ttee, we've proposed that for future plants
that the -- that we postpone the effort to define how
LOCAs woul d work for them And one of the reasons was

that it's not clear what would constitute a design
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basis event for future plants.

And because what we're tal ki ng about here
is modifying the design basis to exclude certain
breaks above a certain size. It's just not -- |'mnot
sure how that would fit in with -- because it nay be
that a future application mght be entirely risk-
i nf or ned.

|I'd like to nove on to technical issue
nunber 2, and that issue had to do with a better
under standi ng of what is the practical effect if |
actual Iy take an event, such as breaks above a certain
size, out of the design basis? Wat does that nean
technically? \What does that nean legally, for QA
mai nt enance, reliability, all of these other things?
How far do the tendrils of this go throughout the
design? That's a very chall engi ng question

What can be changed under the rule if you
change t he design basis, if you take these events out
of the design basis? WII | be able to have nuch
| arger power uprates than | was able to do before? |
t hi nk that woul d be an expected consequence.

Wuld | be able to change ny ECCS
capabilities? WIIl | be optimzing ny flowrates to
handl e small break LOCAs rather than l|arge break

LOCAs? U timate heat sink capacity m ght change. |
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could change boron concentration in the refueling
wat er storage tank or in other places. EQprofileis
going to change in containnment, things like that.

So where if we go to a broader rul e, where
it's a process-oriented rule rather than a very
defined |list of changes to equi pnment, under a broad
rule, where, if anywhere, do we want to say, okay,
here is where you stop

VI CE CHAI RMAN WALLIS: But if the large
break LOCA had never been there, all of these things
woul d have been different.

MR KELLY: That's correct.

MEMBER ROSEN: W have the great fortune
in this industry of having a bunch of innovative and
intelligent people running these plants. And you can
be sure that if this rule goes into place they wll
scurry around and find all of the opportunities, even
t he ones you m ssed.

MR KELLY: Right.

MEMBER ROSEN: Now, that |eads ne to ny
guestion, which is, are you using the industry's
resources or asking the industry to help participate
in these discussions? Because they will |ikely have
i deas about ways this could be used that will go

beyond what you mi ght expect.
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MR,  KELLY: I'"'m sure that they have

al ready been thinking about many ways that they can
make use of this potential rule change. W have asked
a nunmber of times. W' ve gotten sone responses back
fromthe industry. | think one of the nost conplete
responses was a white paper that they put together,
gave us a draft in July of 2003 that descri bes some of
what they wanted to do.

There was al so sonme di scussi ons that were
hel d at an overseas conference where they talked in
nore detail about some of the potential changes that
they mght like to make. So we've had sone
di scussi ons.

For various reasons, we've not had --
since -- when was the last time we had a public
neeting?

M5. McKENNA:  July, | think.

MR, KELLY: July of |ast year -- we've not
had a public neeting, andit's in part because we were
preparing to go forward to the Comm ssi on and expl ai n
where we were.

M5.  McKENNA: W weren't sure of the
Conmmi ssion's receptiveness to sone of the areas one
way or the other. So, you know, it's kind of -- we

coul d have di scussi on wi th t he st akehol ders external ly
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and say, "Ckay. Yes, it sounds |like these are good
candi dates,"” and then but -- but, you know, the
Conm ssion said, "But we didn't want you to change
ECCS flow rates.” So, you know, is that one off the
t abl e?

So that was part of our difficulty with
havi ng too nuch di scussion on possible -- | think we
have an idea fromthe things that A enn nentioned of
sone of the things that are in people's mnds, and
-- you know, | think they are | ooking for, okay, well,
what woul d be invol ved?

You know, what's the -- again, sone of
those -- aml going to have to do a full scope PRAin
order to get these? You know, what el se -- you know,
are there sone other tradeoffs? Things |like that.
And, you know, should we continue on these, or are
they just going to be rejected?

MR. MARK RUBIN: But in direct answer, we
will be actively soliciting industry participation.
As part of the rul emaking we will be havi ng nunerous
public neetings asking just those questions and
incorporating in our rulenmaking activities all
st akehol der parti ci pati on.

MEMBER ROSEN: Very good. Because as this

comes into focus nore and nore in the industry, they
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will get -- nore and nore ideas will cone forward t hat
-- some of which will be challenging, and sonme of
which will be no-brainers. But whatever, it takes --
what | want to do is encourage you to continue to do
that, to continue to pulse it as you go forward,
because it's not a one-shot kind of thing. People
wi Il think of newthings as the process noves forward.

CHAI RMVAN BONACA: The question | have
regardi ng some of the exanpl es here -- | nmean, sone of
t hem woul d prevent the reversibility that the SRMis
specific on. And why woul d you use themas exanpl es?
For exanpl e, | see using the excess capability of ECCS
for doing many things. Areductionin ECCS capability
-- are you speaking of qualification?

V5. M KENNA: Well, certainly sone are
nore difficult to reverse than others. Absolutely.

CHAl RVAN BONACA: O flow rates?

M5. McKENNA:  Yes.

MR, KELLY: Part of the -- one of the
things that we've tal ked about in reversibility is
that there are two ways to do reversibility. One way
would be to actually physically reverse the
nodi fication, whatever was made, in a sense of if |
took out a punp, put the punp back in.

Anot her way of reversingit mght beto --
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changi ng how | operate the plant in sonme way to give
me the sanme effect, in the sense of | m ght be saying
what I'mreally reversing is the increase in core
damage frequency. And, therefore, if | can do other
t hi ngs that are going to change that increase in core
damage frequency, that woul d be equival ent to making
-- reversing that change. And that would be, you
know, the way we're postulatingit, where we woul d say
that that's acceptable.

CHAI RVAN BONACA: Because, | nean, maybe
| m sunderstood it, but | read the SRMal ways as, in
fact, not proposing to reduce the functional
capability of the system but to use it for other
pur poses. | mean, that to nme is -- defines
reversibility.

You know, if you talk about beginning to
renmove punps and pipes, yes, | mean, to reverse it
nmeans pretty massive changes to the plant. | nean --

M5. McKENNA:  Well, this was one of the
i ssues we did pose back to the Commi ssion to say, you
know, coul d they give us any nore i nsight of what they
had in mnd by reversibility, and were they open to
the kind of reversibility that we were tal ki ng about
of , you know, kind of an overall risk thing rather

t han sayi ng, you know, this -- on a change-by-change
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basis, you have to undo it versus what G enn was
tal king about of considering that it's a risk
contribution, isthere sonethingelsethat offsetsit.

MR. KELLY: In |ooking at the SRM their
SRM was put together from a nunber of vote sheets.
And t here are some pl aces where we had sone difficulty
ininterpreting exactly what was nmeant, and there are
sone places we felt it was requiring a very narrow
rule. In other cases, it appeared to be applying in
a much broader sense.

And so, again, that's one of the things
t hat we' ve gone back to the Comm ssion and said if you
want a very specific, potentially a rule where we
basically list, you know, the only changes that you
can make, are you going to do it on a basis of broad
changes?

CHAI RVAN BONACA: Yes, okay. That' s
great. Appreciate your bringing it up, because, |
nmean, | always presumed in ny mnd that reversibility
meant somnet hi ng. And that conbined with the
reevaluation of the frequency of breaks every 10
years, soit seens to nme that if you have that process
-- but you are right, I nean, you could interpret it
differently. And so --

M5. M KENNA: And it is a bit of a new
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concept in regulation to say that, you know, you do
somet hi ng and then you reverse it later, you know, if
particular -- on a case by case -- you know, there is
always kind of the you revisit it if you get new
i nformation. But to specifically build into your
process reversibility I think is a little unusual.

MEMBER ROSEN: Vell, it's not entirely
new, Eileen. | think in the exenption request, the
graded QA thing for South Texas, there was a
requirement to relook -- to look at whether the
changes that had been nade were, in fact, affecting
the failurerates, and, if so, to consider whether the
new failure rates that were bei ng observed were | arge
enough that you'd want to reverse the changes. So |
woul d say there is sonme precedent.

M5. McKENNA: Ckay. That's fair. | mean,
again, we're getting nore into the risk-inforned
applications, where | think it becones nore of a
consi derati on.

CHAI RVAN BONACA: But to ne, the SRM
real ly nmeant controlling the interface between within
desi gn basi s and beyond desi gn basis, and be fl exible
about that -- flexible based onthe information you do
have regarding frequency of breaks. And so that, to

me -- well, that's the way | interpret it.
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MEMBER SI EBER: | thi nk you have t he ot her

i ssue, too, of if you change the plant's desi gn basi s,
and then you nodi fy the plant -- for exanple, the sunp
screens -- if you say risk-inform ng that i ssue neans
| eak before break or limting the break size, that
[imts the debris accumul ation which is what really
sets the size of that screen. So that's not a
reversible process. That's a tear out and replace
process.

CHAI RVAN BONACA:  See, that's what | nmean.
| think that, you know, | see a nore narrowdefinition
of reversibility -- | nmean, sonething you can effect.

MEMBER S| EBER: Well, that goes a step
further, too. You know, you really don't need to
change 50.46 in order to apply that principle to that
particul ar question. And | think that application,
t hough, woul d have to be consistent with whatever it
is you do in 50.46, you know, because you're relying
on the sanme phil osophical and theoretical --

M5. McKENNA:  Absol utely.

MEMBER Sl EBER: -- basis to make that
change to the plant.

M5. McKENNA: | nean, this goes back to
the comment | think that -- about what areas there is

interest in the industry, and this one has cone up as
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a potential candidate of, you know, is there room
her e?

| mean, | think there's recognition that
sone of these other issues that we tal ked about, |ike
mtigation capability, would have to be dealt with in
a manner consistent with what we're tal king about
her e.

But this is one where there is, you know,
a real application potentially, and people seeing --
you know, they're going to have to make a deci sion
about what kind of upgrades to make on their screen
potentially, and, you know, could that be done in the
-- sonet hi ng ot her than consi der the doubl e-ended and

treat it |like, you know, we woul d normal | y do and, you

know, take -- see where that takes you.
MEMBER S| EBER: Wel |, | think that w t hout
some kind of guidance, when |icensees propose a

nodi fication to the plant to deal with that, you are
going to get all -- a wide variety of approaches and
a wide variety of assunptions. And it would be good
if you are prepared for that when the time cones.
M5. McKENNA:  Well, | think that's why,
you know, we want to try to work through t hese i ssues,
and those activities, you'll seeinalater slide, you

know, to try to get us to that point of having some
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consi stent basi s to make t hose ki nd of deci sions from

MEMBER S| EBER:  Well, that will be your
first challenge -- to conme --

M5. McKENNA:  No questi on.

MEMBER SIEBER -- to conme in the door
bef ore you even get to 50. 46.

VICE CHAIRVAN WALLI S: It is very
t houghtful on that, but it seens to ne that youreally
ought to consider a broad -- what would you do if
there were a broad interpretation of this? And then
back off fromthat.

So, | nmean, that's the biggest thingyou'd
have to face when you have very broad i nterpretation,
and then you' d face all of these issues in spades. |If
you faced that and t hought about that, then you m ght
be able to argue about how you shoul d back off from
sone of the inplications of that.

MR, KELLY: Well, | think that's one of
the things --

VI CE CHAI RVAN WALLI S: You can't just
whittle away at a problem by asking all of these
guestions. You may well have to interpret a broad
change in the rule.

MR. KELLY: Well, | think nost of these

questions -- these issues cane up with the thought
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t hat a broad rul e m ght be t he approach t he Comn ssi on
chose.

V. Mc KENNA: Agai n, there were
i ndi cati ons about, okay, if you really define the
definitions -- the LOCAin the regul ations and said - -
you know, and carry it forward, you would do that
br oad t hi ng.

And so then we started aski ng oursel ves,
wel |, you know, did the Comm ssion really nean, woul d
the -- did we think it would be appropriate toreally
use it inthis way? O, you know, does that nean that
you can change this part of containment? Does that
mean you can do this? Can you do that? And on what
basis woul d you deci de that?

You know, as G enn said, are there things
where we're saying, "No, we don't want to entertain
changes in that area, because we think it woul d not be
ri sk-infornmed"? And do you do that by witing
criteria? Do you do it by fencing things off?

There's di fferent ways you coul d approach
it, but those are sone of the considerations, because
we were | ooking fromthe -- you know, if it really was
broad, you know, just doing broad by itself, you know,
we think is not sufficient. You would have to figure

out, what is the box you build around it, so that when
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-- the changes that actually get inplenented are the
ri ght ones.

MR. KELLY: | think issue nunmber 3 we've
al ready tal ked about. Sol'dlike to junmp ontoissue
nunber 4, and that has to do wth mtigation
capability. Technically, if one were to nerely say,
okay, |'ve taken break sizes, say, above six inches
out of the design basis, that if one did that, then
t here woul d be no requirenent that the design mtigate
br eaks above six inches.

And, therefore, there would be no
requi renent that a LOCA of six and a hal f i nches woul d
not goto core nelt, would not go to early contai nment
failure. There would be no requirenment at all for
t hat .

CHAI RVAN BONACA:  Ri ght.

MR. KELLY: Now, we -- and the industry
has i ndicated their agreenent, too, in neetings that
they think that this -- sone nmitigation capability
shoul d be retained for these break sizes that are
greater than up to t he doubl e-ended guil | oti ne break.

But the question conmes: what would this
mtigation capability be? W' ve tal ked about that we
woul dn't need as nuch assurance. For exanple, now we

basically require for a design basis acci dent you can
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handl e, you know, |oss of off-site power or |oss of
one of the, you know, greatest single failure, and all
of these other things that go along with it.

Maybe we woul d say, you know, you need
only one train. W require -- we don't think that --
maybe we're going to | et you go beyond 2, 200 degrees F
peak clad tenperature. |It's still -- we have sone
research work going | ooking into that, about what are
the potentials for --

CHAI RVAN BONACA:  Wel |, nost likely they
use best estinate.

MR. KELLY: That's correct. W would be

usi ng codes, especially once you're goi ng beyond, you

know, what -- your design basis would be | ooking for
best estimate type -- those are realistic codes in
this case.

MEMBER POVNERS: Prof essor Bonaca, you
raised this interesting issue of best estimate in
connection with peak clad tenperature. It seens to ne
t hat when we go | ook at what the intentions of peak
clad tenperatures were when they formulated the
ori gi nal versions of 50.46, you have to be careful we
do not forget what the realities are today.

The realities today are that we're taking

fuel to much higher |evels of burnup than were ever
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envisaged at the time the original regulation was
witten. Yet we do these peak clad tenperatures now
both in -- in the DB anal ysis codes and even in the
best estimate codes in this rather peculiar fashion
where we' re not | ooki ng at the peak tenperature at any
time of a particular |ocation.

What you see in these plots is the
temperature that's hi ghest wherever it isinthe core.
And so we're looking at things that tenperatures
affect to see if that clad will rupture and rel ease
its fission product inventory.

But, inreality, if youtake clads to high
| evel s of burnup, you oxi dize themnore, you create an
oxi de | ayer, and they are susceptible to other things
now than were ever envisaged at the tine. For
i nstance, thermal shock -- nowit's not just the peak
temperature, it's what the delta T that the clad
experiences and it suddenly cool s down, and what not,
t hat becones inportant.

So when we say we go to best estinates, |
t hi nk we have to think about not best estimates in a
stylized design, but best estimates of what's
physically going on in the fuel.

CHAI RVAN BONACA: That's right. Because

probably in this case, | nmean, the concern would be,

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

123

you know, coolability nore, and so you relax the
criteria which you are using. But you are still
expecting sone | evel of coolability of the fuel, and
that would go -- that kind of eval uation.

MR. MARK RUBIN: Yes. Mark Rubin again.
We certainly agree. We'll be working with our
col l eagues inthe Ofice of Researchtotry to devel op
t he appropri ate approaches and net hods to devel op the
criteriatoarrive at the appropriatecriteria as part
of the rul emaki ng devel opnent.

MEMBER POAERS: | think your col | eagues in
the Ofice of Research are going to be very heavily
stressed when you cone and ask themthis question --

(Laughter.)

-- because you're going to ask them gee,
what really happens in a core when | have a break, and
they' re going to have to adnmit that they don't have a
whol e ot of experinental data for these kinds of
scenari os that you're | ooking at.

And they're goingtogiveyouplausibility
argunent s, and | hope you' re skeptical enough that you
will be able to see through plausibility argunments and
say, "Were is your data?"

MR. KELLY: One or the other areas about

the mtigation is once we decide -- once we decide
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what ever |l evel of mtigationit is that we want, then
we have to decide, is that sonething that we expect a
licensee to justify that they've nmet that? |s that
sonmet hing that we're going to | ook at generically and
try to do it? Howis that actually going to happen?
And, again, it will depend on whatever the mtigation
was.

If it -- certainly, the further we go
beyond 2, 200 peak cl ad t enperature design basis, and
the further out we go, the nore uncertainty we have,
the nore we're stressing the codes thenselves, and
what ever anal ytical tests or physical tests will be
per f or med.

The fifth issue --

MEMBER APOSTOLAKIS: In the fourth, as
remenber, in NUREG 1150 the conditional containnent
failure probability was essentially between zero and
one. The uncertainty was huge.

(Laughter.)

MEMBER POVERS: Vell, | don't think
Prof essor Apostolakis is being facetious there. |
believe that's what the result was.

MEMBER APOSTOLAKI S: Yes. So when you
say, how will this be shown, uncertainty in core

damage and severe acci dent woul d need to be addressed
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-- are you going to do nore than what 1150 did, or --
| nmean --

MR, KELLY: | think -- when | say that, |
t hi nk one of the things that we have to do i s we have
to take a very hard | ook at exactly what Dr. Powers
has tal ked about, is what is the data that we have?
You know, if we say that we're going to go beyond
2,200 degrees F, we're goi ng out inthese other areas,
how are we going to -- | think it's inportant that we
very carefully characterize our state of know edge
about how good these new nunbers are, and then take
that into account in our decisionmaking process.

MEMBER APOSTOLAKI S: But my point is, with
the current state of the art, this uncertainty is
huge.

MR, KELLY: Yes.

MEMBER APOSTCOLAKI S: So now you ar e novi ng
beyond the current state. The uncertainty is not
going to go down, is it?

MR, KELLY: No, it's nore huge.

(Laughter.)

MEMBER APOSTOLAKI S:  Huger.

(Laughter.)

MR. MARK RUBI N: This is Mark Rubi n agai n.

W may nove beyond. We nay not. Wat we need t o have
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isconfidenceinmtigative capability. Andit really
will be up to the utilities who want to voluntarily
i mpl enent this approach what approaches and what
criteria they want to use.

They may -- we've seen aninitiative from
t he BWR Omers Group on aninitiative for a LOCA/ LOCP.
They' re going to use the current peak cl ad tenperature
i n 50.46, and t hey have enough margi n to do t hat using
some best estimate and hydraulic codes. And they're
going to stay wth 2,200 degrees peak clad
t emper at ur e.

They don't have t o push beyond t he current
criteria. The PWRs may or may not have the ability to
do that.

Whet her people have to go into areas
pushi ng t he t echnol ogy and having to | ook i nt o some of
t he areas of greater uncertainty will be something we
may have to | ook at or we may not have to | ook at. W
don't know yet.

MEMBER ROSEN: The only thing I would
quarrel with what you said, Mark, is you said you were
goi ng to have to have confi dence, and I woul d say you
need to have appropriate | evels of confidence, given
t he circunstances beyond the new design basis --

MR, MARK RUBIN:  Yes.
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MEMBER ROSEN: -- break. And it woul d be

-- it ought to be variable. Mybe you'll have |ess
confidence if you are thinking about the full 36-inch
break, the biggest break, let's say.

M5. McKENNA: | think that goes back to
somet hi ng G enn sai d earlier about t he
interrelationship anong things. Depending on where
you sel ect your break size, what you do, what kind of
changes you nake, the degree of mitigation and/or the
confidence you have in it, they all have to be
commensurate with each other, so that, you know, you
support whatever you're doing.

CHAI RMVAN BONACA:  And the definition you
put in about what happens beyond design basis wll
af fect, for exanpl e, howmany negawatts | can i ncrease
nmy power |evel by.

M5. McKENNA:  Absol utely.

CHAI RVAN BONACA: | nmean, you are, you
know, potentially here considering the | arge span of
breaks beyond si x i nches or ei ght i nches, or whatever
it mght be. You know, you could conceivably raise
your power |evel very nuch.

MEMBER POWERS: You were |ooking
apparently at just changing break sizes. Have you

| ooked at all at what the CGermans have been doing
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about the doubl e-ended guillotineness of the break?

M5. McKENNA: Do you nean in terns of the
rate at which it --

MEMBER POWNERS: No, just take it -- no,
no.

M5. McKENNA:  |'m not sure | understand
what you --

MEMBER POVERS: They got rid of the
doubl e-ended guillotine, and they said, "Well, the
thing will break, and it's an offset, and | have this
much" -- and they changed the fl ow area.

M5. McKENNA:  Ckay.

MEMBER POANERS: On the -- for the flow
based on a variety of argunments that | never really
qui t e understand, but they have bl acksm ths, too, and
t hey make arguments that this is how pipes -- large
pi pes really break. And | believe their blacksmths
as nuch as | believe our Anerican versions of that
profession, which is totally w thout question.

(Laughter.)

MR,  KELLY: Vell, vyoull have an
opportunity to ask the blacksmiths a little | ater as
they explain their nunbers that they have for the
break size frequencies. Fromour standpoint, we are

-- you know, we will work with that information that
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we get.

And | woul d only assune based on t he | evel
of expertise that was anongst the 12 experts that were
there that they are aware of -- or at |east a nunber
of themwere certainly aware of that data, and Rob can
talk to you nore about sone of the input that they
gave to the experts to make sure they were all kind of
on the sanme page.

MEMBER POVNERS: You' re aski ng bl acksmi t hs
to all speak fromthe sane page. That's an i npossible
t ask.

MR KELLY: To the extent possible.

(Laughter.)

VI CE CHAI RVMAN WALLIS: And as | said at
t he subconmm ttee, nunber 4 is very interesting to ne,
because it | ooks to nme the begi nning of a di scussion
of what one m ght do about a reactor where you didn't
have a desi gn basi s acci dent spectrum but you had to
put far nore preventative, mtigative, and all these
other features in there as part of the design. But
you didn't have the current design basis structure.
So this looks |like we are beginning to look at a
regul ati on of that sort.

MR KELLY: Right.

MEMBER RANSOM It seens to nme in nmaking
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some of these decisions you al so have to deci de what
risks are acceptable. In other words, are there
i ncredi bl e accidents which provide a risk that you
can't do anything about? And while pipe breaks are
nore probable than sone of these nore incredible
events | i ke vessel failure, vessel rupture, they don't
provi de -- because of the mtigating systens -- as
much ri sk as those.

And so, really, it seenms | i ke the tradeoff
here is in risk based between what risk -- do these
contribute significant risk? And a |ot of tinmes the
| arge breaks don't contri bute significant risk because
of the mtigating systenms that you have. And if you
t ake themout, they now becone nore significant from
a consequence point of view

And so that tradeoff, it seens to nme, is
there. And | wonder in a way if this isn't driven
nore by the intuitive idea that | arge breaks are | ess
probabl e t han smal | breaks, even though the -- and the
consequences often tinmes are | ess, too, because of the
mtigating systens, you know, that you have
accumul ators and you can take care of them

And, in fact, | think that's borne out by
t he advanced reactors in which they turn small breaks

into | arge breaks, because they are easier to nmanage.
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MR. KELLY: Well, I think, as we've tal ked

about before, is that all of the risk assessnents that
I"'m aware of have shown that the design basis

accidents are "no, never mnds" in risk space. They
don't constitute arisk challenge to the plant. It's
when you get additional failures that you run into
problens. So --

MEMBER PONERS: Well, the design basis
acci dents, by definition, should contri bute nothing at
all to the risk.

MR. KELLY: Well, one woul d hope that, and
it works out that the way that the plants are desi gned
and operated that that is the reality as far as --

MEMBER POVNERS: Kudos to the designers,
because they did their job.

M5. McKENNA: But it's al so why, you know,
we wer e sayi ng that once you get into consi deration of
particul ar changes that there would need to be sone
ki nd of risk assessnent, because if you -- as a result
of redefining your break you decide to change your
mtigation, you need to see how that influences
what ever events you have.

If you change something in your |[|ow
pressure injection, that may deal with your |arge

break LOCAs, but it may deal with other events where
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you ultimatel y have that as part of your success path
as well. You need to think -- you know, consider that
i mpact, too.

MEMBER ROSEN:  You know, |'mtroubl ed by
alittle bit of this discussion in the area of this
constant refrain of when you take out the design --
the mtigating systens, when you renove the high
pressure safety injection system

Wll, the reality of it is that | don't
t hi nk anybody is going to do that. Now, of course,
| "' m guessi ng, too, about the future. But | don't
t hi nk anybody is going to do that. | think it would
be costly to do that and difficult, and would
i ntroduce all kinds of problens.

But what nore likely wll happen is
someone mi ght say, "Well, there are these requirenents
for the high pressure injection system-- for testing
and mai ntenance and all of that -- and if one -- and
"1l keep on doing those. But if one day |I run into
trouble and |l can't quite doit exactly right, I m ght
once in a while not do that."

And it's that kind of thing that's nore
likely, and | think we ought to be careful about
| eaving the inpression that if this is ever passed

that there's going to be a wholesale on 100 plants
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tearing out of the mtigating systems. | just don't
think that's --

MR. MARK RUBI N: No, we're not -- of
course not, and we're not suggesting that. My
m crophone just fell apart.

(Laughter.)

W' re not suggesting that, of course, at
all. But what we just wanted to point out is the
current Part 50 regulatory structure, the way the
design basis accidents are fornulated, that's not
precluded. The way the regul ations are forned you do
t he design basis accidents. Those constrain what
systens you need to respond to them

And if you were designing a plant today,
if you don't need it for a design basis accident, it
doesn't have to be there. But the real issue is if
you do change the limting accident -- and for a
nunber of the plants the large break LOCAis limting
-- you could -- if you had the thermal capability and
t he generator, and the steamgenerators in the case of
the PWRs -- you coul d do a substanti al power uprate to
t he degree that you maybe coul dn't hack a doubl e- ended
guillotine break any nore w thout significant core
damage.

And so you could, in a sense, back into a
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scenari o where you coul dn't survive al arge break LOCA
anynore wi thout a | arge anmount of core damnage. And
we're just pointing that out.

MEMBER ROSEN:. Okay. Well, that's -- |

accept that. | agreewith that. But let's be careful
about the -- even referring to the idea that we're
going to be taking out -- these systens out.

MR. MARK RUBI N: W didn't nmean t o suggest
t hat .

MEMBER ROSEN: | think that's not |ikely.

MS. McKENNA:  No.

MR KELLY: The reality nore is -- as
you' re saying i s maybe t hat sonmebody i s going to say,
you know, | don't need these accunul ators any | onger.
| can vote themout. O | can have -- | have a train
that -- where | needed it before, and | -- naybe | can
have a six-nonth outage in this train now, because |
really just don't seemto need it that rmnuch.

So that's the type of thing that woul d be
the potential that's there.

The fifth issue is: how shoul d adequate
def ense-i n-depth be assured under this rule? And to
what extent do the guidelines laid out in Reg. Guide
1.174 need expansion? | think there's two aspects to

this.
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Nurmber one, Reg. Guide 1.174 provides an

excellent -- in answers to George's comment, since
he's not here -- the -- in risk-informng what we
really -- when we talk about doing that and being

fully risk-informed, we're really talking about
followng the process laid out in Reg. Guide 1.174.

And in Reg. Guide 1.174 there are a nunber
of areas where it tal ks about defense-in-depth. And
one of themis it gives a listing of seven different
aspects that it feels if you nmeet -- if you follow
these things, it's going to help give you adequate
def ense-i n- dept h.

And we've heard back fromindustry that
even t hough these define that that nmaybe that they're
not sufficiently well definedthat it was t oo much of,
you know, 1'll know it when | see it, in a sense of
the way the NRC has treated it. And they'd |ike maybe

alittle bit better definition.

We've said that -- told the Comm ssi on we
will ook at that and we will see whether we can do a
better job of defining what -- you know, what those

mean, if that's necessary. And the other areais that
in Reg. Quide 1.174 it was designed as a way of
changi ng the licensing basis. But it was not neant as

a way of changi ng regul ati ons.
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One of the inherent assunptions in Reg.
GQuide 1.174 is that you woul d continue to neet all of
the regul ations. Now we're tal king about having a
process whereby we're going to be nodifying the
regul ati ons based on a Reg. Guide 1.174 type process.

So we're also going to be |ooking at
seeing whether there is any additional aspects to
def ense-i n-depth that need to be added, not -- |I' mnot
saying that we've identified anything at all, but we
just want to |look and see, is there anything el se,
since we're going to be changing, you know, the
underlying pinnings of -- of how we've basically --
what we've used to design our plants, is there
anything else that we need to think about to add to
Reg. Guide 1.174 as an enhancenent ?

VI CE CHAl RVAN WALLI S: Wl |, as we sai d at
t he subcommittee neeting, the |l arge break LOCA is in
t he rul es now because of defense-in-depth. If you're
going to take it out, you have to give a proper
argunment in terns of defense-in-depth for taking it
out and sonmehow negate the argunments which were then
used to put it in the regulation.

It looks as if risk is goingto be usedto
ni bbl e away at defense-in-depth rather than defense-

i n-depth being used to trunp risk argunments. |' mnot
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quite sure which wins here.

MR. KELLY: Well, ny understanding -- and
| was not around when they originally did this. But
ny understanding is that the -- part of the concept of
def ense-in-depth was that it was designed to help
prot ect agai nst the unknown, the uncertainties that we
have, the significant uncertainties.

And sone of the things that would --
reasons t hat have been expressed about why we're even
| ooki ng at changi ng t hese -- consi deri ng renovi ng sone
of these | arger breaks fromthe design basis is that
we have nore know edge now about pi pe break phenonena,
about materials, and that we've had nuch nore
experi ence anmongst the nucl ear reactors.

And it is believed that there may be good
reasons, therefore, to, based on that now increased
know edge, and, therefore, |esser uncertainty, that
maybe now we can get rid of sonme of those things from
t he desi gn basis.

VI CE CHAl RVAN WALLI S:  Ckay.

MR KELLY: |Issue nunber 6 deals with a
concern that -- and there's two parts to 6, so | just
want to make sure | conme back to two different parts.
But 6 tal ks about cunulative increases in risk and

about the needtolimt that. And | think there's two
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areas to that.

One of themis as -- what we don't want to
have is a plant comingin, let's say -- let's say that
we said that, okay, the increase in risk that you
coul d have under -- under the rule, say, was 10° core
damage frequency per year, if we deci ded that that was
t he appropriate val ue.

And so this nonth I'd cone in and |'d get
that, and three nonths fromnow! cone in and |I'd say,
"Ah, | have this other fix, and | want to increase
that 10°." And six nonths |ater | have another 10°.

There's nothing in Reg. Guide 1.174 to
preclude you fromdoing that. It does ask you to --
but we do say under Reg. Guide 1.174 that sonebody is
supposed to be tracking cunulative risk, and that
cunul ative risk is total cumulative risk, total risk
on the plant. And they're also supposed to be
tracking the total increases.

And | think what we're | ooking here is
t hat some way we're deciding -- we want to deci de how
-- what's a good way to actually track the change in
ri sk associ ated wi th what ever pl ant nodifications are
made under the rule.

CHAI RVAN BONACA:  And limt.

MR. KELLY: Excuse ne?
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CHAI RVAN BONACA: And limt at some point.

MR. KELLY: Right. And havealimt. And
then the question is: if we have a |limt, is that
limt only for changes made under the rule? O what
if 1'm maki ng ot her changes outside of the rule and
they're affecting this, how does that count?

If nmy total core damage frequency is two
times 10°° per year, is it okay for ne to continue to
make changes that are going to be increasing ny risk?
O do we decide that maybe we don't want to do that?
That's one of the things that we believe needs to be
di scussed and addressed in the --

MEMBER APOSTOLAKIS: So what if | have a
record of a bad safety culture, would you do t he sane?

MR KELLY: If you can tell ne how to
quantify it, | would --

MEMBER APOSTOLAKI S: 1t's common know edge
that ny safety culture has not been good the |ast 15
years. Wuld that play a role in anything?

MR. KELLY: We normally handl e changes - -
problenms with safety -- we used to handle it in the --
in how we put plants on the watch |ist.

MEMBER APOSTOLAKI S:  Yes. But you don't
do that anynore.

MR. KELLY: W don't do that any | onger.
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| wouldn't know how to do that. Certainly, it's a
consi deration, but how you would address that in a
rule I'mnot sure.

MEMBER KRESS: It seenms to nme |ike Reg.
Guide 1.174 already has built intoit limts by way of
the requirenents on the various regions due to the
absol ute val ues of CDF and LERF. It seenms to ne |ike
what you need to do is specify or -- or require sone
frequency of wupdate of the PRA, so that it
i ncorporates all of the changes that have been nade as
t hey are made, and al so have sone specification onthe
scope and quality of the PRA itself.

So, then, the Reg. Guide 1.174 processes
automatically have limts in themand keep track of
t he cunul ative changes in risk, it seens to ne.

MR, KELLY: Dr. Kress, | -- it |ooks very
sinple on the surface, but it's not. And one of the
reasons why it's not is historically what happens is
when a utility makes an update toits PRA, it will not
only update its PRA associated with whatever plant
changes have been nmade in the period since the | ast
time they had an wupdate, but they'll also make
nodi fications to the PRAitself to inprove the PRAInN
sone area. And those nodifications --

VMEMBER KRESS: Well, it seenstonme that's
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all right, though.

MR, KELLY: Ch, it is. It's wonderful
that the PRA is updated. But the -- as | nodify ny
PRA, if | were to go back and | ook at nodifications
that | nade under ny PRA -- under ny plant before, the
changes to my PRA may, in turn, because |'ve inproved
ny PRA, may change how nuch t hose changes to t he pl ant
i ncreased or decreased the plant risk.

So over tinme as -- each tinme | change ny
PRA, potentially | have to go back and | ook at all of
the plant changes, and it beconmes very nessy. W --

MEMBER KRESS: Yes. Well, that's what |
nmean by an update to the PRA. Just mmke sure it's
al ways current.

MR KELLY: That's fine. But what --

MEMBER APOSTOLAKI S:  Phase 4.

(Laughter.)

MR. KELLY: But the problem conmes wth,
then, just saying, "Ckay. |'mjust going to sumup
all of nmy old changes and say that constitutes or
equal s the actual change that's been made."

CHAI RVAN BONACA: By the way, another
point is, | mean, Reg. Guide 1.174 -- it gives you a
[imt, but that is not an end point.

MEMBER KRESS: Yes. | don't want you to
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sumup all of the old changes. | think you just keep
track of the status and condition of your plant, and
cal cul ate the new CDF and LERF. And it automatically
i ncorporates all of the changes.

CHAI RMVAN BONACA:  Yes. No, but 1' msaying
that the -- you know, | nean, by saying that thereis
alimt there, | could creepto that Iimt, change --
t hr ough changes, and to nme that is not right.

MEMBER KRESS: Wel |, | don't know why not.

CHAI RVAN BONACA:  Wel |, perhaps we shoul d
di scuss that.

MEMBER KRESS: | nean, you -- you creep up
tothe limt with nore --

CHAI RVAN BONACA: Wl |, the fundament al
principle in the regulation has always been that
whenever the plant is, you stay there. | nean, so far
as your licensing basis. And even if you have sone
mar gi n, even t hough you can apply for it nowthat it's

under 50.59, but it doesn't nean necessarily that you

can push everything to your -- you know what |'m
trying to say? Now, this is -- would be a different
concept.

MEMBER KRESS: Well, as long as you are
ri sk-informed and keepi ng your defense-in-depth, you

should be able to do that.
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CHAI RVAN BONACA: I f you can creep to that

[imt, why can't you nake a big change all the way to
that limt?

VEMBER KRESS: | don't see why not, as
| ong as you mai ntai n def ense-i n-depth and keep within
the limts.

MEMBER APOSTOLAKI'S:  No. The regul atory
gui de doesn't allow that.

MEMBER KRESS: The guide wouldn't allow
you to do that, because it limts -- it limts the
delta you can get within a region. But, you know, the
cunul ative -- it would allow you to creep up to it,
and that should be all right.

CHAI RVAN BONACA: | nean, that's an i ssue
that -- right now !l agree with it.

MEMBER APOSTOLAKI S: Are you famliar with
t he phased approach that the Conmm ssi on has proposed
to reach --

MR, KELLY: |'m sonewhat famliar, yes.

MEMBER APOSTOLAKI S: Coul d 50. 46 be ri sk-
informed with anything that is |l ess than a Phase 4
PRA? |'m serious.

MR KELLY: Could it be risk-infornmed?

MEMBER APOSTOLAKIS:  Yes. | nmean, could

any of these issues that you are raising --
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MR, KELLY: | think clearly it could be

ri sk-inforned at a Phase 3.

MEMBER APOSTOLAKI S: Wiy?

MR.  KELLY: Because you would have
addressed all of the -- you wuld have provided
gui dance for all of the major risk contributors, and
t hat they woul d have addressed those, and that they
woul d have foll owed that guidance.

Now, the question cones, would we, you
know -- would their peer review be adequate for us?

MEMBER APOSTOLAKI S:  Sure.

MR. KELLY: And if we felt that a peer
review was adequate, | think we'd -- then we'd be
okay.

MR. TSCHI LTZ: Thisis Mke Tschiltz. 1'd
just like to say that |I think we're not there yet. |
t hi nk we need to define what 50.46 is going to all ow
before we define what the quality is going to be.
So --

MEMBER APOSTOLAKI S: | mean, you have
i ssues here |like uncertainty, and core danmage and
severe acci dent anal yses woul d need to be addressed.
Okay? Howshoul d adequat e def ense-i n-dept h be assured
under this rule? And there were all sorts of other

statenents regarding PRA and quality, and so on.
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And it seens to ne that if you don't have
a Phase 4 PRA, you're not going to be able to answer
it.

MEMBER ROSEN: The Phase 4 PRA is the
state of the art.

MEMBER APOSTOLAKIS: State of the --

MEMBER ROSEN:  And so it --

MEMBER APOSTOLAKI S: No, no, no. It's
al so NRC reviewed, right? Phase 3 is not --

MEMBER ROSEN: And approved and endor sed.

MEMBER APOSTOLAKI S:  Endor sed, yes. Yes,
this is endorsed. There is nuch nore to it than just
state of the art.

M5. McKENNA: | think Donnie wanted to --

MR. DINSMORE: Yes. Well, just a second.
This is Steve Dinsnore fromthe staff. | think --
see, what we've been working with is that when you
change the design basis LOCA sites, when you just do
that w thout changing the plant, you're not really
changing the risk. It's only when you start changi ng
the plant that you're affecting the risk.

And so what we postul ated i s possi bl e was
-- yes, well, that's assum ng that the --

MEMBER APOSTOLAKI S:  How about the way I

operate the plant?
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MEMBER SHACK: It's still a change.

MEMBER APOSTOLAKIS:  Ch.  You consider
t hat --

M5. McKENNA:  Yes.

MR. DINSMORE: Yes. Well, if it's inyour
design basis, it's enbedded in the design basis, so
you' d have to change the design basis to credit -- to
take credit for the change in the size. And the way
we work nowis if -- every tinme sonebody cones in wth
a change we woul d evaluate the part of the PRA they
need for that change.

So we coul d envisionthat -- if we set the
[imt on the delta CDF and the delta LERF |ike we do
now, we can do that evaluation. And we can eval uate
the part of the PRA which is needed to support that,
usi ng t he current net hodol ogy as bei ng approved by t he
phased appr oach.

So, in other words, if they -- they want
t o change sonething that's not in the PRA, whichis a
significant contributor, we'd say, "W can't dothat."
But it is possible to nmake sone changes --

MEMBER APOSTOLAKIS: Are you referringto
50. 46 now?

MR, DI NSMORE:  Yes.

MEMBER SHACK: It depends on what change
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you want to make.

M5. McKENNA: Right. It's nore narrow or
broad, if you have specific changes that --

MR. TSCHI LTZ: | think what he's saying,
in effect, is you could be in Phase 1 for certain
changes envi si oned under 50. 46.

MR, DINSMORE: O at |least that's the way
we're kind of talking about it right now It m ght
get nodified, but --

MR. HARRISON: This is Donnie Harrison.
If I can junp in for a second, if | can just talk
about the phases just briefly.

| f you remenber Phase 2, if we wite the
gui dance for the application, and in that gui dance it
tells you what PRA quality you need or what scope of
i ssues need to be addressed within that, so as part of
the rulemaking there will be sone type of guidance
al so devel oped that will need to address that area.

So you can enter Phase 2 and t he PRA phase
of -- quality phases for a 50.46 applicationwhenit's
done -- once that guidance gets witten and it tells
you what you need froma PRA quality perspective, and
t hen those standards are in place.

MEMBER APOSTOLAKI S: Are these statenents

consi stent with what | keep hearing fromour Chairman
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about the tentacles of 50.46 all over the place? Now
you are telling me, oh, they can pick a little thing
and do it, and no big deal. | thought 50.46 was
ever ywhere.

MR, HARRI SON: Well, again, |'m just
t al ki ng about t he phased approach, so that we don't --

MEMBER APOSTOLAKI S:  But you can do this
wi th Phase 1.

M5. McKENNA: | think this goes back to
what you're actually -- what's the application, what
are you really changing as aresult -- you say, "l"'ve
redefined nmy break size," or "I've taken sonet hi ng out
of the design basis,” and then what do | really do?
Am | changing ny diesel start time? AmIl, you know,
doi ng sonme -- you know, how | operate one of ny --

MEMBER APOSTOLAKI S: Well, the two maj or
i ssues --

MEMBER SHACK: A nmjor power uprate is
very different fromchanging the diesel start tine.

M5. McKENNA: Right. Right. True.

MEMBER SHACK: And the PRA |l evel | need to
support those two changes my, you know, be
substantially different.

MR MARK RUBIN:. We'll be devel oping --

MEMBER APOSTOLAKI S: As a general
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statenent, that's correct.

(Laughter.)

MR. MARK RUBI N: We'll certainly be
focusing on the PRA quality attributes explicitly as
part of the rul emaki ng devel opnment. But we're going
to be |l everagi ng the phased quality initiative as part

of it and trying to fit as nmuch as we can directly

into that.

VI CE CHAl RMAN WALLI S: Well, we've had 20
percent power wuprates wthout any magical, huge
advance in PRA already. And we have had sone

guestions about the PRA quality, but they haven't
really led to any hol dups in approving those power
upr at es.

MEMBER APOSTOLAKI S: Whi ch comes back to
my comment this norning. | nean, the heart of the
matter is the decisionmaki ng process. As | ong as you
can get all this stuff, with the present situation
where presumably we are in 1.5 -- Phase 1.5, thereis
absolutely no incentive to nove it. Anyway, okay.

MR. DINSMORE: Well, | guess this cones
back a little bit to whether it's a broad or a narrow
scope. If it's a broad scope, we'd have to be
prepared for pretty much any changes, whereas Dr.

Rosen said that they will be out there | ooking to see
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what they can change.

So we'd have to really deal with this
directly, and we haven't quite figured out howto do
it, which is why it's up there. \Whereas, if it's a
narrow scope, where it's defined beforehand, we can
take a | ook at that, and t hen we coul d actually figure
out what exactly the PRA quality requirements woul d be
to support those all owabl e changes.

MR. KELLY: |[Issue nunber 7 is, what's the
appropriate scope and quality of PRA which we've
al ready tal ked about here. And 8 is al so the question
about future reactors, which we've tal ked about. So
let's nove on to the next page.

The staff has seven activities outlinedin
t he paper that we're going to -- we're going to talk
-- we're going to determine the -- howwe're going to
choose the maxi mum break size, identify the | evel of
mtigation required for the LOCAs beyond the new
maxi mum break si ze.

We're goingtodevelopcriteria, including
the netrics, for determ ni ng what woul d constitute an
acceptabl e plant change. W're going to devel op
criteria for determning total CDF, maxi mum CDF, that
woul d be -- we mght use as saying, okay, if you're

above this, we want to handle you differently than if

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

151

you' re bel ow this.

We're going to look at the need for
addi ti onal defense-in-depth criteria, if any. W're
going to, as we nentioned, see if we need to i nprove
on the guidance in Reg. Guide 1.174 on how you attain
def ense-i n-dept h.

W're going to develop criteria to
denonstrate what it neans to have adequate nmitigati on.
And we're going to look at over time what Kkind of
information the utility is going to have to retain or
devel op in order to assure that things are goi ng okay.

And, of course, we're going to do this
very qui ckly.

(Laughter.)

Research has ongoing work in thermal
hydraul i cs and ri sk assessnent, and we may be faced as
we go al ong asking for additional work.

MEMBER APOSTOLAKI S:  What does it nean?

MR. KELLY: |s Hossein here? There heis.
Wul d you like to speak about what --

MEMBER APOSTOLAKI S:  What does the first
bul | et nean, Hossein? You have to go to a m crophone
and speak with sufficient clarity and vol une.

MR HAMZAHEE: Yes. This is Hossein

Hanzahee, Section Chief, PRA Branch in Research. I
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t hi nk what G enn is saying under bullet one is that
Resear ch has al ready undertaken a nunber of activities
to support this rulemaking, one of which is the
t hermal hydraulic cal cul ations.

Mainly, we are trying to | ook at sone of
t he postul ated changes and then | ook at sone of the
potential changesin-- |ike peak cl addi ng tenperature
or oxidation limts, and this is ongoing. And the
other thing we are doing is we are trying to | ook at
those and then do sonme risk assessnment, trying to
figure out what are the potential changes to sone of
the assunptions in the PRA nodels, and then making
some of those changes, try to | ook at sone sel ected
pl ants and see how the risk profile would | ook |ike.

So these are the ongoing activities that
Research has been working on

MEMBER APOSTOLAKI S:  So thi s doesn't nean
t hat thermal hydraulics and ri sk assessnent are trying
to put together --

MS. McKENNA:  No.

MEMBER APOSTOLAKIS: It's activities in
ri sk assessnent that --

MR. HAMZAHEE: That's correct. However,
sonetimes as -- what we get from the thernma

hydraul i cs may hel p us i n under st andi ng what woul d be
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t he potential inpact on some of the PRA assunptions.

MEMBER APOSTOLAKIS:  Well, it shoul d.

MR HAMZAHEE: |t shoul d.

MEMBER APOSTOLAKI S: It shoul d.

MR, KELLY: Ckay. And the last bullet
i nvol ves LOCA/ LOOP - the March 31°', 2003 SRM asked us
to address | ooking at relaxing the requirenents for
LOCA/ LOOP. W have BWR Owner's G oup topi cal which we
believe is going to be comng in shortly, which wll
be addressing that issue. W' ve asked t he Comm ssion
if it's okay if we go ahead and review the topical,
deal with that issue, and then go forward once we've
gotten sonme experience and real-life exenption
requests in this area.

MEMBER ROSEN: Do you t hink that the BWR s
approach will beinstructive for the pressurized wat er
reactors, as well, or are they two separate i ssues on
LOCA/ LOOP?

MR. KELLY: M personal opinion is that
it's going to be a little bit different for the
boi | ers because they have significant thermal margin
that may not be available for all PWRs. And the
boilers are able to nake nodifications to the plant
and still wusing realistic code runs show peak clad

t enper at ure bel ow 2200 degrees F.
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MEMBER ROSEN:  Well, isn't your strategy

alittleunfair to nost of the plants, that two-thirds
of the plants are PWRs. And so if you're saying
you're going to wait to work on the PWRs until |ater
while you work on the BWRs, and not have any
i kelihood that what you'll learn from the BWR
approach will be helpful to the PWRs, it seens a
l[ittle unfair. Have you thought about that?

MR. KELLY: The boil ers have done -- the
BWR Omer's G oup has done sone work on devel opi ng
rati onale why the seven changes can be nmde, or
combi nati ons of these seven changes can be nade and it
be acceptable to the plant.

As far as we know, the pressurized water
react or plants have not gone ahead and done t hi s work.
We have already investigated |ooking at the issues
such as devel opi ng a net hodol ogy to determ ne pl ant -
specific conditional probability of |oss of off-site
power given a LOCA, which is very inportant because
it's a very site-specific issue, where a plant even
within —— if you have nmultiple plants on a site, can
depend on different plants at the site.

This issue can be handled on a plant-
specific basis. And what we're trying to do, and t hat

woul d be avail able for reactors if they chose to cone

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

155

in that way. We prefer to be able to do it for a
nunber of reasons, including resources to do it via
topical report. I'mnot sureif I'"mreally answering
your question in part, but in essence the BAWR Oamer's
G oup has done a significant amunt of work here. |
mean we recogni ze that.

MEMBER ROSEN: You don't need to be
specific to nmy point. Just be aware, | hope we've
exchanged -- ny feeling about that is that |I'm not
sure that's exactly fair to PAR to del ay work on the
PWR worl d whil e you consider the BWR LOOP/ LOCA.

MR. RUBIN: This is Mark Rubin again from
the staff. | don't think we're actually del aying the
wor k. Any desi gn woul d have to showt hermal hydraulic
success for del ayed di esel start. And the BWRs happen
to be showing that success through a TRACG
calculation, still using 2200 peak cl ad tenperature.
A PWR may cone i n using RELAP or sone ot her code. The
general approach should be as applicable to a PWR
They don't have the sane thermal margin. They nay
have a little tougher job in the T/ Hcal cul ati on, but
t he general anal ytical approach shoul d be appli cabl e,
but they nmuch not have as nuch pad i n the del ay of the
di esel start. Instead of going to 80 seconds, they

may only be able to delay to 22, 23, 32 seconds. But

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

156

| think we're going to learn a lot from the BWR
Omner's G oup approach, and | think it's going to be
very efficient froma staff researcher's perspective,
and | think the real expert is now standing at the
m cr ophone, and wi || be abl e to share hi s perspecti ve.
That's M. Lazevni ck.

MR. LAZEVNICK: Yes. |'m Jim Lazevnick
fromthe Electrical Branch in NRR, and d en and Mark
addressed the thermal hydraul i c aspects which are, of
course, different between the BWR and PWR  But the
el ectrical aspects between a BWR and PWR ar e not based
on thermal hydraulic issues. They're based on
el ectrical design features, grid features and ot her
t hings that are not necessarily specific to BWR and
PWR.  So we do expect to learn a good deal fromthe
BWR approach in ternms of the electrical areas that
will carry-over directly to the PWR designs, as well.

MEMBER ROSEN: Wl l, | don't want to make
too nuch of this.

M5. McKENNA:  Well, we want to wap up
because we don't want to take all of Rob's time, so |
think just quickly in summary that, as we've said, we
want to be careful in doing a redefinition of the
| arge break LOCA so that we don't |ose the margins

that exist as a result of the current designs as we
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nove forward. | think this question about should it
be narrow or broad, and what ki nd of changes coul d be
forthcomng from the rule, we have to get to sone
neeting of the minds on that.

We sent the paper to the Conm ssion. W
asked for policy direction in certain areas. W are
continuing to work on some of these technical issues,
as was nmentioned, while we're awaiting that kind of
feedback. And as indicated, certainly any feedback
fromthe Conmttee that you would | i ke us to consider
as we nove forward, we get direction from the
Commi ssion as we try to shape the rule making. We'd
certainly be very interested in that. Thank you.

MEMBER SHACK: | think we better nove on
because | think Rob will have a fair anount of
material to cover in his time that he has avail abl e.

MEMBE PONERS: Well, despite his limted
time, | have to say that | continue to be troubled
primarily about sone identified sites, and the
par adoxes that you can get fromthere. | continue to
worry whether PRA is the right technique to both
desi gn and assess these desi gn-basis accidents. And
| keep com ng back to ny structuralist biases, George,
and say shouldn't ——if we're | ooki ng at 50.46, should

we really be | ooking at what it was intended to do;

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

158

and that was to preserve barriers, that what woul d be
intolerable in any designis a failure of the reactor
cool ant systemthat led to a concomtant failure of
contai nnent, and to assess that they took the bi ggest
| oad that they could think of to put on contai nment.
W now know t hat contai nments are nmuch stronger than
just their design |evels, and so one can think about
backing off. At the same tinme, we were worried about
preserving the ability to cool the core, and they
asked what's the fastest we get the water out of the
system and make it difficult to get the water back
in, and so they cane up with this doubl ed-ended
guillotine pipe break. And they designed a system
t hat can put water back in very quickly. W now know
that that's not the only way to get to an incurable
situation.

MEMBER ROSEN: It may not be t he worst way
ei t her.

MEMBE PONERS: That's right, it may not be
the worst way. And | keep wondering if we shoul dn't
— if we are so enanpred with this PRA that we're not
| ooking at these barrier-type argunents as a way to
approach redesigning 50.46. And that if the
preservation of barriersisn't a better objective for

50.46, than risk. | mean, this conmes inherently
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because of a disbelief in the omiscience of the PRA
anal ysts. | sinply don't believe they can think of
everything that a plant can be asked to do.

MEMBER KRESS: | think I tend to agree
with you, Dana, that we have to think of barrier
presentation, sol think in this rule change you have
t o do sonet hi ng about preserving that type of defense-
in-depth. But the fact is that this rule results in
other things that have very little to do wth
barriers. And | think we can deal with these other
things in risk-based, but | think -—1'"mwth you. |
think 1'm a structuralist defense-in-depth in this
thing, and you have to maintain that part of it
sonehow.

VEMBER S| EBER: |'m a rationalist with
structuralist tendencies, which | admt to. And so |
think Dr. Powers has offered an inportant caution,
t hat when we go forward we ought to be thi nking about
def ense-i n-dept h. But | don't think these two
appr oaches are excl usi ve, mutual Iy exclusive. | think
we' re thinking about finding a bal ance.

CHAI RVAN BONACA: :  Sure. And | thi nk what
we're saying is that these plants were built wth
margin we didn't realize we had when we built them

And now t hrough PRA we neasure the margin, it doesn't
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mean that you have to cash it all in. | nean, you
can't.

MEMBE POWERS: Wiere | worry about self-
identified sets is identify that margin, and then |
use the PRA to take advantage of that margin. | wll
get into paradoxes. | worry about that a lot. And
think the consequences that Dr. Kress speaks of,
peopl e 1 ose qui ckly, very quickly |ost sight of what
they were trying to acconplishin 50.46, and said this
is the end in itself, and | think that was not the
case. And | think the PRAis an excellent vehicle for
showi ng you wher e t hose t hings resul ted i n unnecessary
mar gi n having been created. | nean, PRA clearly is
t he techni que to show you where you have margin. [|'m
not surethat it's the techni que they subsequently use
to design sonething that's better, and |I'm not sure
it's the right technique to use to design sonething
that's taken know edge in neutral. | just offer that
for nmy concerns.

MR, TREGONI NG Ckay. We want to foll ow
up the discussion we had on sonme of the regulatory
concerns and issues that we're struggling with as an
agency, and again we had a | ot of good di scussi on and
i nsight on today to tal k about one piece of this. But

it's sort of the first piece we've tackled of this
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revision exercise, so |I'm going to be giving what
hopefully will be very a condensed version of the
presentation.

MEMBER SHACK: It will be a condensed
ver si on.

MR TREGONING | qualify it. I'mat the
di scretion of the ACRS here, so | trust in your
judgnent. |'mArt Tregoning, and Lee Abranmson and
will be presenting the devel opnent of the passive
systemLOCA frequency that will be used as part of the
techni cal basis to provide information to do a ri sk-
i nfornmed revision of 10 CFR 50. 46.

The objectives and scope of t he
elicitation, we touched onthis alittle bit earlier
in regard to the questions that we had during the
earlier presentations. |'mjust doing these againto
make sure that they're clear. |'ve gone over these a
nunber of tines at various ACRS neetings, but really
the primary objective that we set out to dowith this
elicitation was to devel op generi c BWR and PWR pi pi ng
and non-piping passive system LOCA frequency
di stributions as a function of both the break size -
so obviously how big the break is, if it's a small
medi um and | arge - and al so, the operating tine.

MEMBER ROSEN:  Why do you say non- pi pi ng?
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| thought we heard earlier that you only considered
pi pi ng.

MR. TREGONI NG No, only passive system
not active system W | ooked at non-pi pi ng pressure
system conponents, as well.

MEMBER ROSEN.  For exanpl e?

MR. TREGONI NG For exanpl e, punp bodi es,
val ve bodies, the vessel itself.

MEMBER ROSEN.  Ckay.

MR. TREGONI NG  Manways, all of those -
steam generator tubes which aren't historically
consi dered as piping, even though they have nmany
simlarities. CRDM nozzl es and tubes, things |ike
that. Anything which could break due to degradation
that could —-- the break itself could |lead to a LOCA,
so not a consequential LOCA, but aprimary LOCAinthe
primary system And that's the first point, sow're
| ooking at LOCAs which initiate in an isoluable
portion of the RCS. These are primarily LOCAs t hat
are related to passive component agi ng, but we just
don't | ook at aging w thout considering mtigation,
because we're just not letting the plant sit there,
and we're doing sonething in many cases to try to
combat aging, so for specific aging nmechanisns, we

tried to tenper the effects by whatever mtigation
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nmeasures are currently in place now.

| said that we did this as a function of
break size. W |ooked at snmall, nedium and |arge
break LOCAs. Even though the rule we've tal ked about
—- we' ve tal ked about potentially redefining a break
size which has nore inpact on --

VI CE CHAI RVAN WALLIS: Well, you didn't
| ook at this nunber 2 about the risk of soneone over -
tightening the bolts on a manway or sonething |ike
t hat .

MR. TREGONING We did consider -

VI CE CHAl RVAN WALLI S: Is that passive
component agi ng?

MR.  TREGONI NG Even though passive
component aging was the primary thing, we did I ook at
conmon cause failures for things |ike bolting.

VI CE CHAI RMAN WALLI S: | thought you did.

MR. TREGONING Yes, so that's true. So
again, we |ooked at small, medium and | arge breaks,
and we also |ooked at -- we further subdivided the
| ar ge break category. Historically we | ooked at three
LOCA sizes. W |ooked at six, so we broke the | arge
break LOCAs into four separate regions. And the idea
behind that is we wanted to try to get a nore

conpr ehensi ve | ook at the frequency spectrum-- at the
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frequencies over a spectrum of break sizes, and we
wanted to go into bigger break sizes that may be of
the level that we're looking at doing this
redefinition. So we |ooked at |arge breaks and we
categori zed themto a much finer extent than we've
ever done previously.

We | ooked at three different tine franes.
We provided fi xed estimates at these different tines.
W provided estimates for the current day which we
defined roughly as 25 years of average fleet
operation. W |ooked at 40 years and 60 years. Wy
those two times? Wll, 40 years and 60 years
correspond roughly to the end of the original |icense
period, and then the end of the |icense extension.

The 25 and 40 year estimates also
coincided with direction that we got fromthe SRMt hat
we need to consider LOCA frequencies which |ook
forward 10 years, with the expectation that at a
m ni mumin anot her 10 years we're going to have to go
back and revisit those if -- again, assum ng that
sonet hi ng doesn't come up in the interimwhich calls
i nto question the basis of the frequencies that we've
devel oped to date. So that's why we picked these
three different time periods, so we can give forward-

| ooki ng esti mates, and agai n al so provi de i nformati on
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that we could use to assess when we get to the point
of redefinitionin 10 years ti me how nuch change woul d
be expected over this original set of estinmates.

Primary focus as | nmentioned were
frequenci es associ ated wi th normal operating | oads and
expected transients, and a maj or assunption here that
l"dliketolist to nake sure peopl e are cl ear about -
we assumne t hat there were no significant changes woul d
occur in the future in the plant operating profiles,
so that essentially -- why do we nake t hat assunpti on?
Vel |, we have a certain anpunt of service experience.
W' re essentially saying that we're not going to have
such radi cal changes that the service experience is
goi ng to becone noot at that point, so we're not going
to do something which dramatically underm nes the
hi storical database that we've devel oped.

O course, the database for big LOCAs are
essentially zero LOCAs over thousands of years of
reactor operating experience. But we do have an
ext ensi ve dat abase of precursor LOCA events, which
woul d be things |i ke cracks, | eaks, things |like that.
And that's sonething that we've devel oped over the
years fairly extensively, especially for piping. And
that was really the primary basis that the various

experts used to extend that to go fromthe precursor
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information to LOCA frequency. So we want to neke
sure, whichis that final bullet or that final caveat,
t hat we don't do anythi ng that underm nes that basis.

CHAI RVAN BONACA: : But if you use this
margin to increase power |level, there will be a
significant change in the plant operating profiles.

MR, TREGONI NG If the plant operating
profiles would result in additional, 1'Il say
addi tional precursors occurring, thenthat's obviously
-- that would undermne the basis of the LOCA
frequency, yes. It's very sinple.

MEMBER FORD: But you're nmaking the
assunption therethat the mtigation actions are goi ng
to counter the degradati on due to, for instance, power
uprates. It relates to Mario's question, that your
presunption there is that mtigation actions wll
of fset any increased degradation rate due to power
upr at es.

MR, TREGONI NG Wth any of the aging
mechanisns we |ooked at the effectiveness of
mtigation, and tried to assess that. But just -- and
this is why that 10 year wwindow is so inportant. As
we do changes, if we find things that change in -- the
operating profiles have changed, that's changed the

basis for these estimtes, we have to very carefully
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evaluate them and make sure that we are clear in
sayi ng hey, these no |longer hold for this reason.

MR. RUBIN. This is Mark Rubin from NRR
The prelimnary transmttal we got rai sed questi ons on
whet her significant power uprates woul d be covered by
t he eval uati on t hat was done by the expert elicitation
panel, so if we're going to be allow ng significant
power uprates based on the prelimnary curves we got,
it raises sone questions on the validity of the
application. So that's sonething that would need to
be | ooked at before that was all owed.

MR. TREGONI NG  That's exactly correct.
And that's why specifically I wanted to raise that
caveat because that's a very obvi ous application that
we need to be careful as we go forward with.

| just have a couple of sunmary slides
here, and I've tried to boil down what |'ve presented
a coupl e of weeks ago. And |'ve two slides which show
qualitative insights that we got from the experts.
This isn't conprehensive by any sense, and it's not
even necessarily a consensus anong the panel, but it
is sort of many of the conmon thenes that cane out of
this exercise, so | just wanted to sunmarize these
qui ckly. We've gone over these much nore in-depth at

t he Subconmi ttee neeting.
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Wth BWR and PWR pl ants, we -- a nunber of

di fferent agi ng nmechani sns were identified, and |'ve
i sted here sone of the ones that the experts thought
were nmost inportant. For BWRs, they thought thernal
fatigue, | CSCC, nechanical fatigue, FAC were sone of
the major drivers. Wth BWs a lot of the experts
indicated that they do see increased operating
transients conmpared to the Ps, i.e., greater
i kel i hood of water hamrer, and that's goi ng to effect
the frequenci es that you woul d devel op for Bs versus
Ps.

Some interesting coments from the
experts. A nunber of people had this, which | didn't
expect going in, but they really look at the BWR
conmunity as being further up on the |earning curve
with dealing with aging nechanisns, and devel opi ng
mtigative nmeasures to effectively conbat t hem based
on t he | GSCC experience that the BWRs | i ved through in
the 70s and early 80s.

MEMBER SI EBER: That's a nice way to state
t hat .

MR, TREGONI NG Well, you know, you al ways
eval uate your experiences and try to grow fromthem
both personally and professionally, so I think you

have to | ook -
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MEMBER S| EBER: |"m sure they have the

great est anount of grow h.

MR.  TREGONI NG They've had growh
certainly, because of that. The cautionary note is
t hat when you | ook at servi ce experience for BWRs, you
have to be very careful because it's colored by a
| ar ge extent to sone of this pre-mitigative experience
in IGSCC, so that was a challenge with the experts.
We provided them operating experience data back to
essentially the beginning of reactor tinme, you know,
inthe early 70s and 80s. 1'Il say the beginning of
| arge scal e conmerci al reactor tinme. So that was one
of the things that they really had to do to nake sure
that they -- as they evaluated that data they
accounted for the mtigative neasures that have been
put in place.

For PWR plants they really identified a
| ot of the sanme mechani snms, al t hough certainly one was
predom nant, which is one that we started seeing
greater frequency within the operating experience
dat abase recently, and that's primary water stress
corrosion cracking. So this was one that probably
dom nated for nost experts the answers that they gave
us for PAR pl ants. But thermal fatigue and nechani cal

fatigue are inportant, as well.
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W | ooked at both piping and non-pi ping
passive system failures, so | just wanted to put a
couple of insights that we got for each of those
categories. And | don't knowthat there's —— there's
no great revelations here, but | think they're worth
stating, nonethel ess.

Wth piping, with a bigger LOCA you can
get —— or 1'll say an internedi ate LOCA, so sonet hing
| et's say an effective six inch break. You can get an
effective six inch break by a conpl ete break of a six
i nch pipe, or you can get it due to a partial failure
of a much bigger, say a 30 inch pipe. So when you
| ooked at these di fferent LOCA categories, each expert
had to make an assunmption - well do | think the
conplete failure of the smaller pipe is nore likely,
or the partial failure of the bigger pipe?

Typically without fail, the experts tended
to consider that the conplete failures of the smaller
pi ping was generally nore likely than the parti al
failures of the larger piping, so this is a general
truismthat many of the experts expressed.

Interestingly, a lot of the experts felt
both qualitatively and quantitatively that agi ng may
have the greatest effect on intermedi ate size piping,

and by internedi ate size, |I'mtal ki ng about breaks in
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6 to 14 inch pipes, and 14 inch up to maybe the surge
line for PWRs.

Wiy is that? That seens kind of odd at
first. Wll, the rationale is that the smallest
pi pi ng we have a | ot of experience with, not all of it
good, but we've had failures in small piping. And we
sort of have a good understandi ng of what the smal
pipe failure rate. And many experts expected that
that woul d be relatively constant as we nove forward
into the future.

Consequently, larger piping up to the
react or cool ant, the primary | ube pi pi ng, that we have
t he bi ggest margin on for two reasons. One, we tend
to have higher quality inspections of that piping.
And secondly, the bigger the piping is, and the
thicker it is, the nore | eak before break margin we
have in that piping. So when you | ooked at the
results, what you sawwas if aging had an effect with
gi ven experts, it tended to occur in these 6 to 14
i nch pipe break ranges.

MEMBER ROSEN: Bef ore you go on, woul d you
say that there's an operating experience database to
support that first bullet, that conplete failures of
smal | piping are nore likely than partial failures of

| ar ge pi pi ng?
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MR. TREGONI NG If you take it to the

extreme, yes. | nmean, we have seen conplete failures
of like one inch, nmaybe even up to two inch pipes.
Certainly if you include steamgenerators, we've seen
a lot of conplete failures of steam generator tubes.

MEMBER ROSEN: Wel |, if youleft the steam
generat or tubes out --

MR. TREGONI NG Even | eaving them out of
it, we have a lot of small pipes that are socket
wel ded that we've seen conplete failures of.

MEMBER ROSEN:  The ones | think about all
the time are things like, well, like the Surry
failure, you know, big fish nouth and partial failure
of a large pipe. Not a double-ended guillotine, a
very astounding failure, but it wasn't --

MR. TREGONING Pretty close, yes.

MEMBER ROSEN: It wasn't doubl e- ended but,
you know, |I'mtal ki ng about the Sunmer case whi ch was
nore of a | eak.

MR. TREGONING Right. And again, wth
smal | pipes you tend to have, especially the socket
wel d pi pes you get into issues with small pipe where
they mainly have one or two weld passes. And again
you have increased -- you have a problemw th one of

t he wel d passes, and then all of a sudden you've got
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a crack in that pipe that may go conpl etely around an
essentially 50 percent through-wall, so | think
there's a |l ot of operating experience, when you go to
the very small pipe, the one and two inch pipe that
does tend to support that assertion.

MEMBER FORD: Well, |I'mhaving as | had
t he ot her day, great problens with these qualitative
statenents. They're undoubtedly true, but they are
based on a very, very scattered database. There's a
great deal of uncertainty, quantitative uncertainty,
so how do you come up with quantitative concl usions
from these observations? Are they supplenented by
sone sort of nodeling or what? Real nodeling, not
field nodeling.

MEMBER ROSEN:  Not opi ni ons.

MR. TREGONI NG  Again, as we devel oped
this basis, as we devel oped what we call the base
cases, those were actually physical nodels.

MEMBER FORD: Well, could you give ne an
exanpl e of a physical nodel ?

MR.  TREGONI NG Yes. Probabal i stic
fracture-base nodel s trying to nodel the evol ution of
let's say IGSCC within -

MEMBER FORD: Is this the PRAI SE code?

MR, TREGONI NG We used PRAI SE, and we
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al so use the PRODI GAL code, yes. So you have --
certainly, you have limtations that are inherent in
what ever code you're using, and that was certainly
sonet hi ng that each expert had to consider. But we
didn't nodel every piping system but we picked four
di fferent piping systens that we tried to nodel, and
four or five different degradati on nechani sns that we
tried to nodel, and that we also tried to nodel in
ot her ways using service history data as the basis.

Servi ce history data was t he basis for all
of these but we tried to predict LOCA size based on
essentially statistical methods, as well. Markovian
net hods and sort of dosinetry analysis, so we had four
different experts that | ooked at that precursor data
and tried to, for those specific systens, nmake
assessnments as to the LOCA frequency. And as |'ve
showmn earlier, we got a quite wde variety of
responses.

MEMBER FORD: You poi nted out the BWRs |
think correctly are nore experienced at resol vi ng sone
of these problens, understanding them for various
reasons. And yet if you based your nodel i ng sol ely on
hi stori cal behavi or for BWR pi pes for i nstance, as you
nmentioned here, | fail to see how you could cone to

any concl usi on based on historical piping failures.
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MR. TREGONI NG It depends on how you

define historical. And again, that was the chall enge
with Bs, because we had to | ook at both pre and post
mtigative service experience. And wereally basedit
on —- redevel oped our idealized nodel of the | GSCC
type of failure. W had -- even though we consi dered
normal water chem stry, we applied a weld overlay. W
applied one mtigative neasure. W asked the experts,
and we said okay, many plants have nore than one
mtigative neasure, so how would that affect the
failure rates in those particular plants.

MEMBER FORD: And there's a database so
that they could say there's a factor of i nprovenent of
Yay.

MR. TREGONI NG  Yeah, we gave them data
that | ooked at it. And we parsed it in mny ways. W
just didit on a cal endar year, so that's sort of pre-
19 versus post 1983. These were the failure
frequencies - | don't want to say failure frequenci es,
but this was the rate of precursors versus --

MEMBER FORD: A group of experts had the
sanme dat abase and t hey made a concl usi on based on t hat
dat abase.

MR. TREGONI NG Yes. And we actually had

several databases. W had two prinmary dat abases that
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we used, and why is that? Well, every database is
slightly different. And we wanted to gi ve the experts
a sanpling of sonme of the databases that were out
there. | wll say though that even though we gave
t hemtwo pri mary dat abases, t he general concl usi ons of
t he dat abases were simlar, even though one was mnuch
nore conprehensive than the other one.

Wth non-piping, as I'mtrying to nove
along here, the - sol said allegedly it's goingto be
conpr essed. Non- pi ping, again estimtion of non-
pi ping failures is nore chal |l engi ng than pi pi ng. Wy
isthat? Well, there's a nunber of very good reasons.
One, we had wi dely varying operating requirenents,
design margins, materials and inspectability, i.e.,
you' re | ooki ng at conponent failure and t hen al so bol t
failure, as we tal ked about with Dr. Wallis. So you
have widely varying failure nodes and scales. And
with non-piping, you don't tend to have the same
wealth of precursor information that you do wth
pi pi ng, just because it hasn't received historically
as much study as the piping arena has.

However, the | arge non- pi pi ng conponents,
and for the Ps we're talking the pressurizer valve
bodi es, punp bodi es, they tend t o have a bi gger desi gn

margin conpared to piping, but they tend to have
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decreased i nspection quality and quantity. They tend
tobelarge all static cast stainless steel conmponents
whi ch as nost peopl e know are just generally a bear to
i nspect, and sonetinmes they' re not even inspected at
all, or very infrequently. So you have these sort of
conpeting things. You have a bigger design margin,
but then you al so have reduced inspection quality.

And then with the smaller non-piping
conmponents, the steam generator tubes, the CRDM
nozzles, things like that, | think in general the
experts expected t hese conponents to benefit nost from
i mproved inspection nmethods and mitigation prograns.

So these are the frequenci es that we got,
and this is sort of a sinplified plot of the
frequency. It doesn't show any of the panel
variability. These only show--these are essentially
a consolidation of the nmean predictions from the
experts, and what this shows are the nean, and then
t he 95'" percentile.

W asked each expert essentially what t hey
t hought their best guess was for these LOCA
frequenci es, and then we asked themto bound it above
and bel ow. W essentially said give us a guess that
you think there's a 5 percent likelihood that the

frequencies will be above the val ue that you give us,
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and then a 5 percent likelihood that the frequencies
woul d be below that, so we tried to capture their
uncertainty in that way.

MEMBER APOSTOLAKI S: Let me understand
this. If | take say one of these dots, the first one
on the left, the blue one. GCkay. The top one says
BWR 95'". Right?

MR. TREGONING  Yes. That's the 95'
percentile.

VMEMBER APOSTOLAKI S: And the ot her one i s

MR. TREGONING Is the mean.

MEMBER APOSTCLAKI S: Whose percentile?
You say the comunities of experts that you elicited
opi nions from or --

MR, TREGONI NG This is the comunity.
These are boiled down to community -- we asked each
i ndi vi dual expert --

MEMBER APOSTOLAKI'S: | understand that.

MR. TREGONING -- for their individual
estimates, but these are boil ed down esti mates. These
are the nmean and the -

MEMBER APOSTOLAKI S:  And they processed
sonehow t he individual --

MR TREGONING  Yes. Yes.

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

179
MEMBER APOSTCOLAKI S: This is very

i nteresting.

MR. TREGONING This particular -—- we did
this a nunber of different ways so | want to be
careful . | believe this particular result is the
medi an of all the conmunity neans that we got. I
believe that to be the case. It nmay have been we
| ooked at the nedian, we |ooked at taking the
geonetric nean and the trend geonetric nean. There's
essentially no difference, so | believe this one is
t he nedi an, but -

MEMBER APOSTOLAKI S: But youdidn't try to
get the experts to reach consensus?

MR. TREGONING No, we did not.

MEMBER APOSTOLAKIS: So if | | ook at the
95'" now, there were some experts that actually gave
you a higher estinmate.

MR. TREGONING O course. What |'mnot
show ng --

MEMBER APOSTOLAKI S:  And all experts are
treated as having equal credibility.

MR. TREGONING All experts are treated as
equal credibility, except what we're recomending i s
that we use -- when we estimate these conmunity

di stributions that we use the term geonetric nean,
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whi ch woul d essentially nean we' d be t hrowi ng out the
hi ghest and the | owest. That woul d be, | think, Lee's
and ny recommendation, so that would down weight --

MEMBER APOSTOLAKI S: If you use a
geonetric nean you are throw ng away?

MR TREGONING A trend nean.

MR. ABRAMSON: It's A ynpic-type scoring
where you throw away the high and the |ow scores.
That's t he anal ogy.

MR. SNODDERLY: George, here's a pl ot that
we can show you fromthe Subcomittee neeting that I
think really showed the results for each individua
expert, and then how they were conbined to make this
pl ot .

MEMBER APCSTOLAKI S: "' m going to need
much nore than that, M ke, gi ven what pl ans Dr. Powers
has for ne. |1'mgoing to need to understand this nuch
better. Right?

MR,  TREGONI NG Ri ght . But vyou're
correct, there certainly is variability associated
with each of these dots. And | haven't shown the
confi dence bounds associated with these dots. Just
really only in the interest of tine, and no other --

MEMBER APOSTOLAKIS: Isn't it remarkable

t hough that you have experts —- | mean, is this plot
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sending the nmessage that for this particular break
di ameter on the left which is, | guess, one-eighth of
an inch or sonmething - the cormunity of experts - oh,
but this is -- you have I ots of data for this problem
Ri ght ?

MR, TREGONI NG  Yes.

MEMBER APOSTOLAKI S:  So as you nove to t he
right, you would expect to see -

MEMBER SHACK: Steam generator tubes you
have a dat abase.

MR. TREGONI NG Ri ght.

MEMBER APCSTOLAKIS: | mean, | ook --

MR. TREGONI NG And wi th PWRs, that's what
domi nates there at the smallest break sizes.

MEMBER APOSTOLAKI S:  Yeah, but even if |
go to what, nore than 10 inches, the uncertainty is
not that great.

MR.  TREGONI NG But again, what this
doesn't capture is the panel variability. That's
what's not captured here through -- and that's
captured through confidence bounds about either of
these plots. \What you see is the confidence bounds
i ncreased associated with any of these one data --

MEMBER APOSTOLAKI S: You have a confi dence

bound on the 95'" percentil e?
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MR. TREGONI NG Yes, and al so the nean.

MEMBER APOSTOLAKI S:  Ckay.

MR. ABRAMSON. What we got, as Rob said,
is from-- the basic anal ysis was we took the results
fromevery expert and we just propagated it through
and got an answer, actually a nedian 95'" percentile
for each expert. And for BWRs, we had ei ght experts
that we had enough information to get a total
frequency, for PWRs we had nine. And then we took
each of those data sets, and this is supposed data
sets.

MEMBER APOSTOLAKI S: Ri ght . But these
results like this presumably woul d be used as i nput to
what we heard earlier about PRA, you know, the Phase
VI PRA If you have 5" and 95'", and then a
confidence interval of 5'", a mean and 95'", that is
not consistent with the inputs of a standard PRA. A
standard PRA would require a distribution of the
frequency that you have there. So now you are giving
me additional stuff which is confidence interval on
the 95'" percentile, and the PRA analysts wll not
know what to do with it.

MR. ABRAMSON: Well, the reason that this
differs froma usual PRA is because we had a panel of

experts here. Presumably one panel -- the usual PRA
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i s based on one expert or one expert group. It's one
answer that you get, includinguncertainty. The point
of departure here, of course, is that we use this
expert elicitation based on a panel of experts. W
did not try to get a consensus. W thought it was
very inportant to let our analysis reflect the
di versity of opinion, the variability anong t he panel
menbers, and that's what we show

How this is going to be wused for
regul atory purposes is sonething that we're working
on, how you would use this diversity and variability
anong the panel menbers.

MEMBER KRESS: Would it be appropriate to
assune that distributionis normal, and therefore you
have all the information you need right there?

MR ABRAMSON:  Yes.

MEMBER APOSTOLAKI'S: No. You see, that's

VMEMBER KRESS: If it's all normal, you
have it all right there.

MEMBER APOSTOLAKI S:  No, but that's what
he's saying, that take any dot, there is a confidence
i nterval

MR. ABRAMSON: That's right.

MEMBER APOSTOLAKI S: That's what |'m
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sayi ng, that the PRA anal ysts will not know what to do
withit.

MEMBER ROSEN: W don't give it to them

MEMBER KRESS: W don't have that |evel.

MEMBER APOSTOLAKI S:  What will you give?

MR. ABRAMSON:. It's not the PRA anal yst.
It's the decision maker ultinmately that's going to
have to use this. The Conmmi ssion, obviously, the
Conmittee is going to have to use this in making the
deci si ons.

MEMBER SHACK: W' re going to have to wap
up in about five mnutes.

MEMBER APOSTOLAKIS:  Four. Al this is
docunment ed sone place, isn't it?

MR. ABRAMSON: Onh, yes.

MEMBER APOSTOLAKI S:  Good.

MR. TREGONI NG |'mgoi ng to skip the next
slide, and just nove onto the summary. Again, just to
qui ckly summarize, we used a formal elicitation
process to estimate generic P and BWR frequenci es,
function of flowrate and operating tinme, considering
both piping and non-piping contributions. We
devel oped quantitative estimates for these base cases
that Dr. Ford and | discussed a little -

MEMBER APOSTOLAKIS: GCh. I'msorry. |
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got excited by the summary. That's very ni ce.

MR. TREGONI NG Devel oped quantitative
estimates for pi pi ng and non- pi pi ng, these base cases,
whi ch were these idealized set of conditions where we
tried to analyze «certain systens and certain
degr adati on mechani sns usi ng a vari ety of approaches.
Panel i sts gave us quantitative estimtes supported by
qualitative rationale. They first had to determ ne
i mportant contributing factors, i.e., what inportant
pi ping and non-piping systens were inportant for
failure, what degradati on mechani sns were i nportant in
ternms of governing specific LOCA frequencies for each
given break size. And then they provided
rel ati onshi ps between these inportant contributing
factors and the base cases.

The base cases were the only set of
gquantitative frequency nunbers that we initially
derived as part of this exercise, so each expert gave
us qualitative or 1'lIl say ratios between those
factors and the base case frequencies.

On the results we had relatively good
agreenent anong the experts about what factors are
i mportant, and which ones contribute to LOCAs in
pi ping and non-piping system W did have |arge

uncertainty and variability in actually quantifying
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t hose frequencies associated with the contributing
factors, but we certainly expected this going on.

There's a wi de variety of approaches and
opi ni ons on howyou take precursor data and assess t he
i keli hood of LOCAs given that precursor data. So
this was not unexpected, and this was one reason why
we didn't want to get consensus, because we didn't
want to suppress this uncertainty and variability in
any way.

And the slide I didn't show is that the
smal | er break sizes were generally withinthe range of
t he NUREG CR-57. 50 estimates, and those were the | ast
estimates that we did with LOCA frequencies. This is
ser endi pi tous because --

MEMBER APOSTOLAKI S: Tell nme again what
57.50 was.

MR. TREGONING That was a |arge study
t hat was done in INEL which --

MEMBER APOSTOLAKI S:  Oh.

MR, TREGONI NG The initiative event
frequency study.

MEMBER ROSEN. What year was that?

MR. TREGONI NG 97 was when they did the
pi pe aspect of it. That was data up through "97.

MEMBER ROSEN:  So t hey' re | ooki ng at data
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up to " 97.

MR TREGONING Right. But we used --

MEMBER APCSTOLAKI S:  That's when we made
t he news that some of theinitiating event frequencies
were four times -- because they were using the PRAs,
were four tines greater than what the data would
support. This is an inportant NUREG

MR. TREGONI NG And we used a totally
di fferent approach t han what t hey used, the 57.50. So
the fact that many of these estimates were sonewhat
conparable was a bit of a surprise. Again, when we
tended to see ——- we did see sone elevation in the
57.50 estimates around the medi um break LOCA regi ne,
and that's consistent with the qualitative rationale
that the experts felt that aging woul d affect. Again,
the 6 to 14 inch pipes.

MEMBER APOSTOLAKI S: The surprise was
what, that your estinates were close to 57.50.

MR. TREGONI NG That was a surprise, yes.

MEMBER APOSTOLAKI S:  Because you expect ed
your estimates not to be close. 57.50 is databased,
isn"t it?

MR. TREGONI NG Well, again, there's no --
they had to extrapol ate precursor data, as well.

MEMBER APOSTOLAKI S: ' m sure.
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MR TREGONING So they used a totally

di f ferent met hodol ogy t hat was essenti al |y one expert
instead of a team of experts.

MEMBER APOSTOLAKI S: Did you nake sure
t hat your experts were not influenced by 57.507?

MR. TREGONING | don't want to say not
i nfl uenced. W told them what was done in 57.50
because we wanted them to have an understandi ng of
t hat .

MEMBER APOSTOLAKI S:  Sonebody gave thema
copy in the mddle of the night.

MR. TREGONI NG They all had copies of --

MEMBER APOSTOLAKI S:  But then why are we
surprised that the results are not that different?

MR. TREGONI NG That wasn't the basis --
t he 57.50 nunbers was not the basis of this exercise.
It was the data -- and we had a nuch -- the 57.50
| ooked at a database of |eak events, which is
incredibly small. We | ooked at this database of
entire precursor events, part through-wall cracks,
full | eaks, and even pinhole | eak sort of things, so
57.50 was really | ooking at data that just |ooked at
bi gger | eaks, essentially. W did have one of the
57.50 authors on the expert panel, so he was likely

bi ased by --
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MEMBER ROSEN: By his prior work.

MR. TREGONING Right. But that was one

MEMBER APOSTOLAKIS: W have to be very
careful with our words here.

MR. TREGONI NG Right. So that was one of
the teamof 12 was 57.50 peopl e, but we thought it was
i nportant to provide perspective as what was done in
t he past, because we're just revisiting and trying to
updat e that study.

MEMBER APOSTOLAKI' S:  The reason why |I'm
saying is because in the early days of PRAs, this
doesn't count against the five mnutes, in the early
days of PRAs, all sorts of people, consultants were
coming fromdifferent directions. W have our own
dat abase. Everybody was copyi ng Wash 1400. You know,
instead of 5, 10 to the mnus 3, they woul d nmake it
5 and a half. | have ny own -

VI CE CHAl RVAN WALLI S: George, are we out
of the early days of PRA yet?

MEMBER SHACK: | think we're goi ng to hear
from NEI .

MEMBER APOSTOLAKI S:  Okay. G eat.

VEMBER ROSEN: In other words, this is

entry.
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MR. SNODDERLY: While NEI is comng upto

the table, right now!l think we need to consider how
we want to reviewthe final wappi ng up of Rob's work,
which is going to be in the formof a NUREG  What
we' ve tentatively done i s we schedul ed a Subconmi ttee
meeting for June 24'". Rob woul d have a draft of the
NUREg ready by the end of May. That would give the
Conmi ttee about three weeks to | ook at that, and then
we could wite aletter onthe final NUREGat the July
neet i ng.

MEMBER ROSEN: Wi ch subconmmi ttee?

VMR, SNODDERLY: It's been wunder Dr.
Shack' s Regul atory Policies and Practices, and
everyone is invited.

MEMBER ROSEN: Everybody is invited to
subm t thensel ves to Dr. Shack's tender m nistrations.

MR SNODDERLY: June 24'". W'l discuss
it at the PM - 1 just wanted you to consider that's
t he approach that -- so we've got to think about how
we're going to wap this up.

MEMBER APOSTOLAKIS: Are you going to
change it?

MEMBER SHACK: We may.

MEMBER APOSTOLAKIS: I n May, or you may?

MEMBER SHACK: We may change it.
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MEMBER APOSTOLAKI S:  Ckay.

MEMBER SHACK: The problemis the Ther mal
Hydraulics Comm ttee woul d val ue t he whol e week.

MEMBER APOSTOLAKIS: Only that week? 1Is
it 15 mnutes time, this tinme?

MR Pl ETRANGELC | know |'m between
lunch, and | know I'm hungry, so |I'm going to meke
this as brief as possible.

Ckay. First of all, before | start this
| want to say | have trenendous respect for the staff
t hat wor ked on t he SECY, the working group that's been
working on this. | even |like sone of them personally
as human beings. Oay? But the staff requirenents
menor andum from the Conm ssion that they' ve been
working to had a lot in it, and was subject to some
i nterpretation.

Nevert hel ess, | woul d be | ess than candi d
i f | saidanythingthat we were extrenely di sappoi nt ed
by what was in this SECY, and what went up to the
Conmi ssion on this. | think it was noted earlier, we
had two neetings, one |last June, one last July. W
sent the staff a white paper in Septenber. There has
been no dialogue since that tine. | didn't hear
anything this norning, and the i ssues that were teed

up that were different fromwhat we heard seven nont hs
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ago. Okay? And that isn't even in a way just
reopeni ng sone of the stuff that went into the 1174
deci si on maki ng process.

It took them seven nonths to get anot her
SECY up to the Comm ssion to ask for direction |ess
t han one nonth fromwhen t he proposed rul e was due, so
when you have a | ack of engagenent |ike this, and you
circle the wagons, and | don't know what the reasons
for it internally at the NRC. Wen you stop di al ogue,
| think it's very destructive. W have people in the
i ndustry who are i nterested doing things onthis, that
are funding activities, and for the staff to just
cl ose -—- you know, we call it the cone of silence in
the industry. W never like whenit's raised. Andin
this case, | thought we had productive di al ogue early
on but it's been stym ed.

When we read the SECY, |'I| be very honest
with you. It was, to us, a lot of hand wi ngi ng about
what |icensees mght do if we actually had an
alternative break size in the regul ation, and how do
we know what the effects are going to be, and what if
they do this, and what if they do that? Like we heard
this nmorning, we're already doing research on what a
power uprate m ght neanif we had an alternative break

si ze.
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| mean, we know there's going to be a | ot

—-—— there's no delusions about the technical work

that's going to be necessary to do this. I think
research has done an excellent job thus far. It's
taken a long tine. kay? But we've got a good

foundation to start with, and their efforts shoul d be
focused on getting a firm technical basis for an
alternate break size for both a B and a P. Doi ng
anyt hi ng beyond that at this point I think is wasting
their resources. Ckay.

There's been no successful regul atory or
forminitiative that hasn't been preceded by sonme form
of industry pilot or exenption-type request. Andthis
effort is sorely in need of one. To be honest, | have
no interest whatsoever in discussing sone of those
i ssues that were raised by the staff this norning in
this abstract context.

This Conmittee has been discussing
def ense-in-depth since it has been fornmed. Okay. |
nmean, to what end is that going to take us? So we
need specifics, we need a pilot here.

W're in total agreenment with the staff
reconmendation on the LOOP/LOCA BWR pilot. You're
going to get a submttal on that soon. It will have

sonme good things for Ps init too that are rel evant.
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But on the P side, what | think we're pushing at this
point is to bring arisk-informed approach to GSI 191,
the PWR sunp issue. That's an issue of the day.

We think there's a net safety benefit in
using a risk-informed approach on GSI 191. That was
the other thing that bothered us about this SECY.
There was no nention of any safety benefits or
potential safety benefits inthat entire SECY. It was
al | about inadvertent consequences, and all of this
other stuff. And that's not what the intent of this
effort is. And | think they just nade it a | ot nore
conplicated than it has to be in terns of what we're
trying to do.

Most of it's margin. It's operating
margin for |icensees. The doubl e-ended guillotine
break i s used for things |ike val ve opening times, and
flows, and things |ike that. That's where nost of the
changes are going to conme in. Do | have to overhau
a punp that's 5 gpmunder its flowthat was sized for
t he doubl e-ended guillotine break? | mean, that's
what we do now for tech specs. That's the kind of
thing we're trying to get rid of.

There was a laundry list of --

VI CE CHAI RMANWALLI S: All things |ike that

it's not |arge power uprates?
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MR. Pl ETRANCGELO They were given a

l aundry i st of things that m ght occur, and t hey t ook
t he nost extrenme ones inthis thing. And they're even
doi ng research on those now. | nean, there may be
very legitimte reasons to not go forward with a power
upr at e. | think you already touched on them this
norning. W didn't get to the application phase on
this. I1t's too early. Ckay.

We woul d have been better off with a very
focused pilot, so that's what we're going to propose
now. W have proposed it in GSI-191 space. | hope
that all the staff that was working on this will help
us inthat effort, because we're going to need helpin
that effort, because we're under a very tine
constrained effort on this.

We will not be reducing ECCS capability
when we risk-informG 191. W will be changing it to
be nore ri sk-i nforned and response. It's not reducing
ECCS capability. |If we can make sone changes t hat
stemfroman alternative break size, you can have a
net safety benefit. You could even get small breaks
whi ch are the higher frequency ones that drive the
risk of the sunp issue out of scope for this issue
because you'd never get to recirculation using the

sunp, so | think there's trenmendous potential there.
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And unl ess we get sonething acconplished that shows
that there's a net safety benefit, then | don't see
any future for this effort.

| mean, the Chairman has been pretty cl ear
about that's why he's pushing this effort in all his
talks on this, and | think that's what the
Conmi ssion's expectation is. And to get a SECY back
like that that had no nention of it, and that only
spoke to the abstract di scussion and all these -- how
we have to do mitigation capability for beyond design
basi s events. W raised that issue eight nonths ago.
W know we have to do that.

| mean, that's one of the things research
could work on now, is what's appropriate acceptance
criteria for those beyond design basis things. That
woul d be at least a tangible thing we could use in
this. But as was nentioned, for the BWRs they're
probably goi ng to use t he exi sting acceptancecriteria
that's in 50.46.

For the GSI-191 we'll probably use net
positive suction out at the stream It's a lot nore
work to go develop these alternative acceptance
criteria, and we understand that. And it probably
does warrant a research effort, so it depends on the

application and what you want to get out of it at the
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end as to what acceptance criteria you can settle for.
| f you need sonething that's | ess conservative, then
you have to do nore work to go get it.

Agai n, using nore realistic methodol ogy,
we al |l knew we were going to do that for beyond design
basi s things. And GSI-191, maybe it's credit for
contai nnent back pressure, credit for non-safety
rel ated equi prent, and | ess conservative assunptions
that are used in our baseline nethodology under
regeneration and transport, and all that other stuff.
So, | nean, this is not brain surgery to figure out
nore realistic methodology. But just to throw all
t hose issues up, and they go back to the Comr ssion
and say - and there's three of themup there, and they
have |imted staff, all these technical and policy
issues. | think the Conmi ssion has not been well -
served on this issue.

| have no idea what they're going to do
with that SECY, but again, we're just disappointed
that it got to this point, and that the di al ogue was
stopped on this. So we're going to focus on pilots
t hat can hel p denonstrate how these things would be
done, because totry to discuss these inthe abstract,
at |least fromour perspective, |eads nowhere.

VICE CHAI RVAN WALLI'S: Now, Tony, I|'m
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puzzl ed because | thought when we had a discussion
with you fol ks sonme time ago that you guys were going
to make the case for changes in 50.46 rule. And now
it seenms to be that you're annoyed because the staff
hasn't done it for you.

MR, Pl ETRANGELO. No, that's not it at
all. Okay. We knew the research work was ongoi ng.
That is going to be the basis for the alternative
br eaks. Utimately, we're going to have to
denonstrate the applicability to our plants of that,
what ever nunber is come up with, and how you woul d
control change using that. Ckay.

Again, as | think was said before, just
the placenment of an alternative break size in the
regulation or in the licensing basis of a plant
changes nothing. 1It's what goes forward fromthat.
You know, trying to discern in advance all the
potential effects of all the changes that could stem
froman alternative break size is a usel ess exerci se.
We don't have enough resources, time or noney to do
t hat .

MEMBER ROSEN: | think I understand your
point, and | think | feel sone of your pain. Nowtell
me what it is you're going to do on this pilot that

will help. Wat is the pilot going to be?
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MR PI ETRANGELO. | think at | east on the

BWR pilot, there are sonme defined changes in that
topical report that stem from decoupling LOCA from
LOOP. Okay. So that's very well defined. You can
draw a nice box around it.

The same thing can be said for GSI-191.
"' mnot going to try to change the universe with an
alternative break size. I["m going to use it for
debri s generation purposes, and | also may use it on
cont ai nnent spray operation set points.

MEMBER ROSEN: So you're going to get a
pl ant, a PWR, obviously, for the sunp issue.

MR. Pl ETRANGELO. Ri ght.

MEMBER ROSEN: To actually do sone
cal cul ations and vary the break size --

CHAI RVAN BONACA: :  To show how it woul d be
done.

MEMBER ROSEN: To show how it's going to
be done, rather than rely on the NEI docunent?

MR. Pl ETRANGELO W have to go forward.
We had an effort ongoing on GSI-191 for quite sone
ti me, a baseline eval uati on et hodol ogy. Wat we have
right now is a determ nistic approach and a risk-
i nf or med approach. The determ ni stic approach i s what

you think it is. Ckay.
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The risk-infornmed approach would be an
alternative break size along wth a beyond design
basi s, howdo you mtigate the doubl e-ended guill otine
break, as we've been tal ki ng about, and for any kind
of Option 3 activities.

MEMBER KRESS: Tony, there are a |ot of
possi bl e changes that could be --

MR. Pl ETRANGELO. There are.

MEMBER KRESS: And | agree with you, it's
not very progressive totry to figure out what all of
those are, andtotry to figure out their inplications
with respect torisk. It seens to nme like the way to
handl e t hose i s change themone at a tine on a pl ant -
specific basis, and using sonething |like Reg. Quide
1.174, and sone defense-in-depth considerations. And
that would automatically allow the thing to be
control |l ed and | ooked at.

MR. Pl ETRANGELG That' s preci sely what we
proposed | ast Septenber, was an approach based on Reg.
GQuide 1.174.

MEMBER KRESS: Do you think the existing
pl ant - speci fic PRAs are doing that for that type of —-

MR. Pl ETRANCELO It depends on the
appl i cati on.

VMEMBER KRESS: But it seens tonme liketo
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handl e t hose changes, pl ant by plant, each pl ant basis
is the way to handl e this.

MR. Pl ETRANGELO The way we envi sioned it
going forward was that these specific applications
woul d be identifiedto use the alternative break size.
And then we woul d devel op gui dance on each of those
applications, just |like we have the last 10 years.
And we get alot of interactionwith the staff, we get
alot of input fromthe industry that says here's the
way to do that application. Al right. And then
plants would go in -- there's always been the
under standi ng that even with a revi sed break size, it
was an anendnent request that was going to be needed
tochangeit, so by getting the alternative break size
-- this was kind of the enabling rule we petitioned on
bef or e.

By getting an alternative break size in
the regul ation, you enabl ed people to go out and do
sone things and then cone in with amendnment requests.
You can't do that wunless you're doing exenption
requests if you don't have a change to the
regul ati ons.

| know!| vented alittle bit here and took
nore tinme than | wanted to, but --

CHAI RVAN BONACA: : No, that's val uabl e,
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first of all, input tous. And second, exanpl es woul d
l[imt this genuine concern about all that coul d happen
out there in the universe because of this. Gkay. And
it will nake it nore tangi ble and nore specific.

MEMBER SHACK: Back to you, M. Chairman.

CHAI RVAN BONACA: :  Thank you very nuch
appreciate it. And we want to get back in, let's see
now, at 1:30 or do you want the full hour? Full hour,
so quarter of 2.

(Wher eupon, the proceedings i nthe above-
entitled matter went off the record at 12:44:32 p. m
and went back on the record at 1:43:54 p.m)

CHAI RVAN BONACA: : W' re back i n session.

MEMBER KRESS: You guys recall that with
respect to licensing advance reactors or with respect
to the technol ogy neutral framework thing, the staff
cane up with a nunber of what we thought were
excel | ent i ssues to t he gui dance, and t hey had opti ons
for the Comm ssionto consider with preferred opti ons,
and we | i ked their issues, we |iked their options, and
they set the thing up. As usual, the Conm ssion
didn't agreewith all of us, so they sent themback an
SRM basically asking themto | ook at two things.

One of them was what the heck do we do

about nulti-nodule plants on a site with respect to
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integrating the overall risk.

MEMBE PONERS: You told us several tinmes
what to do on that. D d they listen to you?

MEMBER KRESS: They didn't listen, no.
But we' ve got another chance here. The other thing
has to do with non-1ight water reactor, where you have
to deal with the question of maybe you don't want --
maybe you don't have to have a real containment |ike
with |eak-tight barium Maybe you can have ot her
types of arrangenents, so the question is contai nment
versus confinenent is the way it's been capsulized,
but it's nore detail ed.

MEMBE POAERS: | f you're in that spectrum
of containnment to confinenent, does the European
vented filtered contai nment?

MEMBER KRESS: That's a good interesting
guesti on. That probably would be called rea
cont ai nnent .

MEMBE POAERS: That's a contai nment.

MEMBER KRESS: Yes, | would call it that.
But anyway, those are two issues that the staff was
asked to reconsider or think about, and they've done
that now And they're going to tell us what their
early thinking is on these issues, and get our

f eedback, | suppose. So with that, I'll turnit over
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to you, John.

MR. FLACK: Al right. Thank you, Tom
My name is John Flack. | amthe Branch Chief of the
Advanced Reactors at Regul atory Effectiveness Branch
inthe Ofice of Research. To ny left is Stu Rubin,
who is a senior |evel advisor in the branch. To ny
right is Mary Drouin who i s, | guess everybody knows,
fromthe probabalistic risk assessment branch

MEMBE PONERS: |Is she qualified to -—-

MEMBER ROSEN: Is that Mary Drouin that
was here this norning, or you have two of then?

MR, FLACK: No, sane one.

MEMBER ROSEN: O evil twn.

MEMBE PONERS: Hey, evil is not a word we
associate with Mry.

MR. FLACK: And to her right is TomKing,
a former director in Ofice of Research, who everyone
knows.

What 1'Il do is I1'Il briefly go over
what's in the SECY, sone of the background that |ed up
to that and the issues, and the nmessages we're
sendi ng.

Basi cal ly, first viewgraph, the objectives
of our nmeeting here with the ACRS is to discuss the

proposed response to the SRM we received from the
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Conmi ssion | ast year. That SRM was in response to
seven policy issues that stemred from our review of
Advanced Reactors, so we're here to di scuss them and
then obtain a letter that woul d approve where we're
headed. And in this context, integrate whatever
conments you have with respect to the SECY

The next viewgraph briefly goes over
backgr ound.

MEMBER APOSTOLAKI S: When i s your response
due?

MR. FLACK: It is due April 239 so we
have very little time on that.

Briefly going through the seven policy
i ssues that were raised previously that are listed
here on this viewgraph, the first two are basically
over-arching policy issues, the first bei ng
expectations for safety, and generally t he Comm ssi on
agreed with the staff's position on that; with the
exception of accounting for integratedrisk andyou'll
hear nore about that today.

The second was def ense-i n-dept h, and agai n
the Conm ssion approved the Staff's approach.
However, they provided additional guidance, and
i nstead of basically com ng up with a new policy, was

torevisit some of the policies that we al ready had,
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specifically PRA policy statenent and others, to see
if they can be revised to reflect what we mean by
def ense-i n-dept h.

The third policy issue, use of
| nt ernati onal Consensus Codes and Standards, was not
approved by the Conm ssion. The staff was seeking to
be proactive in that area, to get out in front, to
seek to |l ook at the international community for their
codes and standards and their application to plans
under review. However, the Conm ssion guided the
staff inits guidance, guided the staff toreviewonly
t hose there were applicable to a desi gn under review,
and t hat we shoul d enhance our own codes, and not seek
out International Codes to do that job.

On the fourth one, probabalisticlicensing
basis, this was generally torevisit the Comm ssion on
the fact that we're using PRA nore today than when we
first proposed this as a policy issue back in the
early 90s, and they agree with the staff's position on
t hat on the greater use of PRA, and picking events and
i dentifying systemstructures and conponents that are
i nportant to safety.

On the fifth one, scenario specific
licensing sourceterm that basicallyis consistent to

where we were headed from earlier Comm ssion's
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decisions on that, so we're consistent with using
nmechani stic source ternms in our |icensing decisions.

Cont ai nnent ver sus confi nenment, nunber 6,
is what you'll hear again today. The Conmm ssion did
not approve of the staff's position in SECY and want ed
to knowa little bit nore about it, wanted the staff
to go off and look at potential options for
cont ai nnent performance requirenents and so on, so
you' Il hear about that today from Stu.

And finally the |l ast one was t he ener gency
preparedness policy issue. And at the tine, the staff
recormended we do not change anything there, and the
Conmi ssion agreed to that, no changes regarding
ener gency preparedness, or no reductions in EPZ

kay. And then the bottomthere, | just
sunmari ze what has been approved and di sapproved. And
it's issues 1 and 6, which you'll be hearing about
t oday.

On the next viewgraph we're just briefly
| ooking at how the SECY was structured. It's
structured around those issues, 1 and 6. And then
there are four attachnents to the SECY. The first
attachment gives a summary and a basic status of the
framework. Mary i s preparedto address sone questions

on that, but basically, you'll be hearing a | ot nore
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about that throughout the year. It's not to provide
anything new at this point, but only to say this is
where we are.

Attachnent 2 di scusses and sumari zes t he
basis for the recormendation that you'll hear on the
integrated risk issue. Attachment 3 is the
cont ai nment functional perfornmance requirenents and
di scussions, a discussion of that issue. And
Attachnment 4 summari zes t he wor kshop we had, where we
entertained the public and ot her stakehol ders on that
cont ai nnent versus confi nenent i ssue. Again, the SECY
is scheduled to be sent up to the EDO next Friday,
which is April 23"

Okay. Specifically, with respect to the
two i ssues, and |' mnot going to get too far intothis
at this point because you'll hear alot nore about it,
but basically, on Issue 1, we were to provi de options
for and i npacts of requiring nodul ar reactor designs
to consider integrated risk fromthe use of nmultiple
react or nodul es, and that goes to the i ssue of putting
on many smaller reactors that were equival ent to one
| arger one, and how to treat that probabalistically
froma --

MEMBER KRESS: Now when they say ri sk,

t hey nean both CDF and LERF.
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MR FLACK: That's right, front-end and

back-end, both pieces.

MEMBE POWERS:. John, two years ago the
nodul ar concepts were all the wild rage. |'ve heard
| ess people being -- not so nuch enthusiasm about
those in the last year and a half or so. Are they
still considered a viable concept?

MR. FLACK: Well, there are advant ages and
di sadvantages. | guess the plants seemto be getting
bi gger for sone reason that they' re building. Andthe
advant age of building -

MEMBE PONERS: Yes. | knowthat the Finns

just purchased a newreactor, and it's 1600 negawatt

electrical. It doesn't look likeit's nmoving ——it's
definitely a nodul e. It's a heck of a nodule. I
believe it is. | think that's one of four they think
they're going to buy. |1'mjust asking you with your

pul se to the floor, do you see peopl e pushing these
nodul es the way they were, say two years ago, or have
they just kind of fallen aside?

MR.  KI NG I think maybe Jerry WI son
ought to tal k about what the early site permt folks
are asking for.

MEMBE PONERS: Wel |, | knowthat the early

site permts have these -—— | nean up to 21 nodules in
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one case. But there was two witten |like two years
ago and concei ved of two years ago. |'masking what's
the current - say the |l ast six nonths. | just haven't
seen peopl e pushi ng nodul es so hard.

MR. FLACK: Yes. No, | think you're
right. | think the only place we're seeing any action
at this point is over in South Africa with the pebble-
bed t hat they're proposing, but at this point intime
there's uncertainty there as to when, and what, and
how |l ong, so | think at this point, you're correct in
your observation. W do not have a nodule in, or
soneone that's interested i n building aplant for that
matter in this country that size.

MEMBE POVNERS: | nean, even in the Gen-
Four Programit seens to nme that they have put any
nodul ar concepts on the back burner in favor of the
nore —-

MEMBER KRESS: I n any event, | think these
conceptual issues apply to just nulti-plant size.

MEMBE PONERS: Yes, nulti-unit sites.
It's a position that you' ve taken for as long as |'ve
been doing this as a matter of fact, which we won't go
i nto.

MR. FLACK: Well, the advantage there is,

of course, you could build a nunber of them as you
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need them and not just build one, and hold up all
your resources in building one plant all at once, so
| think that was t he advant age t hat t hey pronot ed when
t he concept came out, that you can add to the site as
needed.

MR. WLSON: This is Jerry WIlson of NRR
if I could amplify a little bit on that. VWE're
expecting two design certification applications next
year, advanced CANDU reactor and ESBWR And at the
nonent, both of themare optim zing their design to
come up a little higher power, so you could see that
as some indications that they're |ooking at higher
power. But at the sane tine, we've recently received
aletter fromthe pebbl e bed fol ks saying that they'd
like to initiate a pre-application review on the
pebbl e bed reactor next year with possible design
certification down the road. And as you also
observed, all three of the early site permt
appl i cations included t he opti on of possibly buil ding
pebbl e bed reactors, so there's kind of votes on both
sides of that issue.

MEMBE POAERS: Yeah, the siting permts -
| nmean, that's just prudence to include that in the
range of possibilities. | nean, they also | eave open

the possibility of buying an EPR at 1600 negawatts a
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pop.

MR. FLACK: Ckay. So those are the --
well, that was the first issue, was again nodul ar
i ssue. The second issueis the contai nment functi onal
performance requirenents and criteria, and t he opti ons
and recomrendations. So at this point, the SECY is
basically i ntended to summari ze the efforts devel oped
for the risk-infornmed framewor k and def ense-in-depth
description. And Mary can tal k about that, and i nform
t he Commi ssi on of the rel evance of the integratedrisk
issuetotheearly site permts reviews, are al so part
of the intent of the SECY

kay. Basically, the SECY recommends to
t he Comm ssion two things. |t seeks approval of the
Staff's recomendation on the treatnent of the
integrated risk for the nodular reactors. And
secondly, it's seeking approval of the integration of
t he options on the contai nment functional perfornmance
requi renents with policy recommendati ons on the frane
work. So those are the two basically nessages that
the SECY i s sending us at this particular tinme. Those
are sort of the bottomlines onthat, and that's where
we're headed. So I'll turnit over now, if there's no
further questions, first to Mary, and then that w ||

be followed by Stu to address these two issues.
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M5. DROUN |I'mgoing to speak on the

first technical issue of integrated risk, which is
Attachnment 2 of your SECY. And what we were asked to
| ook at is should the risk, and we | ooked at it from
a nodul ar perspective, that when you | ook at the risk
concerni ng nodul es, should they be considered on a
unit, a per nodul e basis, or should the risk be | ooked
across all the nodules? And we're only at this point
with this issue is looking at it from the nodul ar.
We're not looking at it fromthe site. It does have
inplications for that, but the policy issue is very
specific to address the nodul es.

In coming upwiththe options that we have

MEMBER KRESS: When you're tal ki ng about
risk here now, are you tal king about both CDF and
LERF?

MS. DROU N.  Yes. When we tal k about the
risk, we're going to be talking —- 1 would say ri ght
now we're going to use CDF and LERF as the exanpl es.

MEMBER KRESS: As the exanples.

M5. DROU N. Because w thout know ng the
exact design we have, CDF and LERF m ght not be the
correct figures. But for illustrative purposesinthe

options that we've | ooked at, we're going to use CDF
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and LERF as our exanpl es.

MEMBER KRESS: The proper definition for
t hose for gas cool ed reactors.

M5. DROUIN:. Correct.

MEMBE POANERS: Wy is this an issue? |f
| look at the safety goals, doesn't it answer that
guesti on?

M5. DROU N If you keep the question up
at the safety goal level, but if youtry to do it at
a surrogate |evel, CDF and LERF are not always the
correct surrogates.

VEMBE POVERS: | guess |'m puzzled. |
nmean, don't the safety goals say that the risk in the
i ndi vidual to nuclear activities will be no nore, and
it specifies the limts? It doesn't say anything
about -- it's very clear, anything within the site
boundary counts in that risk.

M5. DROUIN:. At one tinme, we've got to go
back alittle bit historically. The safety goals were
appl i ed across the industry as an average. Wen we
went into Reg. Quide 1.74, there was a
reinterpretation of the safety goal, and then it was
applied on a plant-specific basis.

MEMBE PONERS: | see now. It's because of

that -- GCeorge |l et you get away with things in 1.174.
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MS. DROUIN: But you are correct. | nean,
if you go back 15 years ago --

MEMBER APOSTOLAKI S: I"'m trying to be
qui et here.

MEMBER KRESS: And |'ve conpl ai ned about
that interpretation in 1.74.

MEMBE POAERS: | know you di d.

MEMBER KRESS: Unpteen dozen times.

MEMBE POVERS: And you got just as far as
George did on his defense-in-depth philosophy
statenent. They didn't pay any nore attention to you
than they did to him

M5. DROUN: Anyway, the options that we
have exam ned or evaluated and the one we finally
ultimately recommended are based on three factors;
based on risk qguidelines |ooking at accident
prevention mtigation, using CDF and LERF as our
exanpl es.

It's also looking at the nunber of
potential nodul es you have at the site, and then the
nmegawatt thermal size of each reactor. And we have
identified three specific options.

Okay. The first option, where there's
really not very nmuch consi deration of the integrated

or the cumul ative risk. And what we're saying onthis
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one is that when you |look at each nodule, we're
eval uati ng each nodul e separately and i ndependently
fromeach other. So, therefore, if you' re using CDF
and LERF, for exanple, as your risk matrix -- you're
usi ng CDF and LERF and you're using the 1E-4, and the
1E-5 respectively, then what we' re saying is that each
one of these nodules has to neet each of those
gui delines. So we're not |ooking at, for exanple, it
doesn't matter whether you have one nodule or ten
nodul es. It's not | ooking at the size of the reactor,
so whet her you have one nodule that's 100 negawatts
thermal, and they're all 100 negawatts thermal, or you
have five that's 100 negawatts t hermal and anot her 20
that's 600 megawatts thermal, it's not naking any
di ff erence.

MEMBER APOSTOLAKI S:  Why woul d t he power
level matter? | can see the issue of nodules --

MEMBER KRESS: It's because the LERF is
defined in ternms of the fixed fission product
i nventory.

MEMBE PONERS: Source term

MEMBER APOSTOLAKI S:  Because what ?

MEMBER KRESS: LERF is defined and back-
cal cul ated based on a fixed fission product rel ease

i nventory.
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MEMBER APOSTOLAKI S:  And t he frequency we

have as a goal for LERF is based on that.

MEMBER KRESS: Based on that, yeah.

MEMBER  APOSTOLAKI S: So it's the
definition that changes.

MEMBER KRESS: It's the actual LERF
surrogate for a safety goal that changes.

MEMBE POVERS: But it could be
recal cul ated because LERF is consistent with the
saf ety goal s.

MEMBER KRESS: Yes, it's consistent with
it. It can be considerably higher for a smaller power
reactor.

MEMBE POVERS: But you could back-
calculate it and get the appropriate nunber for the
surrogate straightforwardly. Wereas, the CDF woul d
be not necessarily consistent.

MEMBER ROSEN: Now, George, you said
sonething that a little puzzled nme. You said for
light water reactors, but | thought the QHOs were
br oader on that.

MEMBE POWNERS: The |ight water reactors
have different weight function than those from
advanced --

MEMBER APOSTOLAKI S: No, the frequency
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that we use now as a goal is for the current
gener ati on, because t hey' re wor ki ng backwards, they're
eval uati ng backwards.

MEMBER KRESS: LERF is very specific for
the current change in |light water reactors.

MEMBER APOSTOLAKI S:  But the change —— if
you have a smaller reactor, what we call now a | arge
early rel ease may not be appropriate.

MEMBER ROSEN: But the quantitative health
obj ective --

MEMBER APOSTOLAKI S:  Same for everybody.

MEMBER KRESS: Yeah, they're technol ogy
neutral .

MEMBER APOSTOLAKI S: It's the surrogate
that you have to be careful about.

M5. DROU N: Even if your surrogate have
changed, | nean, the size reactor could potentially
make a difference.

MEMBER KRESS: But you still have a
guestion there, even if the surrogate changes.

MS. DROUI N: Correct. And we're just
saying at this option, all we're doingis stayingwth
the current practice.

MEMBER KRESS: The operative words | think

on this slide is that bottom bull et.
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M5. DROUN. Ch, yes. Sorry.

MEMBE POWNERS: What, pre-decisional?

MEMBER KRESS: Yeah, that's the --

M5. DROUI N: No, is that we could be
under-estimating therisk tothe public, very much so.

MEMBER APOSTOLAKIS: By the way, is this
by design to | ook that way, or it just xeroxed on the
not ebook on the left there.

M5. DROUIN: It's supposed to | ook Iike a

not ebook.
MEMBER APOSTOLAKI'S: The spiral is what?
MEMBER KRESS: It's a notebook
M5. DROU N It's pre-decisional soyou're
still in your notebook phase.

MEMBER KRESS: She just tore these out of
her not ebook and xeroxed them

M5. DROUIN: Okay. On the second option,
we are startedtobealittle bit integrated here, but
we're only considering the frequency. And what we
mean by that is that the risk fromall the nodul es
conmbi ned has to neet the guidelines. |In addition
each nodul e has to neet the guidelines equally.

MEMBER KRESS: Now | et ne ask you about
this. Does that nean that you have 10 nodul es and

your CDF goal were 1 times 2 to the mnus 4, each
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nodul e has to be one-tenth tines 2 to the m nus 4?

M5.  DROUI N: That's correct. It's
what ever your guideline is over N

MEMBE POAERS: But why is that the case?
| mean, does that nmean that there is no common node
failure here?

M5. DROUI N: No, you could have comon
node failures. It's just the option we've conme up
with that we're just goingtosplit it equally. W're
just going to look at the nunber, and not consider
still at this tinme power, the negawatt thermal size of
the reactor. W' re just going to say you have to neet
t hese gui del i nes, and the nore you have, it's goingto
be tougher to neet them because we're going to split
t hem up equally.

MEMBER KRESS: Does it also say each
nodul e nust nmeet the LERF goal ?

M5. DROUI N:  Yes.

MEMBER KRESS: So one-tenth of the LERF
goal for each nodule. Now that presupposes each
nodul e has sonme sort of separate containnent.

MS. DROUIN:  No.

MEMBER KRESS: Confinenment, or that the
LERF could all be taken out by the CDF.

M5. DROUN W're still treating these
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each i ndependently. You're | ooking at each nodul e as
its own little unit.

MEMBER KRESS: Just like it's a reactor
sitting over by itself.

M5. DROU N Right.

MEMBER KRESS: And anot her reactor here,
anot her reactor here.

MEMBER ROSEN:  This woul d say that if the
licensee thought he mght build ten of these
ultimately, but it was only going to build one to
begin with, you need to be careful and nake sure that
first one was one-tenth of the LERF and the CDF if he
wanted to preserve the option

M5. DROUIN: That's right.

MEMBER ROSEN:  To design one that ate up
too nmuch of the --

MEMBER KRESS: They're not going to
recommend this option.

MEMBER ROSEN: Well, | don't know what
they're going to reconmend because | haven't heard
anyt hi ng.

MEMBER KRESS: Onh, okay.

MEMBER ROSEN:. But |'mjust saying, he'd
have to be thinking ahead. He couldn't just plunge

right on it and put anything he wants on the site
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first. He mght chew up all his CDF and LERF.

M5. DROUIN: That's correct.

MEMBE POAERS: That woul d be good, Steve,
because then when he built the next one it's going to
be really incredibly safe, and we coul d shut down t he
first one, and —-

MEMBER ROSEN:  You mi ght have to build the
next one out of inpervium which is any way to build
it.

MEMBE POVERS: Wl l, technol ogi cal
advances there.

MEMBER APCSTOLAKI S: The penultimate
bull et confuses ne a little bit. Recogni ze this
acci dent provisionisinportant regardl ess of megawatt
power. You nmean, so if | have 10 nodul es for CDF, |
wi Il have 10 to the m nus 5, because --

M5. DROUN. That's right, for each one.

MR KI NG The logic, George, is that
preventing a core nelt accident 1is inportant,
regardl ess whether it's a small reactor or a big
reactor.

MEMBER APOSTOLAKI S: But | woul d say t hat
this would be true if you kept the 10 to the mnus 4
forever. But to divide by 10, then that neans that if

you have a single unit which is 1000 plus nmegawatt,
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you're willing to tolerate a higher core damage
frequency because it's only one unit. In which case,
| don't know that you recognize that accident
prevention is inportant.

MEMBER KRESS: Well, | think, George, you
are exactly right. | think that 10 to the mnus 4 is
predi cated on the fact that there's sonething |ike 100
reactors out there of a given size, and that that's an
acceptabl e preventative role with the reactors. |If
you had 1000 reactors t he same size, you m ght want to
t hi nk about meki ng that goal sonething snaller.

| think we've already said that for
advance reactors, we woul d probably want to have a 10
to the mnus 5 anyway.

MEMBER SHACK: Yes, but this would just
make it 10 to the m nus 6.

MEMBER KRESS: Yeah, but | can't see the
logictothat. | think you want 10 to the m nus 5 for
each reactor, because that still gives you the sane
concept that you're using nowfor the 10 to the m nus
4.

MEMBER APOSTOLAKI' S: | f you bui | d t onor r ow
900 reactors, and you have a total of 1,000 - you
can't really apply these only to the 900. You have to

go back and apply it to all 1,000.
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MEMBER KRESS: That's right. That's

exactly right.

MEMBE POVERS: | have never understood
this argunent. And if | amin Connecticut, | am not
threatened at all by the San Onofre reactor.

MEMBER APOSTOLAKI S:  The Conmi ssion was
thinking, at least in ny interpretation, in ternms of
t he risks nucl ear power inposing on the nation.

MEMBE PONERS: They may wel | have t hought
about that, but they didn't wite that.

MEMBER KRESS: They never used a CDF,
actually used it in the safety goals.

MEMBER SHACK: And expectati ons.

MEMBE PONERS: | renmin confused by this
senti nent, because | read the explicit words, and t hey
tal k about an individual. And an individual in
Connecticut is never going to be affected by the San
Onofre reactors.

MEMBER KRESS: | think they will be, and
I"1'l tell you why. You have one nore reactor
accident, you're going to shut down all --

VEMBE POVERS: He nmay have a code, but
he's not going to be affected by the radioactivity —-

MEMBER KRESS: But | think the ideais you

just don't want to have a core nelt. And the
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probability of having one has to do with the frequency
times the tine, tines the nunber of -

MEMBE POWNERS:. This nmay be a belief on
your part, because there is nothing in policy that
says that we don't want to have a core nelt.

MEMBER APOSTOLAKI S: The policy says
nucl ear power should not contribute nore than one-
tenth of one percent to the accident rate. It didn't
say in Connecticut or in Cklahona.

MEMBE POAERS: Yes, in individual.

MEMBER APOSTOLAKI S:  How do you i nterpret
t hat ?

VEMBER KRESS: | don't think you would
interpret that part of the safety goal in terns of
this.

MEMBER APOSTOLAKI S: Living in the
country. It didn't consider spatial distribution of
i ndi vi dual s.

MR KI NG It tal ks about individuals

around a reactor site.

MEMBE POVERS: Yes, it talks about
i ndi vidual s around the reactor. | don't think any —-
MEMBER KRESS: | don't think you can use

the QHOs to arrive at this 10 to the mnus 4, or 10 to

the mnus 5 at all. | think it's a good issue. It
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has to do with we don't want to have a reactor
acci dent .

MEMBER APOSTOLAKI S:  Yeah, | think that's

MEMBE POAERS: | know they don't want to
have a reactor accident, but that's not what their
explicit QHO says.

MVEMBER KRESS: | don't think this has
anything to dowith the QH0s. It's an input into the
final thing. | think the reason for having 10 to the
m nus 4 i s another reason in the QHOs. You coul d have
the QHOs with |ots of CDFs.

MEMBE POVNERS: | think the answer to that
in debating this issue is to quite referencing
yourself tothis surrogate, go back to explicitly what
you're trying to achieve.

MEMBER KRESS: Onh, | wouldn't be agai nst
t hat, but LERFs have been very useful things, | think.

MEMBE POVERS: Well, LERF | wll agree
with you is a useful thing, because it's indifferent
to the QHGs. It is CDF that causes the problem and
that's because we don't know exactly howthey got CDF.

MEMBER KRESS: But | still say the QHGs
cannot be used to back derive this CDF, unless you

sonmehow t hi nk you can use the CDF as a surrogate --
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MEMBE POWNERS: \What |I'mtelling you is

quit using CDF to adjudi cate this decision, and go to
t he QHGs.

MEMBER KRESS: Yeah, but what |'m sayi ng
there is the QHOs are inconplete in terms of the
expect ati ons. The expectations are also that you
won't have a core nelt accident. You don't get that
out of the QHOCs.

MEMBE POVERS: That may well be your
bel i ef .

MEMBER KRESS: Oh, okay.

MEMBE POVNERS: And we all know that the
beliefs in Tennessee are unusual. The explicit words
don't say that.

MEMBER APOSTOLAKI S: Wasn't there a
conm ssi oner who --

MEMBE POWNERS: Yes, Balinski did all the
back cal cul ations --

MEMBER APCSTCOLAKI S: And he consi dered 100
reactor --

MEMBE PONERS: He cane up with a different
nunber, yes. But that's not what got witten down.
The fact that sonebody did an analysis at one tine
doesn't carry any weight. What counts is what's

witten down.
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MEMBER APOSTOLAKI S: The fundanent al

problemis, and you touched upon it, is that we have
goals that are in ternms of per unit sonething, per
reactor here, per reactor here basically; whereas, it
should have been the total risk. Then you are
cover ed. If you have total risk, then everything
flows naturally. The nonent you say the individua
around the reactor, the reactor here should be the
thing, then you run into problens like this. You
can't do it on a per unit basis theoretically. In
practice, it works if you have a stable fleet of 100

and sone reactors nore or | ess of the sane power | evel

and so on.
MEMBER KRESS: Very much what we' ve got.
MEMBER APOSTOLAKI S: That's why it's
inmportant. |I'm not saying this to you, but it's

important to understand why certain nathenatical
theories are fornulated the way they are. If you go
to decision analysis you'll never see anything on a
per unit thing, unless thereis convincing evidence of
doing it on a per unit time, or per unit sonething
doesn't affect anything, that it's constant no matter
what you do. It should be the total inpact. And I
think the total inpact is on the nation, not the --

maybe the goals are not stated well. You're right,
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stated for individual basis, but I think what they had
in mnd was the nation.

MEMBER KRESS: But still, with respect to

MEMBER APOSTOLAKI S: That's why --
MEMBE POWERS:  Ceorge, your outrageous
beliefs are on better in Boston than they are in

Tennessee. It's what is explicitly witten down that

MEMBER APOSTOLAKI S: No, but the staff
t hough —— i f you work backwards |i ke you did with LERF
for CDF, you remenber you conme up with sonething |ike
10 to the mnus 3. The staff says no, we don't want
any accidents, 10 to the mnus 4. kay. And
everybody said fine.

Now when they said we don't want any
accidents, it seens to ne they nmeant anywhere in the
country.

MEMBER KRESS: That's what | --

MEMBER APOSTOLAKI S:  They didn't nean no
accidents in San Onofre, but it's okay to have in
northern —-

VMEMBE PONERS: George, again your beliefs
are fine.

MEMBER APOSTOLAKIS: It's not a natter of
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bel i ef .

MEMBE POVERS: It's the explicit words
t hat count here.

MEMBER APOSTOLAKI S: And, Dana, you cannot
be as literal as you usually are when --

MEMBE POAERS: | am perfectly capabl e of
being as literal as --

MEMBER APOSTOLAKI S: Your | evel of comment
is the sane | evel as your earlier conment, the | ast
word, predecision. You're going literally.

MR. KING But renenber, the Conmi ssion
did wite down the 10 to the mnus 4 CDF. They wote
it down in a June 15th, 1990 SRMthat told us howto
i npl ement the safety goal policy, so they sort of
suppl emrented the safety goal policy with that SRM It
was | i ke a six or eight page SRM It didn't get into
the nodular plant issue, it did say core damage
prevention is inmportant, and use a 10 to the m nus 4
CDF as a guideline for assessing --

VEMBER KRESS: | remenber that, and in
their expectations for an increased |evel of safety
for advanced reactors they said drop that down to 10
m nus 5.

MR. KING Well, they said don't do that.

The staff reconmended drop it down to 10 m nus 5, but
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the Comm ssion said no, keep it the same, today's
plants, future plants the sane.

MEMBER APOSTCLAKI S: Yes, that was a
di fferent issue.

MEMBER KRESS: Right. That's right.

MEMBER APOSTOLAKI S: And wth the
expectation --

MR. KING That's anissue w're westling
with on the framework --

MEMBE PONERS: Wl |, then you say with the
expectation. How does that figure? That the future
plants will be safer, right?

MR. KING They've cone out qualitatively
and saidin apolicy statement we expect future plants
to be safer, but they never put a nunber on that.

MEMBER KRESS: That true, but they said
use the same procedure and thinking you did with the
evol utionary plants, and those were 10 to t he m nus 5.
Now | guess that's where | assune that 10 to t he m nus
5 was the operative nunber. | could be wong.

MEMBER APOSTOLAKI S: It's the intent that
matters.

MEMBER KRESS: Yes.

MEMBER APOSTOLAKI S: Right?

MR KING Expectation.
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VEMBER KRESS: But still, if you have

three units on a nulti-unit site, you wouldn't ask
each one of themto have -- going forward of the CDF
goal, and in the nodul ar place just the sane thing.
You ask each reactor to neet the goal on CDF, not a
one --

M5. DROUIN: That was option one.

MR. KING | mean, that's the fundanent al
qguestion of howto interpret the safety goal policy,
on a per reactor or per site basis. If it's a per
reactor basis, you're exactly right.

MEMBER KRESS: Well, |I'm anbi dextrous on
that. If it's CDF, it's per reactor. |If it's LERF,
it's per site.

MEMBER APOSTCOLAKI S:  Yeah. | thought that
was what you were proposing.

MEMBER KRESS: That's not what you're

pr oposi ng.

MEMBER APOSTOLAKI S:  Oh.

MR. KI NG Well we'll go through, and
we' ||l cone back --

M5. DROU N. Wiy don't we get to Option 3.

MEMBER APOSTOLAKI S: Yes, just get to
Option 3.

M5. DROUI N: In Option 3, what we're
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saying is that when you | ook at the risk guidelines,
when you |l ook at CDF, that all the nodules have to
i ndi vidually neet the CDF.

MEMBER APOSTOLAKI S: And what wi || that be
now? Can you gi ve ne the nunbers because | don't want
to have to divide.

M5. DROUIN: 1E m nus 4.

MEMBER APOSTOLAKI S:  Each nodul e neets t he
10 to the mnus 4.

M5. DROUN: If it turns out that the risk
gui del i nes for the advanced reactors is a CDF of 1E
mnus 4, that's what we're saying. And each nodul e
woul d have to neet the 1E m nus 4.

MEMBER APOSTOLAKI S: Ckay. Al right.
Good.  Next.

M5. DROUN:. Nowfor LERF, if it turns out
the risk guideline is the 1E mnus 5, what we're
saying is that each nodule has to neet it, and the
conbi ned has to neet it.

MEMBER APOSTOLAKI S:  But isn't that what
Tomand | just said, and you guys said no?

MS. DROUIN:  No.

MEMBER APOSTOLAKI S:  That's what we j ust
sai d.

VEMBER KRESS: No, no. ' msaying -
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MR KI NG If Option 3 is - if the

overall goal is 10 to the mnus 4 for CDF for a pl ant,
for a nmodular plant, if it's 10 nodules it would be
one-tenth of that, because when you add up --

MEMBER APOSTOLAKI S:  That's not what Mary

sai d.

MR.  KI NG | know that's not what Mary
sai d.

MEMBER SHACK: That's what the paper says
t hough.

MR KING That's what the paper says.
M5. DROUN. | don't think they said on

the accident prevention they had to each neet it

equal ly.

MEMBE PONERS: No, not equally.

MR. KING The paper says --

MEMBER ROSEN: Do you guys want to have a
caucus?

MR. KING Yes, we may want a caucus here.
But the intent of the paper is that each one has to
neet one-tenth of the CDF goal, the overall CDF goal.
MEMBER ROSEN: W can al ways t ake a break.
MR. FLACK: | think that's right. The
ideais not to allownodules to float up to what a CDF

woul d be for a large plant, recogni zing that you have
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10 nodul es equi val ent to one plant. So you woul d want
any one of those nodul es to have a | ower frequency of
core danage, so that when the 10 of themare running,
the integrative risk of all 10 running would be no
nore or |less than one large unit running. | nean, |
think that's the intent of it at the front-end.

MEMBER APOSTOLAKI S: Yes, but agai n, John,
ifl thinkinterns of acci dent prevention period, the
accident prevention is inportant, | just don't want
any acci dent.

MR, FLACK: Right. That's the intent.
It's front-end | oaded.

MEMBER APOSTOLAKI S:  Because you have a
| ar ger nunber now.

MR. FLACK: That's right. It's front-end
| oaded. It's leaning towards the preventive side.
Now in the mtigation side --

MEMBER APOSTOLAKIS: But it's not power.
It's because —— it's the nunber. | don't care. No,
it's inportant. Because you have many nore now, you
want a | ower CDF.

MR. FLACK: Right. Alower |ikelihood of
getting -—-

MEMBER APCSTOLAKI S: VWhether it's 100

megawatt or 1, 000, youreally don't care, because what
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matters is not to have an accident.

M5. DROU N Right.

MR FLACK: Right.

MEMBER SHACK: WE' re in perfect agreenent,
Geor ge.

MEMBER KRESS: No, we're not.

MEMBER SHACK: Well, you and | are.
You' re not.

MEMBER APOSTOLAKI'S:  You and | what?

MEMBER SHACK: We're in agreenent.

MEMBER KRESS: " m saying each one of
them each reactor ought to be treated the sane.

MR FLACK: Reactor or nodul e? The nodul e

MEMBER KRESS: Module is a reactor in ny

MR, FLACK: Ckay.

MEMBER KRESS: So when you i npose t he CDF,
you don't take the 10 to the mnus 4 and divide it by
t he nunber of nodul es.

MR. FLACK: Wy not?

MEMBER KRESS: Because |I'minterested in
not havi ng an acci dent happen nationw de, and that's
equal to the frequency, the CDF tines the nunber of

plants, tines thetine they're operating. That's the
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probability of having one, and that's what |I'mtrying
to prevent. But now when | go to protect the people
around the site fromhaving a -- | use the Q(HGs. So
then | say well, I've got to add up all of the LERFs
onthis site, and the sunmati on has to neet the QFGCs,
so | take care of protecting the site people by ny
LERF. My CDF is a different aninmal

MEMBE POVWERS:  Yes. But, Tom in this
case, it seenms to nme when you go to add up those
LERFs, vyou're really adding up a tenth of the
inventories. |In other words, you're going to add t hem
all up, but you're going to have divided the nunbers
by 10 automatically, because --

MEMBER KRESS: | eventually am yes.

MEMBE PONERS: So the nunber is going to
come out the same. |It's still going to be 10 to the
mnus 5" for the site as a whole, because the
i nventories are divided.

MEMBER KRESS: But nowt hat i nposes CDF on
each one of them though, that | should not have
i mposed.

VEMBE POVERS: | mean, that's George's
hangup, George and Shack are the ones that are going
to be shaft themon the CDF

MEMBER KRESS: No, but | don't want to do
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that. | don't want to shaft them on the CDF, but |
want to make sure they neet the LERF.

MEMBE POWNERS: The LERF is okay because
the inventory is -

MEMBER SHACK: This is what you're trying
to do. You're trying to prevent a reactor accident.
I f you' ve got ten of them you divide by ten to avoid
t he accident. Your goal of avoiding a small core
melt, you know, you have a strong desire to avoid
that. And it's —-

MEMBER ROSEN:. We can argue, and we wil |,
each of the nenbers' opinion, but I'd like to know
what the staff thinks. And so, John, will you --

M5. DROUN: | don't have a problemw th
t hat .

MR, FLACK: All right. She has the option
on the next slide. The reconmendation for --

M5. DROUI N: Qur recomendationis Option

VICE CHAIRVAN VWALLIS: And is it vyour
version or TomKing's version?

M5. DROUIN: No, it's both our versions.

VI CE CHAI RVAN WALLIS:  Wich is?

MEMBER ROSEN:. CDF di vi ded by ten because

you have ten nodul es.
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M5. DROU N Right.

MEMBER ROSEN: And LERF -

M5. DROU N: And LERF, they each have to
neet it, and the conmbined has to neet it.

MEMBER KRESS: Doesn't the conbined
suppose t hat each woul d nmeet it? | nean, they have to
be | ower. | nmean, you don't have to have both
statenents, just the conbined --

M5. DROUN But it is nore, but if you
have a conbi nation of nodules - and what | nean by
t hat, say you have a m xture where they're not all the
sane si ze.

MR KING O they're not all the sane
condition. One can be in refueling, and one can be
oper ati ng.

MEMBER KRESS: Yes, but --

MR KI NG The idea was to allow sonme
vari ati on anong the nodul es.

MEMBER KRESS: Yes, but that's all taken
care of by saying the conbined LERF has to neet it.
LERF shoul d have taken into consideration that --

VI CE CHAI RVAN WALLI'S: But doesn't this
depend on the nmegawatts per nodul e?

MEMBER KRESS: It shoul d.

MS. DROUI N: Yes.
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MEMBER KRESS: It shoul d, and i nstead of

sayi ng LERF, maybe we ought to say QHOs.

MR. KING Yes. Perhaps we could just
tal k about the conbined effect, and that would take
care of everything. But the idea is --

MEMBER KRESS: | think you don't have to
say each one of them

MR. KING Yes. The real key point is
that it is the conbined effect that we're interested
in. But our viewis it's the sane thing for CDF.

MVEMBER KRESS: Yes, but | think we're
wrong on that.

MEMBER APOSTOLAKIS: | think there is a
problemwith it, because again, you have to have a
poi nt of view. GCkay. The point of view you have now
isthat a 10 tothe mnus 4 COF refers to a site. So
if I have 10 nodul es there, | have to divide by 10.
That's a point of view It's not in the goals.

My point of view, and | think that's what
Tom was arguing also here, is that | don't care how
many you have on the site. It's the total in the
nation. Soif | have —— if you take each site and put
10 reactors there, then I go on the order of 1,000
reactors, then |I should divide -

VEMBER KRESS: But shouldn't the -
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MEMBER APOSTOLAKI S:  But just because |

did the grand site, it's a perturbation.

VI CE CHAIl RMAN WALLI S: George, | di sagree.
It's all risk benefit. |If you get nore negawatts,
then you can tolerate nore risk. It nust be. It's
bal anci ng ri sk versus --

MEMBER APOSTOLAKI S: Not when it comes to
preventi on. Preventing nuclear accidents is a
fundanental objective by itself, regardless of the
power you get out of it.

VI CE CHAI RVAN WALLI S: If you have a
reactor that produces no power --

MEMBER APOSTOLAKIS: It's the LERF that
depends on that.

MEMBER KRESS: Yes.

MEMBE POWERS: Well, let's just pursue
sonething a little further. Suppose | have ten
reactors on this site, each reactor is so small that
it can never violate the 10 CFR Part 100 siting
criteria. Okay. Then | should bew llingtotolerate
all kinds of accidents there.

MEMBER APOSTOLAKIS:  And |'m sayi ng no,
because even a snmall accident, people don't care.
It's the sane thing with security, for heaven sake.

If you hit the fence, all you' re going to see on CCN
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i s nuclear plant was attacked.

VI CE CHAI RVAN WALLIS: How do you know?

MEMBER APOSTOLAKI S: The fact that --
wel |, how do | know, because | |ive here. Don't you
know t hat anything that starts with N has a problem
so | think the prevention policy is not to find
yourself in that situation. It has nothingto dowth
whet her you produce 1,000 negawatt or 100. You j ust
don't want anything that is called nucl ear acci dent,
and that's why we even tolerate the 10 to the m nus 4
instead of 10 to the mnus 3, which would be
consistent with the goal .

MEMBER KRESS: That's exactly right.

MEMBER APOSTOLAKI S: Yes. It's a
different objective, it's a fundamental objective
i ndependently of the risk.

MEMBER KRESS: Absol utely. That's why you
can't get it out of the QHGCs.

VI CE CHAI RMAN WALLI S: CGeorge, you're
goi ng agai nst all the principles of PRA, were you | ook
at consequences, say no acci dent whatsoever. If the
acci dent has nore consequences, you're nore careful
about preventing it. Right?

MR, KI NG Havi ng an accident to begin

withis aconsequence, forget the amount of radiation.
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MEMBER KRESS: That's part of defense-in-

depth and --
MEMBE POAERS: Psychol ogical, financial.
MEMBER APOSTOLAKI S:  The goal s of Mary's
—- the project that Mary is —— K mnus 1 project, on
the goals it says -- defense-in-depth says that for

core danage frequency you have 10 to the m nus 4, and
therefore, use 10 to the mnus 5. And there is a not
So subtle assunption there that prevention is a
t housand tinmes nore inportant than mtigation, 10 to
the mnus 4, 10 to the mnus 5, sonmething |Iike that.
Sol think it's a fundanmental objective not to have an
accident, period. | don't care how nmuch power you've
got -—-

VI CE CHAI RMAN WALLI S: Then you shoul d
make it 10 to the minus 10 or sonething.

VMEMBER APOSTOLAKI S: You could, if you
coul d.

MEMBER KRESS: It's a policy statenment,
and there's no technical reason for it. 1t's what
people think is realistically achievable, and
acceptable to the general public.

VI CE CHAl RVAN WALLI S:  Then you better ask
the public and not this group of people here.

MEMBER APOSTOLAKI S: The public is the
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five conm ssioners. That's what the public is.

MR KING It's clearly apolicy decision,
and that's why it's gone to the Conm ssion.

MEMBER APOSTOLAKI S:  Good.

MEMBER KRESS: It's policy.

MEMBER APOSTOLAKIS:  So do | understand

where you stand, and the gentl eman stands.

VI CE CHAl RMAN WALLIS: Yes. |'d like the
rationale from the staff. | haven't heard much
rationale yet that | believe, so is there sone

believable rationale that you have that you can
per suade us wth?

CHAI RVAN BONACA: :  Yes, we heard t he ot her
rational es.

VI CE CHAl RMANWALLI S: The staff's t hought
about it nuch nore than we have perhaps, so naybe you
coul d give us a convincing argunent.

MR KING \Well, the rationale is that
prevention of an accident is inmportant regardl ess of
the reactor size. And when you're adding a group of
nodul es all at one tine to a site or over sone period
of time to a site, you don't want the |ikelihood of a
core nmelt accident on that site to all of a sudden
junp up.

VI CE CHAI RVAN WALLI S: It says negawatt
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t hermal of nodul es considered in one line. 1In the
next lineit says it's regardless of power, so | don't
understand this slide.

MEMBER APOSTOLAKI S:  El even?

VICE CHAIRVAN WALLI S: You weren't
consi dering nmegawatts at all.

MEMBER APOSTOLAKI S:  El even.

VI CE CHAI RVAN WALLI S: If you' re not
consi dering megawatts, that's a fal se statenent.

MEMBER APOSTCOLAKI S:  That's exactly what
it said.

MR. KING One is tal king about acci dent
prevention.

VI CE CHAI RVAN WALLIS: It says negawatts
consi dered, and thentwo I ines down it says regardl ess
of megawatts.

MEMBER APOSTOLAKIS: This is mtigation,
the other is LERF.

M5. DROUIN: Action is inportant.

MR. KING Yes, regardless of plant size.

MEMBER  KRESS: Megawatts will be
consi dered because when you cal cul ate CDF, it enters
into the calculation. But you're not explicitly
putting it in the acceptance criteria.

MR. KING Right. But accident mtigation
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does have dependence upon source term which is
dependent upon plant size, so we're allowing the
analysis to give credit for that.

CHAI RVAN BONACA: :  Yes, and this slideis
confusing because it doesn't specify that the
statenents relate to LERF.

MR,  KI NG Yes, that |ast one doesn't.
You're right. Well, it says accident mitigation the
 ast two words.

MEMBER APOSTCOLAKI S:  Yes, you have t o know
t hat .

VI CE CHAI RVMAN WALLI S: | don't understand
this at all. You' ve got three conflicting statenents
about megawatt thermal. Are you considering megawatt
thermal or not? Are you giving credit for --

MR. KING  For accident prevention, no.
For accident mtigation, yes.

VI CE CHAI RMAN WALLI'S: Well, that's not
stated. | mean, it's just three —— it's not spelled
out in this slide anyway.

MEMBER KRESS: That's what they nean.

VMEMBER APOSTOLAKI S: | guess the only
m nor disagreenent in | think Toms and nmy point of
view and your's, is that you take the number of

reactors or nodules at the site, and you divide the
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goal by that. | would take a broader view and say the
total number in the country should be the number you
divide the 10 to the minus 4 by. Now you m ght say
well, | don't knowwhat it is, and so on. But if you
—-- yes. Yes, the total nunber in the country, not on
that site.

MEMBER KRESS: Absol utely, George. You're
absol utely right.

MEMBER APOSTOLAKI S:  You coul d di sagr ee,
maybe, but don't --

MEMBER KRESS: Well, fromwhat | hear, |
may be addi ng conments to -—-

MEMBER APOSTOLAKIS: |'mnot sure that's
acritical point though. Do youthinkit's acritical
point? Well, it is -

MEMBER KRESS: | think it is because --

MEMBER APOSTOLAKI S:  Because t hey assuned
t here would be 1,000 reactors.

MEMBER KRESS: But | think the industry
woul d be up in arnms over that.

MEMBER APOSTCOLAKI S: | think everybody
neets that, 10 to the mnus 5. Now one of them who
was it, 1Gor First Energy -- these guys are going to
have a probl em

CHAI RMAN BONACA: : | understand where
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you're comng from but you can go to the limt,
assum ng you have your nodule on that site. Ckay.
And then you say each one of themis 10 to the m nus
4 because - well, you know, we're nmaking the
i kel i hood of core damage on that site very high.

MEMBER APOSTOLAKIS:  No, no, no. That's
not what we're saying. W' re not saying you keep the
10 to the mnus 4. W're saying you take the 10 to
the m nus 4 and divide by the total nunmber of nodul es
in the country.

MEMBER KRESS: That's exactly what | --

MEMBER APOSTOLAKI'S:  Not on one site.

MEMBER KRESS: If 10 to the mnus 4 is
acceptable for 100 reactors, you' ve got the right
show, what you need right there.

MEMBER SHACK: Back to the reactors, every
time you add a new —-

MEMBER APOSTOLAKIS: It's a problem

MEMBER KRESS: Wel |, no, that's a problem
So what you do is you make for advance reactors, you
make it 10 to the m nus 5 and say now when you step up
to 1,000 reactors, which we're never going to get, so
we're taking care of the problem That's the way you
deal with the fact that you change it every tine.

MEMBER APOSTOLAKI S:  And t hen you can say
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t he exi sting reactors are grandfathered.

MEMBER KRESS: Yes. Exactly right. You
don't have to backfit.

MEMBER APOSTOLAKI S:  Look, | don't think
this is nore stranger than what they're proposing.

VI CE CHAI RMAN WALLIS: Well, could you
explain to mne —-

MEMBER KRESS: | think it's the right
thing. It makes a lot of |ogic and technical sense,
and properly | think interprets the --

MEMBER APOSTOLAKI S: It coul d be an Opti on

VI CE CHAI RVAN WALLI S: So if I put 100
nodul es on a site --

MEMBER KRESS: Each one of themhas a 10
to the m nus 5.

VI CE CHAI RVAN WALLI S: Each one produces

MEMBER APOSTOLAKIS: Ten to the minus 6
NOW.

VI CE CHAl RMAN WALLI'S: —-- ten negawatts.
Each of them has to have a 10 to the m nus 6 CDF?

MEMBER KRESS:  Sure.

VI CE CHAI RVAN WALLIS: So the group of

themis equivalent to one.
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MEMBER KRESS: Yeah.

MEMBER ROSEN. Ri ght.

VI CE CHAl RMAN WALLI S:  And t hen how about
LERF, sane thing?

MEMBER KRESS: No, no, no. That's what
t hey' re saying, not George and |I. | said each one of
them has to have 10 to the mnus 5. That's what
George and | are saying.

MEMBER APOSTOLAKI S:  They' re sayi ng that
rat her than dividing by the group, you divide by the
nunber in the country.

M5. DROUN. W're |looking at in a site,
not across the country.

MEMBER APOSTCOLAKI S: They're | ooking at it
on a site basis, we're looking at it on a nation
basi s.

VI CE CHAI RVAN WALLI S: But if you put 100
nodul es on a site, does the public believe you are now
doubling the risk of reactor accidents?

MEMBER KRESS: You take care of that with
your LERF. You protect themw th your LERF. You have
to add up all of the LERFs.

MEMBER APOSTOLAKI S:  Yeah, the LERFs wil |

VEMBER KRESS: That takes care of
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protecting the people around the site. The CDF -
VI CE CHAI RVAN WALLI S: So safety has to do
with LERF, and sonetines psychol ogi cal --
MEMBER KRESS: Except there is this
guestion with balance in your LERF cal culation. You
still have to bal ance CDF properly, but we've al ready

deci ded what that's going to be.

MEMBER APOSTOLAKI S: | mean, they're not
i ndependent. It could be another interpretation.
MEMBER KRESS: | nean, when we cal cul ate

this —-

CHAI RVAN BONACA: : That' s nore a practi cal
approach, however.

MEMBER KRESS: When you take 10 nodul es,
each one of themw th the sane CDF and cal cul ate the
LERF, you don't just take that one CDF. You use the
10 ti mes that CDF, times sone sort of way you can fail
t heir contai nments, whatever it says, so you do add up
t he CDFs when you cal cul ate the LERF.

MEMBER SHACK: But you're going to have a
hard tinme explaining to the guy that he's 10 tines
nmore likely to have a nuclear accident in his
nei ghbor hood than the guy over there is, even though
you tell himthe LERF is going to be the sane.

MEMBER KRESS: Well, we do what's right,
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not what has appearances of --

MEMBER SHACK:  The people have certain
expect ati ons.

MR. KING Accident prevention is right.
| don't see how you can say that's not right.

MEMBER KRESS: Well, we're preventing it
by —-

VI CE CHAI RVAN WALLI'S: What's right is
what he thinks is right, not what you think is right
for him

MEMBER ROSEN: And that's denocracy.

VMEMBER APOSTCLAKI S:  How do you know what
he t hi nks?

CHAl RVAN  BONACA: : Vel |, I t hi nk
instinctively he believes nore in prevention than —-

MEMBER APOSTOLAKI S: | don't think you
guys should -- | nean, | don't wunderstand this
argunent he thinks this individual. These people are
represented by the five comm ssioners, period. All
you have to do is convince the conm ssioners.

MEMBER KRESS: That's right.

MEMBER APOCSTOLAKIS: W don't have to go
out on the street and start aski ng peopl e what do you
think. That's the way the systemworks. The people

are the commi ssioners, soif the conm ssi oners approve
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this, thenit's fine. | nean, let's not talk about --
there is no end to this.

VI CE CHAI RVAN WALLI S:  And you've got to
gi ve them a good rational e.

MEMBER APOSTOLAKI S:  And that's what this
neeting is all about.

CHAI RVAN BONACA::  All right. | think -

MEMBER SHACK: This inspires confidence,
"1l tell you.

MEMBER APOSTOLAKIS: \What the staff is
proposing is simlar towhat Tomand | think is right,
if you assune that you will have 1,000 of those.
Ri ght ? Because they divide by 10. And in that sense,
t hey are saying the 100 --

MEMBER SHACK: You're sharing the risk out
over all the reactors.

MEMBER APOSTOLAKI S:  Yes.

MEMBER SHACK: These guys are really
keeping the site —-

MEMBER APOSTOLAKI S: It's the sanme t hing.
It's exactly the sane thing.

MEMBER SHACK: No, it's not the sane
t hi ng.

MEMBER APOSTOLAKI S: Because t hen t he next

step woul d be okay, | have 100 units and now they're
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alittle higher, I can give an argunent that | don't
have to worry about them | don't want to backfit.
kay. O course, sone of them are above 10 to the
m nus 4, but we don't --

CHAI RVAN BONACA:: But the other plants
all exist already, but this guy here wants to put 20
nodul es on his [ ocation. | can do sonething about it.
kay.

MEMBER APOSTOLAKI S: Yeah, but that
somet hi ng has to have sone basis.

M5. DROUIN: George, | nean if you' ve got
two different sites and each site has 10 nodul es, we
are saying that they have to neet it -- each nodul e at
each site has to neet it at 1E m nus 5.

MEMBER APOSTOLAKI S:  Yes.

M5. DROU N: Because we're | ooking at it
on a site basis. If | understand what you're saying,
then they' d have to neet at 5E mi nus 6, because you're
saying you want to take it across everything, which
woul d be a total of 20 --

MEMBER APOSTOLAKI S:  No.

M5. DROUIN: Well, that's what it sounded
i ke you were saying.

MEMBER APOSTCLAKI S: Now you w Il be

hi gher than the mnus 5, because in nmy case |'l|
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di vide by the total.

MEMBER RANSOM Al l sites.

MEMBER APOSTOLAKI S: Al sites, 140. You
di vide by 10, but | woul d divide by 100 and what ever.

M5. DROU N. Ckay. But we are not | ooking
at the current set. W are just answering -- the
qguesti on posed to us by the Conmm ssion was what do we
do with the nodul es. It does have inplications.
That's a separate policy issue if you want to now
bring in the current set of plants. But we were just
asked to |l ook at the integrated risk across the set of
nodul es, and we answered it in that very narrow
cont ext .

Nowif you want to extend that tothe site
where you have current plants, that's a separate
i ssue, and we don't have a reconmendation for that.

MEMBER APOSTOLAKI S: Let ne give you ny
t hi nki ng on -—-

MEMBER KRESS: Wien you do this, and you
have say 10 nodul es on one site, and you take one-
tenth CDF for each one of them and sonebody at
another site builds three identical sets of these
nodul es, nowyou' re goi ng to have one-third of the CDF
for each.

MS. DROUI N: Correct.
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MEMBER KRESS: It doesn't nmake sense.

VI CE CHAIl RVAN WALLIS: It does to the guy
who's living there.

MEMBER KRESS: No, it doesn't. He's
smarter than that.

VI CE CHAI RVAN WALLI S: No. If you're
going to put 100 nodules, he's going to see 100
reactors in ny backyard, and --

MEMBER KRESS: Well, he's going to ask
what risk aml| being put to, and you're going to tell
hi m t he LERF val ue.

MEMBER APOSTOLAKI S:  He's never heard of
LERF.

MEMBER KRESS: LERF interns of .1 percent
of his chances of dying sone ot her way.

MEMBE POVERS: Tom you're absolutely
correct. It's not going to take long for that guy to
realize that he's gettingthreetinmes the core bandi ng
frequency that his neighbor down the road is being
subj ected to per nodul e.

MEMBER KRESS: That's right. He's the guy
that's going to conpl ain.

MEMBE POAERS: He's going to conplainlike
crazy.

MEMBER KRESS: Yes.
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MEMBE POAERS: And if Ceorge --

MEMBER KRESS: It works both ways.

MEMBE POAERS: And since Georgeis worried
about the headlines inthe "Boston A obe", this guyis
going to get headlines in the "Boston G obe" as big as
the —-

MEMBER KRESS: Absolutely. And so you
pi ck out a nunber and you apply it to all of it, and
it would be justified on the basis of total nunber and
expectations for increased safety. M/ guess woul d be
that would be 10 to the mnus 5 for every CDF for
every nodul e, because |'ve not used 10 to the m nus 4
because there is an expectation of increased safety
for new plants. And you're planning on increasing
these, so | would choose 10 to the mnus 5, and say
that's what our recomnmendation is.

MEMBER APOSTOLAKIS: O even higher. It
coul d be hi gher because --

MEMBER KRESS: It could be higher, you
know. It could still be 10 to the m nus 4.

MEMBER APOSTOLAKI S:  Let me give you this
line of thinking. W want to prevent accident
anywher e. Right now it's 10 to the mnus 4 per
reactor. We have 100 units. That inplies that per

year we want the probability of 1 percent or |ess of
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an acci dent anywhere.

MEMBER KRESS: That's right.

MEMBER APOSTOLAKI S: And that's
i ndependent of the nunber of units. So if now ny
nunber of units beconme 1,000, then on a per wunit
basis, it should be 10 to the m nus 5, to preserve the
1 percent. |If | have 500, it would be whatever it is,
to 10 to the mnus 5.

MEMBER KRESS: Yes. And ny point was that
the 1 percent, | think rethinking that and having
second thoughts about it, it ought to be better than
that for new reactors, so let's make it 10 to the
m nus 5.

MEMBER APOSTOLAKIS: No, | preserve the 1
percent .

MEMBER KRESS: No, what |'msaying is you
really shouldn't because the Comm ssion is having
second thoughts about that being appropriate.

MEMBER APOSTOLAKI S: The 1 percent is
anywhere, from any reactor.

MEMBER KRESS: | know, but they're having
second thoughts about that, so let's make the new
reactors 10 to the m nus 5.

MEMBER APOSTOLAKI S: Oh. And that's a

factor of 2.
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MEMBER KRESS: Yes.

MEMBE PONERS: Let just inject a comment
that M. Wallis would |ikely make. You guys can't
pul | these nunbers out of the air. They have econom c
consequences. | mean, you can't just grab at sone
nunber and say let's nmake it this.

MEMBER APOSTOLAKI S: No, ['"m just
inferring fromwhat the policy of the agency is right
now. |'mnot grabbing anything. |'msaying you have
a 10 to the m nus 4 goal, 100 reactors. That tells ne
that on a per year basis, it's 1 in 100. You are
working with that. That has been the policy for 40
years. Now if you want to go to 500 reactors, or
1,000 reactors, | want to preserve it 10 to the m nus
2 per year, so | have divide by --

MEMBE PONERS: Who said that you wanted to
preserve the 1 percent? | mean, where is that
witten?

MVEMBER APOSTOLAKI S: Make somne assunpti on,
okay. | don't want to increase it.

VI CE CHAl RMVAN WALLI S: But, George, here's
one of the nost inportant decisions you can nake for
people living near a plant. You're making it just by
pulling 1 percent, or a factor of 10 here.

MEMBER APOSTOLAKI S: |'manazed that you
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say that, because |I'm not making any decision. |'m
just trying to analyze the inplications of the
recommendati ons, and the five Americans who represent
the public will make the deci sion.

MR FLACK: But getting back to the
option, there's a global issue and there's a |oca
i ssue, you mght say. W're |ooking at the |oca
issue in this paper; the integrated risk when you
build a nunmber of nodules at a site. And how do you
address that risk as comng forward with a |icensing
application for that site, for that plant that now
consi sts of X nunmber of nodul es? How do you i ntegrate
that risk to conme up with criteria, and that's the
option that's being chosen

MEMBER APOSTOLAKIS: | think there is a

m sunderstanding around the table, at |east on ny

part. | know Tom has his own views. [|'mnot saying
thisis wong. Al I'"'msayingis thereis an equally
pl ausible, or perhaps a Ilittle nore plausible

interpretation of the goals and the policies, the
existing policies, that could lead to an Option 4
according to what we've been arguing. ' m not
criticizing this. There is a big difference.

MR FLACK: | understand, but --

MEMBER APOSTOLAKI S: | nmean, you gave
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Option 1. Now conme on, what was Option 1? Option 1,
as | recall is -

MR. FLACK: Let's treat themall |ike we
do today with regular plants, and --

MEMBER RANSOM Wl |, what do you today if
you have |ike four plants on -

MEMBER APOSTOLAKI S:  Not hi ng.

MR. FLACK: Well, we have three plants at
asite, Paolo Verde -——and | think it was an option to
build two nore, correct ne if I'mwong, so we would
just |l ook at each plant.

MEMBER RANSOM It's per plant, not per
site.

MR. FLACK: And we'd consider that in the
context of the safety goals, and recognizing that if
the plant is neeting the safety goals in every one of
those plants, it's safe enough, basically is the way
we do business. That's in the context of a policy.
It's not a requirenment now, it's a policy. W |ook
for the —-

MEMBER RANSOM Well, it's a little hard
to see the difference between that and say multiple
nodul es.

MR. FLACK: Vell, the only thing with

mul tiple nodules is that you could have many nore of
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t hose that generate the same quantity of electricity.
So the question is okay, nowinstead of com ng forward
with one | arge pl ant, you cone forward with 10 smal | er
ones. What is the integration of that risk of 10
smal | er ones, and how shoul d we perceive that risk if
we're going to take that and break it down to each
nodul e? And | think that was the question at hand,

how are we going to deal wth that issue.

MEMBER RANSOM | understand that, but -—-

MR FLACK: And that's what this is about.
Now i f we tal k about other plants across the nation,
that's a bigger issue.

MEMBER APOSTOLAKI S: Ckay. Let me ask
anot her questi on. | said that this is not wong,
nothing is wong in this case. This is a different
ki nd of argunent. Are you saying that what Tomand |
are proposing is wong?

MR. FLACK: Ch, no. I'mjust trying to say
there's adifference bet ween what we' re novi ng f orward
with here.

MEMBER APOSTOLAKI S: Right, there is a
di ff erence.

MR,  FLACK: And this option that vyou

pr opose.
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MEMBER APOSTOLAKI S:  So what woul d be the

i npedi ment to putting it as an Option 4, the fact that
we don't have tine.

MR. FLACK: Well, it expands the scope to
sonet hing nore than just nodul es.

MEMBER APOSTOLAKIS: It's that you don't
have tinme, John.

MR. FLACK: Wll, that's what | nean,
expandi ng the scope --

MEMBER APOSTCOLAKI S: Because you don't
just sit down and wite an extra section. | nean, it
has to be reviewed by N plus 1 people.

MR FLACK: Yes. O course.

MEMBE POWAERS: John, let ne ask you this
guestion. You're dealing with alocal question. Wy
are you dealing with it in terns of CDF? Wy don't
you just go to BRI SK?

MR. FLACK: | would say in the —- al t hough
it's asort of —— 1 nmean, you mght call it a cop-out.
It's alot easier to deal with it as an engi neering,
t he engi neering aspect is easy to deal with at that
type of consideration, and provided it's consistent
with that goal. |"m not trying to say that we're
novi ng away fromthat goal. W understand that goal

is there, but it's a much nore difficult goal to work
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with when you're doing a review of a plant.

MEMBE PONERS: But what |'mthinkingis —-
ny t hi nki ng would go this way. Wth the risk, |ooking
at the QHO and trying to deal with that, | can get a
consi stent answer. And then fromthat, | can figure
out a way to calculate the CDF that | want to use. |
think CDF is getting you in trouble because this
doesn' t have any | ogical connection -- any
quantitative, easy to understand connection wi th QHO
It has a connection with things that George has been
tal king about, the time, the reactors in the nation
times the nunmber of years they operate. And that's
fine if you were working on the global issue. But
since you' re working on the |ocal issue, | think you
have to come back to the QHO Once you get that
answer from the @QHO, then calculate what the
appropriate CDF is.

MEMBER APOSTOLAKI S: But I would not --
risk is not the only fundanental objection.

MEMBE POVERS: | don't argue with that,
but his ground rule is he wants to work the |oca
i Ssue.

MEMBER APOSTOLAKI'S: | understand that.

MEMBE POAERS: Okay. And | think where

you run into logical traps is working a paraneter
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that's based on the global issue and trying to apply
it in the local issue. It gets around that if you
woul d just go and wor k t he QHO approach, and t hen once
he gets that answer, say what does that inply about
t he CDF, because | know kind of how they got to it.
And you coul d do preservations of some point --

MEMBER APOSTOLAKI S: We do this for LWRs,
as you renenber, Sherrie did that for us, because he
went back to 11. 50 and ot her standards, and found t hat
the contribution of the containment, for exanple, was
a certain nunber. GCkay. So you can work backwards
now fromthe QHOs to the large rel ease, and then he
| ooked agai n and said wel |, you know, fromcore damage
toreleasethereis afactor of X, and work backwar ds.
Wth the new designs you don't have --

MEMBER KRESS: You don't have that
cont ai nnent .

MEMBER APOSTOLAKI S:  You haven't done the
PRAs, you don't know what the factor will be. It wll
be difficult to work backwards as we did --

MEMBE POAERS: But the QHO, you can cone
back and you get a LERF. Ckay?

MEMBER APOSTOLAKI S: I f you know how nuch
you buy fromthe contai nment.

MEMBE PONERS: No, no. | can get a LERF.
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kay. So then | can say okay, well the LERF is
typically a tenth of the CDOF -

MEMBER KRESS: That's an assunption.

MEMBER APOSTOLAKI S: See, that's an
assunption for LWRs.

MEMBE PONERS: That is a way of doing it.
kay. And you can make your judgnment on what CDF is,
but you come up with a LERF. I[t's quantitatively
related to the QHO

MEMBER APOSTOLAKI'S:  You're right.

M5. DROUIN: Ckay. |If you renenber on our
slides -

MEMBER APOSTOLAKI S: We did that for LWRs.
It was 10 to the minus 3, and then they reduced it by
10. Sherrie did it for us.

VI CE CHAl RVAN WALLI S: The LERF is a | ocal
thing. It's the guy who's actually living near the
pl ant. And what you're doing here is you're bal anci ng
the whole nuclear gane, is this is risk/benefit -
whose ri sk, whose benefit? Are you going to | ook at
it as a nationwi de thing, or are you going to | ook at
it —

MEMBER APOSTOLAKI S: You must because t he
person, the guy --

VI CE CHAl RVAN WALLI S: Well, | don't know.
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You have to enunciate sone principles. I'mtelling
you, the safety of the person |living next to the plant
is paramount. Therefore, we will decide on LERF. O
it's a risk benefit spread over the whole nation
Therefore, we going to have sone other principle -

MEMBER KRESS: The risk benefit has
al ready been done.

MEMBER APOCSTOLAKI'S:  |'mnot introducing
any new princi pl es.

CHAl RVAN BONACA:: Well, it seens to ne

that we understand the differences of a plant, and

there is another —— | mean, we have little npre than
hal f an hour left. | think we shoul d nove on, because
| see that -

M5. DROUN. The thing 1'd |ike to make
clear is that we were using CDF and LERF as exanpl es
of our accident prevention in mtigation.

MEMBER KRESS: Yes, we understand that.

M5. DROUN  And if you go through the
paper, you don't see the words CDF and LERF t here, and
they weren't on our slides.

MEMBER KRESS: That's right.

M5. DROUN: And as we point out on this
| ast slide here, there's guidance that's goingto have

to be devel oped. What we're trying to say with Option
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3 is that in Option 3, that we want to focus in on
acci dent prevention, because we think it's inportant.
W want to prevent accidents. | think that's a goa

you can't go away from And when we | ook at acci dent
mtigation, we want to take into account on the
accident mtigation the size of the reactor. And
that's the recommendati on we' re maki ng conceptual | y.
And there's going to have to be details worked out.

MEMBER KRESS: When sonebody cones i n and
says | want to build a nodul ar reactor systemon this
site, are you going to require himto tell you what
t he maxi mum nunber of nodul es he's going to have on
t here?

M5. DROUN. This is a detail that would
have to be worked out.

MEMBER KRESS: That's one detail because
that fixes the nunber of the CDF and the LERF --

MR KING | think the way the ESPs are
now, they put down the maxi mum nunber of negawatts
thermal , and t hen you can di vide i nto that however big
your nodule is. That'll tell you howmany nodul es you
can have. | think that's the way they're com ng in.
Jerry is shaking his head yes over there. So they
don't say nunmber of nodul es, they say total nunber of

nmegawatts t her mal
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MEMBER KRESS: Say they're going to build

two nodul es this year, add two nore at the end of five
years, and add two nore five years fromnow, and we' ve
accounted for the risk of all of those starting today,
whi ch doesn't seemlike it's devel oped consistent to
ne.

MEMBER APOSTOLAKI S: So the pebble bed
reactor will have a particul ar design, which may turn
out to be okay to be licensed at Site X, but not Site
Y. That's what you're sayi ng, because at Site Y they
may want to put nore. That doesn't make sense to ne.

MEMBER KRESS: That doesn't make sense.

MEMBER APOSTCLAKI S: It doesn't nmeke
sense. It has to be nationw de.

MEMBER KRESS: Absol utely.

MEMBER APOSTOLAKI S:  Anyway, | think I've
sai d ny peace.

MEMBER KRESS: | think it's maybe two
against | don't know how many.

MEMBER APOSTOLAKIS: Galileo was right.

MEMBER SHACK: Burning is fun.

MR. KING Ckay. Are we ready to nove on
to the next one? kay.

MEMBER APOSTCOLAKI S: | still want to

enphasi ze that these are matters for interpretation.
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' mnot saying that what you're doingis wong. It's
just another way of interpreting.

MR FLACK: Okay. We recognize that.

MEMBER APOSTOLAKI' S:  You think what |'m
saying is wong?

MR. FLACK: Ckay. Are ready to nove on?

MR. RUBIN: Ckay. Fortunately this next
topic is alot |less controversial than the one we're
leaving. |'m Stuart Rubin. I'mwth the Ofice of
Research Advanced Reactors. This next topic is
essentially a status report on the work of the staff
to devel op options, as was nentioned, in the area of
non-light water reactor containnment and functional
performance requirenents and criteria. It's been
referred to as confi nenent versus contai nnment but the
Conmmi ssion has kind of broadened that to be a nore
functional | ook at contai nment requirenents. Thisis
the third neeting, | believe, with the ACRS on this
subj ect. Next slide.

MEMBER APOSTOLAKI S: What am | m ssing
here? The feedback is verbal

MR RUBIN. Well, because we are -—-

VMEMBE POVERS: George, how do you get
f eedback other than verbally?

MR. RUBIN: Well, |I nmean as opposed to in
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witing in your letter.

MEMBER APOSTOLAKI S: No, no, no. He's
right.

MEMBE POAERS: You neant oral.

MEMBER APOSTOLAKIS: Don't you know you
have a M. Literal over there.

MR. RUBIN: And | thought this would be no
controversial. | was wong.

MEMBER ROSEN: Maybe you coul d get here on
Sat urday norni ng when things go snoot her.

MEMBER APOSTOLAKI S: No, no. John was
about to say --

MR. RUBIN. The letter is really -- what
it"'srequestingisontheintegratedrisk part. GCkay.
Let's go to the next slide. | think we covered that.

Again, just by way of background, the
staff in the |ast SECY paper proposed two options.
One would have required a conventional type
contai nnent for non-light water reactors. The other
option was to allowthe possibility of other kinds of
contai nnents provided that there were performance
requirenents and criteria that would be established
and woul d be net.

VI CE CHAIl RMAN WALLIS: Wiy is it retained

pressure rather than the content, they' re assigned to
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retain the fission products.

MR RUBIN:  Yes.

VI CE CHAI RVAN WALLI S: There's not hing
magi cal about pressure. Pressure doesn't hurt
anybody.

MR. RUBIN: Yes. | wouldn't disagreewth
that, and so --

MEMBER KRESS: That's differentiated from
contai nnent, as you will maybe filter and vent.

MR RUBIN. Right, to just bottle it up.

MEMBER KRESS: But, you know, the ideais

MR. RUBIN:. Right. Bottle up everything
t hat m ght be released fromthe reactors. The staff
reconmended the latter option which it had done in
previ ous years, and requested a policy decision, as
wel | as requested perm ssion to proceed to actually
devel op those requirenents and criteri a.

Basical ly, this Conm ssion did not agree
with either path. They basically felt there wasn't
enough information for themto make a deci sion, and
they really weren't sure whether or not if Option 2,
if it ledto a confinement-type building for an ACGR,
whet her or not that woul d be acceptable. So the staff

was asked by the SRM to give options, options for
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functi onal per f or mance requirenents for t he
cont ai nment of non-1ight water reactors, and certainly
ACGRs wi thin that.

They specifically asked that we consi der
the fuel, and core cooling systems in our analysis,
and we interact with industry and ot her stakehol ders
i n devel opi ng these options.

MEMBE POVERS: Didn't the Conm ssion
recogni ze that the largest reactors this country has
ever built had confinenments?

MEMBER KRESS: That's the N reactor

MEMBE POAERS: N reactor and C reactor.

MEMBER KRESS: C reactor.

MEMBE PONERS: And t hat t hose confi nenments
were in the case of C reactor, were designed to
wi t hstand the over-pressure froma nuclear blast.

VI CE CHAI RVAN WALLI S:  From out si de.

MEMBE POAERS: Yes. And the other thing
| wondered, does the Comm ssion understand that a
substantial fraction of the plants in Europe are the
vented filtered contai nnent design; that is, they're
design to act as containnments up to a point, and then
they vent through a filtration systenf

MR RUBIN: | wouldn't want to venture a

guess as to this particular Conm ssion. Theintent is
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inthe final SECY paper to apprize themof these ki nds
of facts and information.

MR. FLACK: Again, these policyissues are
for non-light water reactors, but recognizing that
there are al so existing situations --

MEMBE POVERS: I"'m not sure that a
containnent really cares what's inside of it.

MR. FLACK: That's true.

MR RUBIN. And | do have a slide that
t akes sonmewhat of a survey, perhaps not including the
reactors you nenti oned, of plants worl dw de, non-Ii ght
wat er reactors, either existing or proposed, and the
ki nds of contai nnents that they have.

Internms of where we' ve gone so far, since
the SECY we've tried to col |l ect docunents rel evant to
this, docunments of the reactors that you just spoke.
We weren't successful, in fact, in retrieving those
docunents, but we did get many nore in other plants.
We di scussed this with our seni or managenent staff to
get their views. We've had a couple of public
neetings well attended by the nuclear industry and
desi gn fol ks i nvol ved t oday i n desi gni ng t hese pl ant s.
And we' ve prepared a SECY and you have seen a draft of
t hat . And we've also included what stakehol der

comments, predomnantly fromthe industry, views on
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requi rements for contai nnents.

MEMBE PONERS: You speak of the industry,
and I' msure that what you' re speaking of is the U S.
i ndustry, both reactor operators and NPBS suppliers.
Do you try to include the views of say the designers
of the EPR, whi ch has a doubl e contai nnment, and a core
retention device?

MR,  RUBI N: We haven't specifically
targeted them We've certainly announced our
nmeetings. Perhaps the title of the neetings as being
non-1ight water reactors has caused themnot to show
an interest, but at this point we have certainly
gotten the attention of the HTGR fol ks, both in South
Africa, General Atom cs, and DOE, and we've gotten
participation from Liquid Metal MIld Salt Reactor
Design —-

MEMBE  POVERS: Those are good.
Unfortunately, none of those particul ar vendors have
sold a plant; whereas, the designers of the EPR have,

and their designis double contai nnent core retention

device. It seens to ne that that must surely carry
sone weight. | nmean, if this is the kind of plant
that the public in the western world is willing to

buy, maybe that's one that ought to be put in front of

t he Conmi ssion so that they're aware of it. It may be
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telling you sonet hing.

MR. RUBIN. Let ne just kind of junp ahead
alittle bit. In ternms of the functional areas that
cont ai nments serve, there'sclearly first and forenost
the containment, retention, reduction of fission
product release function, the mtigative function.
There are other functions, including protective
functions in terms of external events, tornado,
mssiles, aircraft, and the like.

The focus of this particul ar paper at this
time is on the function of mtigation of fission
product rel ease. Now |I'm not famliar with this
doubl e contai nment, but in terms of fission product
release, the idea of a conventional |eak-type
contai nnent is kind of -- probably the extrenme case
that we're considering.

Now when you consi der t he ext ernal events,
there may be ot her kinds of things you want to do to
your cont ai nnent buil di ng system per se - ot her ki nds
of shells within a shell, let's say. But the focus
right nowis on what are the performance requirenents
for fission product retention, cont ai nnment ,
mtigation. That's the focus of this paper at this
time, and we will | ook at the other functions to see

what may flesh out when we | ook at that.
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Now t he i ndustry has said that the way of
desi gning these plants, they start out with a let's
say top |l evel objectives of neeting health and safety
criteria or expectations, and then from that they
devel op you might say reactor safety requirenents,
things like shutting the plant down, containing
fission products, renoving heat. Some may be
t echnol ogy-speci fic reactor safety requirenents, such
as for an ACGR, avoi di ng chem cal attack which doesn't
show up as a reactor safety function on |ight water
reactors, per se. So you have sone variation right
there in one of the top |l evel reactor safety functions
fromtechnol ogy. Then fromthere --

MEMBE POAERS: My friends in the
nmet al | urgi cal professionsay yes, definitely thelight
wat er peopl e have not | ooked at chenical attack.

MR. RUBIN. Ckay. Fromthere, they then
try tooptimze their designs in neetingthose reactor
safety functions. And the contai nnent nay or may not
show up i n some of those key functions. For exanple,
shutting t he pl ant down, nmaybe t he pl ant sub-critical,
it may not show up there. It could show up in
renovi ng acci dent heated. It certainly will show up
in containing fission products and so forth.

VI CE CHAI RMAN WALLI'S: I f you coul d show,
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really convince ne that the fission products could
never get out of the fuel which is nmade so that they
can never get out in any conceivabl e event, then you
woul dn't need any contai nment presumably, because
there's no function to be perforned.

MR RUBIN. Well, what then cones in is
t he i ssue of defense-in-depth.

VI CE CHAI RVAN WALLI S: Okay. As a
per f or mance --

MR. RUBIN. There's two nmaj or pieces here
to the contai nnent functional performance criteria, in
terms of mtigating fission products.

VI CE CHAI RVANWALLI'S: It's other function
is a kind of public confidence booster, that you put
it there to make peopl e happier.

MR.  RUBI N: Wll, there has to be a
bal ance between prevention and mitigation. I f for
some reason you fail to prevent that rel ease fromthe
fuel, should there be sone sort of a —-

VI CE CHAI RVAN WALLI S: So you're just
saying if you're not sure that it's going to be
retai ned.

MR. RUBIN. -- defense-in-depth beyond a
confinenment, which nmay not have the sane functiona

capability to retain fission products that the fue
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was designed to have. It has a role in terns of
attenuating the concentrations, but it's not as
absolute as the fuel was intended to, so there's an
i ssue of how nuch defense-in-depth you want in your
containnent. Andthat's really, inessence, wherethe
decision lies anmong the options in ternms of fission
product release, in terms of picking an option.

Do you believe just what you said and say
if werely solely on the fuel, you would in principle
say hey, the containment in ternms of a confinenent-
t ype concept woul d reduce fi ssion product sufficiently
to meet the dose criteria. |1'mdone. Were's your
defense in depth in terns of if fuel were not as
effective as you had assuned, that particul ar concept
may not give you additional mtigation capability to
conmpensate for that, so you may want to factor in
addi tional capability beyond what the dose criteria
requi rements woul d be.

And just to junp ahead, the staff is
wor ki ng on a description of defense-in-depth as it was
descri bed earlier, and that description of defense-in-
depth is expected this sumer, and it will be —— I'm
sure it will have as a key feature in there the issue
of defense-in-depth of mtigation and fission product

retention specifically. W plan to wuse that
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particular description when it's developed as a
yardstick to | ook at our options.

VI CE CHAI RVAN WALLIS: Are you going to
have measures of this defense-in-depth so it's not
just a philosophical thing, and argue about it.

MR. RUBI N: Well, the paper |lays out
qualitatively the kinds of --

VI CE CHAI RMAN WALLIS: Well, that's the
problem isn't it?

MR. RUBIN. -- defense-in-depth.

VI CE CHAI RMAN WALLI S:  Wen you get fue

which is better, and better, and better at retaining

fission products, you can't just go and say well, it's
all irrelevant because we've got to have defense-in-
dept h.

MR RUBIN. Well, | nean --

VI CE CHAI RVAN WALLI S: We'll have a

neasure of these things so you can decide when it's
good enough.

MS.  DROUI N: W have a subcommittee
neeting scheduled inJuly, | thinkit's all day, where
we're going to go through the technol ogy neutral
framework, and a |l arge part of that is the defense-in-
depth. And it's going to get into a lot of these

i ssues.
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MEMBER APOSTCLAKI S: W have? July when?

M5. DROUN | don't remenber the exact
date in July.

MEMBE PONERS: There was a —- follow ng
t he acci dent at Chernobyl, Energy Secretary Harri ngton
became very concerned about the energy production
reactors, the Departnent of Energy's production
reactors. | nean, they're the biggest reactors that
have ever been built in this country, and the public
perception that they did not have contai nnments because
they deliberately had confinenents - when the
justification of why the confinenent design cane up,
| think at both of the sites, but especially Savannah
Ri ver, the design phil osophy was well articulated, in
whi ch t hey sai d t hey had a pecul i ar advant age at t hese
sites, that they had control of the population to a
much greater extent that you ever do for a commerci a
reactor. And the advantage of a confinenment designis
t hey knew where the fission products would go, and
they could just clear that path. And it was just
going to contam nate their own site, and it was not
going to get beyond it.

That always struck nme as a peculiarly
strong feature of these confinenent designs, given

that they were strong enough to al so serve the ot her
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requi rement of tanks. Meteorites | think woul d bounce
of f some of these confinenents. Are you articulating
that kind of advantage of the confinenment-type
concepts that you avoid a pressurized rel ease of
fission products when you go to a confinenment. And
that if you have a confinenment with a filtration
system you have even greater control over things?
MR. RUBIN. Well, you're junping ahead to
the options. In the options we do go through exactly
t hose points. In the case of if one were to place a
traditional containnent around a HTGR and one were to
have a | oss of cool ant, you woul d have sone downsi de
to that on safety, in the sense that you m ght make
sonme of the heat renpval systens |ess reliable. And
you al so woul d retain a node of force for the rel ease
of fission products once those fission products were
rel eased, a day or two later let's say when the core

heat ed up, whereas a confi nenent you woul d r el ease al

that energy. You would not pressurize the
confinenent, and then when fuel were to fail in very
some limted manner, let's say, a couple of days

| ater, there woul d not be node of force to carry that
away, so there is definitely advantage. That is
described in the paper, that's described in these

charts.
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| don't know if you want ne to keep
noving, but that was one of the criteria for
eval uating the various options; that being, is the
option such that it could have a negative inpact on
safety in sone way? GCkay. | won't go through that.
We've been talking a lot about what are the
consi derations. This lists sone of what 1'I| call the
generic policy guides that the Comm ssion has set out
to —— that has gui ded our devel opnment and assessnent
of the various options. | won't gointo those. W're
all famliar with those.

And then what | have is another |ist of
what |'Il call Comm ssion policy decisions that are
nore specifically directed at non-1ight water reactor
i censi ng. And several of these cane out in the
recent policy decisions on the SECY on |ight water
reactors, that being that risk shoul d be consideredto
a greater extent, and identifying events to be
consi dered in the desi gn-basis of containnment, things
I i ke usi ng scenari o-specific source terns rather than
boundi ng ones.

In the past, prior Conm ssions have
i ndi cat ed that t he contai nment requirenents shoul d not
be so stated as to di scourage acci dent prevention and

i nnovation in advanced reactor designs. They should
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not be so excessive, so to speak. And past Commi ssi ons
have al so i ndi cated, at |east for ACCRs, a desire for
the staff to take a | ook specifically at air ingress
and core oxidation, and the benefits that m ght be
derived in ternms of prevention fromthe contai nment
itself in preventing that kind of an event. So these
are sone of the things that we've had as ki nd of guide
posts for assessnment.

As was pointed out earlier, there is a
rel ati onshi p between what the work here and the work
on the framework. The intent is that the requirenents
at | east that we are devel opi ng for containment, the
options, they be technol ogy-neutral risk-inforned and
per f or mance- based.

Once one gets down to criteria, there's
been an argunent within the industry, and | think we
tend to agree with that. Once you get down to the
specific criteria, you need to consider the specific
technol ogy and how the criteria for it makes sense.

And al so, def ense-i n-dept h, as we
mentioned earlier, that's going to becone a kind of a
nmeasure of evaluating each of the options, because
this option seened to optimze the application of
def ense-in-depth conpared to another one. And that

will be comng this sunmer. We'l| be able to do that,
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hopeful | y.

The outconme will have two possibilities.
One is, of course, to put into the franmework the
Conmi ssion policy decisions in terns of devel oping
actual regul ations, and also will be of use in making
deci si ons on COL and desi gn certification applications

on a plant-specific basis.

This lists sone of the background
docunentati on we | ooked at. There certainly was a
lot. |I would point out that we al so | ooked at foreign

pl ants, and operating plants, as well as concepts,
things |ike the HTTR in Japan, the HTR- 10 which is a
pebbl e bed reactor in China. W |ooked at sone of the
concept plants that are bei ng devel oped i n Japan, and
t he contai nnents that are applied in each case. And
al so, the DOEreactors that conprise several different
t echnol ogi es.

Let's just go to the next slide. This
then again is basically the list of six functional
areas that a contai nment can serve in reactor safety.
Again, not all these functions are necessarily
requi red of a containment. Sone of these functional
areas are let's say a collateral benefit of
cont ai nnent, because it was put there for reasons of

let's say mtigationof fission product rel ease. They
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certainly have cone to be very inportant in terns of
prevention of damage of bi o-equi pnent due t o external
events, external sabotage, security incidents andthe
like. So this is a list that |I think the industry
woul d support.

| will say on bullet nunber 2, bullet
nunber 2, the idea being there that the containnent,
at least in ternms of some HIGRs, in terms of
preventing or limting air ingress has avital roleto
[imt the anount of air that would be available for
air ingress. If you were to read the safety
evaluation for the HTTRin their concept plants, the
Japanese view the containment's primary purpose for
being there is to limt the anbunt of air, and to a
| esser extent to mitigate fission product release.
Ckay. So on that basis, | wanted to nmake it nore
prom nent in terns of its inportance.

And al so, in other systens, such as |iquid
netal reactors, the contai nment provides kind of a way
of containing theloss of coolant in areactor cool ant
pressure boundary so that it doesn't go away and it's
still there to cover the core, so it prevents core
damage in that sense. And certainly, on |ight water
reactors, there are sone core damage prevention

factors invol ved.
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| put the first one in italics because
that is the one that we're really focusing on now in
this prelimnary paper

VI CE CHAI RMAN WALLI'S: Is all this going
to beconme nore specific, such as limt to sone val ue
rat her than just reduce --

MR RUBIN. Yes. Well, I'"'mgoing to get
to that. This is kind of a generalized statenent.
We' Il get nore specific. Okay.

MEMBER APOSTOLAKI S: When you say
potential safety function, so that follows a col um,
says cont ai nment buil di ng system So shouldn't these
six bullets refer to the contai nment?

MR. RUBIN:. That's the intent. In other
wor ds, once you --

MEMBER APOSTOLAKI S:  The second doesn't.

MR RUBIN:. The second bullet?

MEMBER APOSTOLAKI S:  Core damage.

MR. RUBIN. Yes, it does. Well, I thought
| gave you an exanple. | talked to you about HTGRs as
an exanple. Infact, I'lIl just nmentionit now. Let's
go to the next page, and I'll give you an exanpl e of

t hat .
| f you go into the advanced HTGR group,

and I think you mght find this one interesting, the
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| ast bullet is the GTHTR-300. Ckay. This is a plant

on the drawi ng boards i n Japan which is i ntended to be
t he power reactor concept for the next generation.
Let me put this one up. They call that a double
confinenent. Okay. You have an HTGR system on the
| ower part of the drawi ng bel ow grade, and above it
you have anot her vol une, and the two are connected by
- you can see a vent valve. And the upper contai nnent
has a secondary vent valve. Ckay.

The idea being, that if you have a break
inthe reactor cooling system those val ves open nuch
as would a confinenent-type space to relieve that
pressure and to relieve that coolant and fission
products that m ght be the pronpt rel ease of fission
products, but then follow ng the depressurization,
t hose val ves cl ose. The reason being is they want to
l[imt the anbunt of volune that's available for air to
interact with the core graphite. That's the princi pal
reason for that design. And, of course, it still
woul d have the functionality of play-out fission
products due to slow heat-up and rel eases that woul d
occur in a delayed fission product release sense.
Okay. The purpose of this design is to prevent core
damage.

VI CE CHAI RMAN WALLIS: How is this thing
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cool ed foll owi ng an event? Howis the K heat renoved?

MR RUBIN:. Well, as in any nodul ar HTGR
it's through natural --

VI CE CHAl RMANWALLI S: It just sits there.

MR RUBIN: It just sits there in like a
cup of tea, you know, cooling off.

VI CE CHAI RMAN WALLI S: So part of the
purpose of this thing is also to confine the heat.

MR. RUBIN. OCh, yes. Those are the other
functions. The reason | threw this up and expl ai ned
it was to try to point out the function of prevent or
limt core damage. This was an exanpl e of that second
bullet. That's the basis for this design, istolimt
t he amount of air.

VI CE CHAl RVAN WALLI S: And it shoul dn't be
so insulated that it let's it heat up too much. It's
got to —

MR. RUBI N: Oh, yes. It still has to
renove heat and all the other functions.

MEMBER APOSTOLAKI S: But woul d they still
have to show here that the release frequency of
radi oactivity is 10 to the mnus 5 or less, with one-
tenth of that due to the confinenent?

MR.  RUBI N The confinenment would be

taking credit for it in ternms of the nechanistic
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source term would then be used to calculate the
rel eases —-

MEMBER APCSTOLAKI S: I n other words, |
t hought the goals that Mary is developing will give
credit to prevention, but up to a limt. You still
want sonething for the confinenent, so that's why I
question that bullet. But nowyou' ve explainedit, I
understand it better.

MR. RUBIN. Ckay.

MEMBER APOSTOLAKI S: Prevent or limt
potential core danmage. W still need sonething
t hough.

MR RUBI N: Yes. | think that's
consistent with —-

CHAI RVAN BONACA: : But that bullet still
isreduceradioactivity rel easetothe environnent, so
how is that --

MR. RUBIN. It has really two functions.

CHAI RVAN BONACA: : \What are t he functi onal
requi rements of that?

MEMBER APOSTOLAKI S: It's a matter of
interpreting the slide. Al right.

MR. RUBIN. Ckay. So anyway, the point
|"mtrying to make here is anong the non-1light water

reactors we see a range of containnment choices,
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ranging fromthe traditional confinenent vented | ow
pressure containnent in the first two, a traditiona
contai nnent inthe HTGR, a doubl e confi nenent whichis
avariationto prevent core danage to the air ingress,
novi ng down to the small |iquid nmetal reactors what we
see there is the 4Sreactor froml think Toshiba, and
t he STAR, and SSTAR bot h | eak-type pressure retaining-
type reactors. And we believe that the Mdlten Salt
reactors are going to be nuch the same as a
traditional -type containment in ternms of bottling up
fission products.

MEMBER KRESS: That Mdlten Salt reactor,
that's a Molten Salt cool ed reactor?

MEMBE PONERS:  Yes.

MR RUBIN Right.

MEMBER KRESS: Not the traditional Mdlten
Salt reactor.

MEMBER ROSEN: No, it's not with integral
for fuel.

MEMBE PONERS: | didn't know anybody gave
any credence to the traditional one.

MEMBER KRESS: At | east one person does.

MEMBE PONERS: One person does.

MR. RUBIN: The question was asked wel |,

what are the requirenments ultimtely on contai nnent,
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and the key first requirenent in all the options, and
"1l like to just introduce to you now what they are,
and these are prelimnary subject to refinenent,
change, et cetera, is that the on-site and off-site
radi onucl i de dose acceptance criteria for the event
categories, and the framework is devel oping curves
that will kind of set some context for that.

In the first case, the events that woul d
be consi dered i n the contai nnent desi gn basi s woul d go
down to let's say the traditional cutoff of 10 to the
mnus 5" or 10 to the minus 6'", a level that is
i ndi cative of -- that does not lead to severe core
damage in light water reactors. That would be the
cutoff for those kinds of events.

The second optionis the sane as the first
option, except that the designer would be forced to
i nclude events of |ower probability into his design-
basis analysis; the idea there being that those
additional |ower probability events would in sone
cases have higher consequences in terns of source
term and woul d chal | enge t he cont ai nnent desi gn nor e.
And mght, in fact, result in additional containnent
fission product mtigation capabilities.

MEMBER KRESS: | read those two as sayi ng

t hey' re going to now use t he whol e spectrumof events
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as the design-basis?

MR RUBIN. Yes. Essentially.

MEMBER KRESS: Ckay.

MR. RUBIN: Ckay. So these are kind of a
rationalist spectrum W're now noving into a
structuralist optioninitem3, the idea being there
t he requi rement agai n woul d be you' d have to neet the
dose criteria for the event categories. In this
particular item 3, we would go back to the nore
traditional cutoff of frequency. But the contai nment
woul d al so have to have a capability to handl e source
ternms that were unexpectedly hi gher than what woul d be
predi cted fromthe mechani stic source termanal ysis.
And we coul d argue about well, how much higher, and
how much additional mtigation capability. Are we
tal king about a couple of decades of additional
mtigative capability to reduce fission products, and
that's TBD. But there would be sone additional
requi rement there.

And a key withinthis particular optionis
t hat sonme have called it a hybrid contai nnent design,
is that you have the capability to button-up or seal,
or make | ow | eakage a contai nment that was initially
a high | eakage-type containment. So if there is an

unexpected increase down the road a couple of days
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| at er of fission products, youw || have al ready taken
action to seal it up in a way. Ckay.

The fourth optionis againthe traditional
conventional containment. Nowwe tried to establish
sone neasures to howto conpare each of these options
to one another, and so we devel oped sonme val uation
nmetrics, and other considerations.

This next page lists what we think are
really inportant considerations from a safety
regul ator's point of view

MEMBER KRESS: Now when you say dose, are
you i ncorporating sonme thought of energency response
there, or is this once fission product radi oactivity
gets to a given point at the site boundary or
somnet hi ng?

MR. FLACK: |'massuming this is the Part
100 you're tal king about at this point.

MEMBER KRESS: So that doesn't have
anything to do with energency response.

MR. RUBIN. No, no, no. The fol ks who are
working on the framework are trying to develop a
consequence versus frequency curve. Gkay. And then
there is going to be sone frequency bands that
correspond to abnormal occurrences, design-basis, and

t hen you have emergency pl anni ng- basi s events. kay.
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And so the idea would be the contai nment needs to --
for the various events in those bands needs to neet
t he consequence criteriathat you' ve established. And
we're trying to do it on a technol ogy-neutral basis,
and specific plants have proposed specific curves for
t heir plant designs, based on a |light water reactor
dose requirements Part 100 and the like. But that's
t he i dea.

MR FLACK: TBD

MR. RUBIN. TBD on that. Getting back to
Dana's point, would there be any adverse effect on
safety functions. Sone of these could have adverse
effects, and we really don't want to get into that
situati on.

Wul d t he cont ai nment opti on be such t hat
it could wundermine the designer's interest in
preventing acci dents or even bei ng i nnovative? Could
it be so onerous that there'd be no interest in
creating fuel that never fails?

The next bullet is much like we talked
about are there features that would cone out in the
wash, so to speak, of the containnent design that
woul d serve to prevent or |imt core damage sinply by
this particular criteria that we would i npose. And

you wi Il see sone do and some don't.
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| s the requirenment perfornmance-based and
risk-informed, which is the intent of this exercise.
And woul d the requirenment provide flexibility in the
way it's stated.

The ot her consi derati ons whi ch are per haps
not from a safety regulation point of view as
i mportant, but we believe should be brought to the
attention of the Comm ssion, are things like is this
a technol ogy-neutral type of requirenment because we
certainly want it to fit wthin the plans to
i ncorporate into our new franework. |Is it something
t hat seens to be i n consonance wi th what t he desi gners
are wor ki ng agai nst now, and have put a | ot of design
finalization into, or is this sonething that's going
to totally create a new requirenment for that
contai nnent? Not that that would be all that critical
to a safety regulator, but | think they would be
interested in know ng about that.

We give the increased costs associ ated
with those di fferences, and woul d t hey be comrensur at e
with the safety benefits that one woul d perhaps get
out of it? And do we see the various options as
detracting fromor adding to public confidence by the
nature of that mtigation capability?

Wth that, 1'd like to just quickly go
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t hrough each of those four options in ternms of how
t hey woul d be inpl enent ed.

MR. FLACK: Well, at this point we should
probably have about 10 minutes left.

MR RUBIN. Okay.

MR. FLACK: Can you go through themin 10
mnutes? It's a lot nore detailed as you nove into
each of these options, and maybe we shoul d just | eave
it uptothe Commttee whether they want to hear that.

MR RUBIN: Yes. Well, I'mjust throw ng
it open now. | nean, you can see fromthe slides,
they're pretty self-explanatory. The first option
again --

CHAI RVAN BONACA: : Maybe if there's
anything that you want to enphasize in particular,
wi t hout going over them one by one?

MR. RUBIN:. Well, I nmean the options speak
for thenmselves. | think what we really need to see
ultimately is what |evel of defense-in-depth do we
want as a regulatory agency in that containment in
ternms of a backstop for the wuncertainties, the
unknowns t hat we haven't considered i n t hese desi gns.
And t hat defense-in-depth neasure will then drive you
toward which option is going to be nost optinal.

MEMBE POAERS: Let ne ask you a question
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of a phil osophi cal nature concerning your options. In
several cases, you say that we're going to use sone
det erm ni sti c engi neeri ng j udgnent to eval uat e sone of
t hese concepts. And we probably w Il not have
prototypi c experinmental data on any new cont ai nnment
design. In other words, you're going to have to rely
on pure anal ysis for that judgnent. Well, | think for
i nstance, suppose that we just wanted to know how t he
radi oacti ve aerosols behaved in a containnment or a
confi nenent design, and we have a | ot of codes that
purport to do that, but they have never been tested
agai nst real radioactive aerosol. And so there's a
leap of faith going on there when we do those
anal yses. So there presumably has to be a margin
above and beyond these -- | nean, there is no
engi neering j udgnent here because no one has ever seen
radi oactive aerosol in areactor containnment. | nean
there's no experience with this. There's just
approxi mati on of codes, so you have to have some sort
of margi n beyond what you get fromsone determnistic
calculation. Is that kind of thinking built into the
devel opnent of these options?

MR,  RUBI N: Well, vyes. That was the
intent of the last bullet on each of these slides.

The staff will recommend enhancenents to address

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

299

potential areas of high uncertainty, and would be
subj ect to Commi ssi on endorsenent. And sothat really
is kind of a caveat to all of these. And in the
previ ous advance reactor designs | do believe there
were staff recommended enhancenents. |'m not sure
they affected the containment, per se. They may or
may not. |'mnot that famliar withit, and they were
endorsed by the Conmi ssion, and they became part of
the certification of those designs. So that bullet is
part of the process.

| can't tell you howit's going to turn
out. | don't know what kind of technol ogy program
t hey have. They may address it by the tinme they cone
in, but it probably won't.

VEMBE POVERS: | think you answered ny
guestion. And | think you' d be remiss if youtriedto
go nore detail ed than this because you don't know what
t hese guys are going to conme up wth.

MR, RUBI N: And the reason | put that
bullet on there is to make clear that thereis atrap
door in a way to even though you start out with a
vented | ow pressure contai nment, there may be sonme
reason even in entertainingthat desi gn where you want
to add sone additional features or capabilities |like

seal ing down the road in an event that would be awed
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by that process. But | can't say we will or will not
get to enhancenment, but the process allows for it
based on the uncertainties.

MR. KING Spray systemin AP-600. That's
t he exanpl e of what you're tal king about.

MEMBE PONERS: | nean at that point it was
i mposed strictly because of overall uncertainty in
what the analyses were. As we nove into these
confi nenent designs, | worry about things —- 1 worry
about people being over-enanored in our ability to
predict these things. For instance, a great deal of
stir was created recently over the subject of iodine
formation and the effect of silver. And then all of
a sudden they find out in subsequent experinents they
didn't get all the silver whereit's needed to control
the iodine. If you ve done anal yses i n-between t hese
two, you m ght get very di fferent confi nenment desi gns.
| mean, we're still discovering things because we
can't test it full-scalewithfull prototypicity. You
know, you're going to discover these things kind of
one at a tine, and you have to recogni ze sonetines
there are substantial changes in your understandi ng.

MR RUBIN. Well, that's really the i ssue
of defense-in-depth. You can only solve so nuch at

the tinme you' re asked to sign on the dotted |ine, and
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you want to have something in your back pocket, and
t he gui dance will give us an indication of what that
needs to be.

MEMBE POWNERS: | couldn't have said it
better nyself.

MR RUBIN. Right. Are there any other
guesti ons?

MR FLACK: So you want to skip the
options and go to the end.

MR. RUBIN:. Ckay. Let nme just tell you
where we're headed under the mlestones. Follow ng
this neeting, we plan to have another public neeting
in August, and there the industry wants very much to
provi de much nore substantive presentations on their
bases for the various containment options. And we
will present where we are too.

Agai n, the defense-in-depth description
will be in place in August, and that will give us a
good yardstick to then measure the various options.
W would like to neet one nore tine on the final
options with the public around the Cctober tinme frane.
We woul d t hen conme back to the ACRS wi t h what m ght be
viewed as the final options and recomendati on. And
we will also conmbine that with a framework. It may

take a whole day, but it will be conmbined with the
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framework. And then we'll put it in a SECY paper by
the end of the year with those proposed options, the
pros and cons, and the recomendati ons.

I n summary then, we're at a poi nt where we
have pushed the assessnment to a point where we have
sone prelimnary options that range fromyou m ght say
totally rationalist to structuralist. The options at
this point are focused on reducing radioactivity
rel ease to the environment, that particular mtigative
function. We're going to look at the nerits of
devel opi ng requi renents for the other five functi onal
areas, that's appropriate. And we'll devel op those
options again as it nmakes sense.

And again, by the end of the year we'll
have those final options for your review and the
Conmi ssion's review. And, hopefully, we will be able
to get a policy decision, at least on the mtigative
aspect of it. Let nme just stop there.

MR, FLACK: Ckay. And that, | guess,
concl udes our presentation.

MEMBER S| EBER: You didn't do your | ast
sl i de.

MR, RUBIN. Ch, yes.

M5. DROUN:. Sorry. W'Ill goright tothe

very end.
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MR, FLACK: Al right. Agr eenment of

staff, send letters and formstaff reconmendati ons.
MEMBE POAERS: Well, | nean t he agreenent
here is —- certainly |l eads you to be confident that
this will be the outcone.
MR FLACK: Well, we appreciate that.
MEMBER ROSEN: | think there would
probably be 10 plus 1 opinions.
M5. DROUN W are trying to finish a

draft of the framework in tinme to get it to the ACRS

in June. W have a tine set for a subcommttee
meeting in July. | believe we have it all day. W
have a public workshop schedul ed i n August. | think

it's a two-day workshop, | think the 17'" and 18"
m ght have the dates wong. W'd l[ike to then cone
back in the Novenber and Decenber tine frame to the
Full Commttee, where we will be asking for a letter,
and to send the framework up to the Comm ssion in
Decenber, where we would be releasing it for forma
public reviewand corment. And that's just quickly —-

MR. FLACK: Things to cone.

M5. DROUIN. Things to cone.

MEMBER KRESS: We | ook forward to it.
turn the session back to you, M. Chairman

CHAI RVAN BONACA: : | thank you for the

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

304

presentations. We'IlIl take a break until 5 after 4.
Pl ease be back at 5 after 4. W're really running out
of time. We have a |ot of work.

(Wher eupon, the proceedi ngs i nthe above-

entitled matter went off the record at 3:43 p.m)
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