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Banerj ee, Chai rnan,

VEMBERS PRESENT:

SANJOY BANERIJEE
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P-ROCEEDI-NGS

CHAI R BANERJEE: The neeting will now

cone to order.
| NTRCDUCTI ON

CHAI R BANERJEE: This is a neeting of
t he Advi sory Conmittee on Reactor Safeguard,
Subconmi ttee on Thernmal Hydraulic Phenonena.

| am Sanj oy Banerjee, chairman of the
subcommi tt ee.

Subcommi ttee nenbers in attendance are
ACRS nenbers Graham Wallis, Tom Press and Said
Abdel - Khal i k.

The purpose of this neeting today is to
di scuss the post staff revisions to the standard
review plan, Section 15, introduction, and Section
15.9, BWR Stability.

The subcommittee will hear presentations
by and hol d discussions with the NRC staff; the
contractors; and other interested persons regarding
t hese matters.

The subcommittee will gather
i nformation; analyze rel evant issues and facts; and
formal |y propose positions and actions as
appropriate for deliberation by the full conmttee.

Ral ph Caruso is the designated federa
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official for this neeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Regi ster on January 31°, 2007.

A transcript of the neeting is being
kept, and will be nade avail able as stated in the
Federal Register notice.

It is requested that speakers first
identify themsel ves and speak with sufficient
clarify and volune that they can be readily heard.

| would also like to rem nd the nmenbers
that the commttee has determ ned that speakers
should allow the first 10 m nutes of presentation
wi t hout questions fromthe nmenbers.

Now t hat's opti onal

W will now proceed with the neeting,
and | call upon M. Cranston of the staff to begin.

M. Cranston.

OPENI NG REMARKS

MR. CRANSTON: Good norning. M nane is
Greg Cranston. 1'mthe branch chief for the reactor
systens branch.

And | just want to introduce Sam

M randa, the senior reactor system engineer, and
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senior technical reviewer for the reactor system
br anch.

W will discuss the proposed standard
revi ew plan, Chapter 15, transient and acci dent
anal ysi s, which introduces the standard revi ew pl an
sections that deal with the accident analysis.

He will focus on the categorization of
events; acceptance criteria; and their basis.

Sam

SRP SECTI ON 15.0 - | NTRODUCTI ON

MR. M RANDA: Thank you.

My name is SamMranda. |'ma technica
reviewer in the reactor systens branch in NRR  And
| was working on the Chapter 15 introduction part of
the standard review plan, along with several other
reviewers in the reactor systems branch with Gene
Hsii, George Thomas, Summer Sun and Lanbros Lois.

l"d like to tal k about the proposed
revisions to Standard 15. And basically this was an
opportunity for us to inprove the standard, and was
only one change that | think should be discussed
here which I will get to later.

But in this revision, the 2007 revision,
which is the first one since 1996, we have an

opportunity here to make sone accounting for the new
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reactor designs, and to add sonme content to this
i ntroducti on.

Prior to this point Chapter 15.0 didn't
have much of anything in there.

W al so wanted to inprove the links to
t he regul ati ons, various acceptance criteria and
gui des for review. W wanted to nmake as cl ose a
link to the regul ati ons as possible, and also to
update the bases and the references, and finally, to
make the text nore readabl e.

MEMBER WALLIS: Are we free to tal k about
t hi ngs ot her than the changes?

MR. M RANDA: Well, if you want to. |I'm
here to introduce the changes. But if you have
ot her questi ons.

CHAI R BANERJEE: | think it would be
hel pful to give a little background, fill us in.

MR. M RANDA: Ckay. In that case nmaybe
we should go to the last slide.

This is a chronol ogy of sone rel ated
events to this section in the SRPs. And we begin in
1968 with the pronul gation of 10 CFR 50 Part 34,
whi ch tal ks about the SRP

And it also indicates in that section, a

coupl e of paragraphs that appear also in the SRPs,
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whi ch basically say that the SRPs are not |aw, that
they are guidelines, and |icensees are free to
propose alternatives. That's in the regulations,
and it's also in the SRPs.

And then the foll owi ng year we have the
birth of ATWS. In 1969 ATWS was concei ved by an
ACRS consul tant named Dr. Epler who postul ated an
antici pated operational occurrence coincident with
failure of a reactor trip to occur. And this would
be a failure due to a common node cause.

Then the GDCs, the general design
criteria, appear in 1971, and you will see these
referenced t hroughout the SRPs, and you will see
bits and pieces of themthroughout the acceptance
criteria. So that occurs in 71

In ~72 the Standard Format and Content
reg guide is issued, and in this Standard Format and
Content reg guide we have a reference to the various
events and how they are categorized, but we see nore
of that in 1973 in the ANS standard for PWRs.

This standard, 18.2-1973 sets up three
cl asses of events, and they refer to them as
condition two, three and four events.

Condition two events were anti ci pated

operational occurrences. They were events defined
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by the ANS as events that can occur during a
cal endar year in plant operation.

Condition three events were slightly
| ess frequent. They can occur during the lifetine
of a plant.

And condition four events are the
limting faults.

Then in 73 —

MEMBER WALLIS: This is a time to ask a
guestion about the first page here of the SRP. It
appears that the intent of the standard you are
nmentioning was that all significant events woul d be
i nvesti gat ed.

And yet on the first page of the SRP it
sinply says, a sufficiently broad spectrum of
events. Now what is a sufficiently broad spectrunf
That seens to be not very good gui dance for sone new
revi ewer who doesn't really know what to include and
what not to include.

MR. M RANDA: Ckay. | think what they
nmeant by that |anguage is that the — of course al
events, all possible events should get considered.

MEMBER WALLIS: If they're significant,
yes.

MR. M RANDA: But the sufficiently broad
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spectrum woul d be those events that are limting.
So if we have a set of events, 100 events, we m ght
choose a sufficiently broad spectrum —

MEMBER WALLI S: One includes the others,
or limts the others in some way, that makes sense.

MR. M RANDA: Yes.

MEMBER WALLI'S: But there is no guidance
here about what sufficient broad spectrum neans.
That's what troubl ed ne.

MR. M RANDA: Ckay, well, hopefully we
will be able to provide nore information on that
later on in the SRPs.

CHAI R BANERJEE: Are you going to — |
nean there are going to be remarks nmade here. And
are you going to appear in front of the ful
conmi ttee next week?

MR. M RANDA: Yes.

CHAI R BANERJEE: So at the end of your
presentation we should try to sumari ze your
under st andi ng of what remarks were nmade, and how we
woul d plan to respond to them

So as far as this remark is concerned,
guess, the issue lies in how do you define a
sufficiently broad spectrum And perhaps even how

you define limting as this was supposed to be
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gui dance to revi ewers.

MR. M RANDA: At this point maybe
should nmention that in addition to the SRPs there
will also be a desk reference, which is going to be
for internal use by the reviewers that's going to
provide a lot nore information than the SRPs.

CHAI R BANERJEE: As |ong as we know
what's then in the desk reference, defining these
terms, that will be fine.

MR. M RANDA: In 1973 getting back to
ATWS, between 69 and " 73 there had been vari ous
subnmittal s made by vendors of anal yses of ATWS
events, and they were show ng sone pretty bad
results, usually pressures in excess of 4,000 psi.

And WASH- 1270 was issued by the staff
basically laying down gui delines for assunptions to
be used in ATWS anal yses, and calling for a new
round of submttals by the vendors.

And | introduce ATWS in here because one
of the changes we are going to nmake in the SRP, in
Chapter 15 especially, is that we want to separate
ATWS. ATWS has sort of bled into the other events,
and ATW5 was really in a class by itself. The
hi story of ATWS is sort of intertwined with all of

t hese others. But ATWS is not an AQO per se; it has
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to have a common failure in the reactor protection
system — a very unlikely event. So it's outside the
design basis of the plant, and including it in
Chapter 15 with the design basis events seens a
little bit out of place.

MEMBER WALLIS: So what is the criterion
for deciding when sonmething is design basis and when
it is not?

MR. M RANDA: Ckay, we have sone
definitions in Chapter 15 at the end. And there is
a definition for design basis event.

But basically a design basis event is an
event that is used to size protection equi pnent.

For exanple, the LOCA of the design basis event for
t he ECCS.

MEMBER WALLIS: But it seens to be a sort
of circular thing. | mean it's what you use in
design; it's not the basis of what you use in
design. But there's got to be sonme — it seens to ne
— sone critical philosophical reason for selecting
certain things to be design basis events, and then
used for design. You could exclude or include
various things. O decide — how do you deci de
whet her or not to include ATWS in the design basis,

for exanpl e.

NEAL R. GROSS
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MR. M RANDA: Well, ATWS actual ly going

back to the history of ATWS, ATWS was the first
event that the staff wanted to approach |icensing
with a probabilistic safety goal

And ATWS was supposed to be — | think
t he goal was sonething |ike 10"-6 core danage
frequency per year, and then it was changed to 10"-7
and back to 10"-6, and that presented a | ot of
difficulties.

In fact it led to a 15-year |ong
controversy about ATWS, which wasn't settled until
the promul gation of the ATWS rule in 1984.

MEMBER WALLIS: Well, | guess this is
related to nmy first question. Wen you' ve got a
sufficiently broad spectrumto be | ooked at, and
then you need a sufficiently broad spectrum of
desi gn basis events, too.

But when you are faced with, say, a new
react or design, how do you deci de which of these
acci dents anong the mnyriad which you can imagi ne
shoul d be in the design basis? | don't know how you
deci de that.

MR. M RANDA: Well, the design basis are
t he accidents that can occur due to failures of

conmponents or systenms. And sone of these failures

NEAL R. GROSS
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are nore likely than others.

So these accidents are broken down into
two categories.

MEMBER WALLIS: Well, ATWS isn't a
failure of the system — the scram system
presunabl y.

MR MRANDA: It's a special failure of
the scram system The scramsystemitself is single
failure proof, so in order to fail the scram system

you need to have nultiple failures or a common

cause.
So that's what puts it beyond the design
basi s.
CHAI R BANERJEE: But are there scenarios
whi ch could potentially lead to this, like seismc

events? Have you taken those things into
consi deration?

MR. M RANDA: Well, yes, certainly there
are external events. Yes, you could have seismc
events. You could have a plane crash. You could
have a nunber of different things.

When you start |ayering these events
upon events, then you get into some very snal
probability space.

MEMBER WALLI S: When did LOCA becone a

NEAL R. GROSS
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desi gn basis event?

MR. M RANDA: LOCA as far as | know has
al ways been a design basis event.

MEMBER WALLIS: Before 1970 or so there
were certainly people who spoke |oudly both in and
outside the agency as it was at that time saying
that certain accidents were inpossible, such as
doubl e- ended gui |l |l oti ne breaks, which we are now
debating again, this transition break size thing.

So it's conceivable that | arge LOCAs
woul d agai n be outside the design basis.

What's the basis for deciding that?

MEMBER KRESS: But would it be wong to
say that if the regulations require the design to
accommodat e postul ated events, then those are the
desi gn bases which would in nmy mnd include ATWS
because the regulations require that they do it.

Wiy is that not a design basis?

MR. M RANDA: Well, ATWS fromthe
begi nni ng was defined as an event that was outside
the design basis for the reasons | stated, that you
need a very special set of circunmstances to get into
an ATW.

MEMBER KRESS: Yes, but the design has to

acconmpdate it.
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MR. M RANDA: And it does.

MEMBER KRESS: It seens |ike doubl espeak
to ne.

MR. M RANDA: The design is accomodat ed
t hrough the ATWS rul e which requires speci al
equi pnent .

CHAI R BANERJEE: Wat is your intent
actually excluding this? Are there reasons to
believe that the design cannot cope wi th ATWS,
especially with the new designs?

MR. M RANDA: Well, | have to be carefu
when | say excluded. W are not excludi ng ATWS.
ATWE is in Chapter 15.8 of the FSAR

But excluding it in ternms of the
categori zation of events. ATWS is not an AOO and
it's not a postulated accident. It's sonething
el se. That's the exclusion |I'mtal king about.

MEMBER WALLIS: What's the | arge break
LOCA going to be?

MR. M RANDA: That's going to be a
post ul at ed acci dent.

The GDCs —

MEMBER WALLIS: Is it going to be outside
t he design basis, maybe, dependi ng on how t hi ngs go?

MR. M RANDA: Possibly. | can't speak to
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t hat .

As of nowit's in the design basis. And
LOCA is the design basis for designing the ECCS

CHAI R BANERJEE: So is this a change with
regard to ATWS?

MR. M RANDA: No, it's not — the change
is only in making this distinction. ATWS, |'ve
noticed that in submttals and in SRPs ATWS has sort
of been creeping into consideration with other
acci dents, accidents that for exanple coul d happen.
And ATWS was never intended to be one of those
acci dents. ATWS was a speci al case.

MEMBER WALLIS: Why aren't all accidents
just in the design basis? Because the plant has to
sonmehow respond to all possible accidents.

MR. M RANDA: Well, yes, that's one way
of interpreting it. Yes, they are all in the design
basis, but some are nore limting than others.

So you woul d design protection equi pnment
for the limting accidents.

MEMBER WALLIS: The worst of a certain
class or something |ike that.

MR. M RANDA: That's right. Right.

MEMBER WALLI S: But unl ess you covered

everyt hing —
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MR. M RANDA: That's right.

MEMBER WALLIS: But then if you start
sayi ng sone are design basis and sonme are not, then
you have to explain why you are giving different
treatnent to certain kinds of accidents.

MR. M RANDA: Ckay. ATWS, if you | ook at
the ATWS rule, if you look at the ATWS systens,
mtigation systens, unlike other accidents,
mtigation of an ATWS is acconplished by equi prment
that is not necessarily safety grade.

The rule is that the equi pmrent has to be
highly reliable but not necessarily safety grade.

MEMBER WALLIS: Is that a good thing?

MR M RANDA: Well, this was the solution
to the 15-year-1long argunment over ATWS. It was a
conprom se

ATWE is not in the design basis, and the
agreenent was that therefore the mtigation systens
for ATWS need not necessarily —

MEMBER WALLI'S: If you put all these
things into the design basis for future reactors we
woul dn't have anot her 15-year argunent then. Just
put everything in the design basis.

MR. M RANDA: Well, then that would be a

change. That would be a different kind of a change.
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Right nowthis is not a change. Al I'mdoing is —

MEMBER WALLIS: So the conmi ssion deci des
then what is in the design basis in sonme way, in
some phil osophi cal way?

MR. M RANDA: The -

MEMBER WALLI S: Suppose we wanted the
staff to reexanmine this basis, particularly in the
context of new reactors.

Shoul d there be a design basis, and if
so how should it be designed? How do we go about
that? Is it best to do it in the context of new
reactor regul ations?

MR. M RANDA: Are you tal king about
accidents in general or ATWS?

MEMBER WALLI S: Anyt hi ng.

MR. M RANDA: Anyt hi ng?

MEMBER WALLIS: I'mtaking a fresh | ook
at regul ati ons.

MEMBER KRESS: Shoul d there even be a
desi gn basi s?

MEMBER WALLI S: Maybe we shoul d handl e
this as part of our new framework rather than
attacki ng the decades ol d history.

MEMBER KRESS: The new framework tal ks

about licensing basis again, which in ny mind is the
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same thing as design basis. They just changed the
nane.

MEMBER WALLIS: Well, maybe we shoul d
nove on. | just wanted to raise these points since
we are | ooking at sonething very fundanental here,
and maybe this is where we can have -

CHAI R BANERJEE: |'m sure that the main
committee will debate this as well. So |I think your
answers on this need to be a bit crisper as to what
you sel ect as a design basis and what you don't.

It's not just codifying past history.
There has to be sone rationale for it.

MR. M RANDA: Well, the rationale is
identifying the limting accidents. But those are
accidents that require protection, and this
protection is required in order to keep you within
t he acceptance criteria, whatever they are, for that
acci dent, keeping the core cool for exanple.

And t hen designing and si zing your
equi pnent in the mtigation systemto deal with that
accident. So when you've found the limting
accident, and you' ve design a systemto deal with
it, then that is the design basis.

CHAI R BANERJEE: Well, | think we should

move on and revisit this |ater on.
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MEMBER WALLI'S: | just have anot her
guestion. Wat is the stuck-open POVR in the design
basi s, the design basis accident, is a snall-break
LOCA at T™M.

MR. M RANDA: The stuck-open POVRs in the
desi gn basis, has al ways been in the design basis —

MEMBER WALLIS: As a small-break LOCA, is
that right, what it is?

MR. M RANDA: Actually it's been in the
desi gn basis both as aan antici pated operati onal
occurrence, and as a small break LOCA.

And the difference is, if you' d like to
know, is that a stuck-open POVR as an anticipate
operational occurrence is caused by a fal se
el ectrical signal that operates the pore. It opens
and it sticks open.

And in that case it relieves steam And
t he stuck-open POVR as a snall-break LOCA coul d be
for exanple a nmechanical problem it could even be a
stuck-open safety valve. It would be a broken
valve. And it too would begin by relieving steam
but eventually would relieve water. And the water
relief would be small-break LOCA

Okay now we get into the standards. The

AMS st andard whi ch defined those three cl asses of
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events, conditions two, three and four, was issued
in 73.

CHAI R BANERJEE: \What did the standards
say about ATWS?

MR MRANDA: It didn't. Nothing. In
fact none of the standards that you see here say
anyt hi ng about ATWS.

WASH- 1270 was issued. And then in 78
the standard for boiling water reactors was issued.
And right guide 170 was revised. And then we had
the first version of the SRPs issued in 1980.

And that refers to the regul ation 50. 34
whi ch nmentions the SRP. It's kind of a circular
reference. One reference — each references the
ot her.

1982 is a landmark year in which plants
that are docketed after that, May 17'", 1982, are
expected to follow the guidelines of the SRPs.

In " 83 the ANS standards were repl aced
by newer standards. And at this point maybe |
shoul d nmention the ANS policy on standards. Wen
ANS i ssues a standard, it reviews that standard
every five years, and either revises it or replaces
it.

And if after 10 years they have revised
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it or replaced it, then they withdrawit. And the
standards that are nmentioned that were replaced in
83 were withdrawn in 1998. They were reaffirmed in
1988.

The ATWS rule comes out in 84. And the
ATWE rul e specifies that certain equi pment needs to
be installed in plants, in certain plants. It
doesn't really say anythi ng about anal yses, but we
foll ow the bases for the rule, that the anal yses
that led to the rule.

And the reviewer is instructed, when
reviewi ng an ATWS, to keep in mnd how the rule was
formul ated, and how t he anal yses were nade, the
assunptions especially, in particular the noderator
tenperature coefficient.

In 96 we have the version of the SRPs
that we are dealing with now. And then two years
| ater these ANS standards are w thdraw

So what happens is, the condition two,
three and four events that were established by these
standards — and by the way, they were never endorsed
by the NRC staff — but neverthel ess, the |icensees
foll owed that classification of events, and
subnitted anal yses based on that classification.

And the NRC staff reviewed those
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anal yses, and issued |icenses based on those

anal yses. So whereas the NRC staff did not endorse
t he standards, there was in the act of issuing the
licenses forns a tacit approval of that
classification.

And t he change that we are making, it's
not really a big change, because the SRPs had not
generally foll owed these three classes of events;

t he SRPs had al ways had two cl asses of events, and
we are just formalizing that.

W are going to use the sane nanes that
the GDCs use. So whereas the SRP refers to events
of noderate frequency and limting faults, which
correspond to condition two and condition four
events, fromnow on they are going to say,
antici pated operational occurrences of postul ated
accidents. And those are the terns used in the
GDCs.

So basically what it does is, it |unps
the condition three events, the infrequent events
that can occur during the lifetine of a plant, it
lunmps themin with the condition two events to form
the ACCs. And the AOOs are defined as events that
can occur within the lifetine of a plant.

MEMBER WALLIS: That are likely to occur.
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That are likely; it's all a probabilistic thing.
You said that can occur. | nean | think that what
you nean are likely to occur.

MR. M RANDA: | see what you are sayi ng.
But the | anguage it says can occur.

MEMBER WALLIS: Well, | think we have to
be cl ear about some of those things. Because |ater
on we get sone criteria which are absolute and don't
al | ow anyt hing probabilistic, and then if someone is
going to use a 95-95 criteria on sonmething which is
absolute, then that's a problemit seens to ne.

It states that the maxi num fuel el enment
tenperature shall not exceed 2,200; that is an
absolute statenent. It doesn't say with 95/95
confidence or sonething. It just says, shall not.

MR. M RANDA: That's right. And that's
what's in 50. 46.

MEMBER WALLIS: It's quite a different
fromthe interpretation of the stop.

MR. M RANDA: W don't have any |eeway in
t hat .

MEMBER WALLIS: Well -

MR. M RANDA: That's in the regul ations.

MEMBER WALLIS: But then it's not being

interpreted that way.
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CHAI R BANERJEE: What was the word that

"shal | " has repl aced?

MEMBER WALLIS: There are |ots of
"shal | s" now on page seven for instance.

CHAI R BANERJEE: \What was it before?
Those "shal |l s" are highlighted.

MR. M RANDA: Ch, yes, those "shalls" are
hi ghl i ghted. They were highlighted by the technica
editor for the reviewers to consider whether we
shoul d be using "shall" or naybe sonme other word.

MEMBER WALLI S: What was used previously?

MR. M RANDA: It was "shall."

MEMBER WALLIS: We'll get onto that page
| ater perhaps. | have quite a few questions on
t hat .

CHAI R BANERJEE: As Professor Vallis was
asking, in practice was it interpreted as "shall,"
or was it interpreted in sone other way by the
staff?

MR. M RANDA: | believe it was
interpreted as "shall." | f you have an anal ysis
that indicates 2201 degrees, then that analysis
fails.

MEMBER WALLI S: But the present

West i nghouse nmet hod uses sonme sort of 95/95
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probability, that is not a shall; that's with a high
probability. And that's what the ECCS rul e says.

It doesn't say, shall. It says with a high
probability. If you look at the actual 10 CFR

50.46, it says with a high probability. It doesn't

say shall

There is something different there.

MR. M RANDA: Ckay.

MEMBER KRESS: |f you coul d append that
shall if the calculations are nmade according to the

specifications in Appendix K Then it becones an
absolute. | mean there is an inplied probability in
t here sonewhere.

MEMBER WALLIS: We can tal k about page
seven when we get to it. | don't want to interrupt
your train of thought here.

CHAI R BANERJEE: So if you use the CSA
nmet hodol ogy, and the best estimtes —

MEMBER KRESS: Then you have to go to 95.

MEMBER WALLIS: There is no shall. There
is a very strange criterion in nunber four on eight
whi ch says "might" instead of "shall." When we get
to page seven, | think, are the details.

| don't want to interrupt your train of

t hought. You are | eading us through the history
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whi ch woul d be good. Then perhaps we can | ook at
sone of these details.

MR. M RANDA: The reason | wanted to go
through this history was that there was anot her
criteria which we have not yet discussed, and that
is the one that prohibits the escal ation of an event
fromone class into the next higher class.

MEMBER KRESS: Prohibits is another one
of those absol ute words.

MR. M RANDA: Yes.

MEMBER WALLI'S: It prohibits.

MR. M RANDA: Yes.

MEMBER WALLIS: That's a "shall."

MR. M RANDA: That's a "shall," yes,
shal | not.

That criterion first appeared in the ANS
standard of 1973 -

MEMBER WALLIS: But TM was one of those
where it started out as an ACO and it ended up as a
LOCA, and then actually led to core damage.

MR. M RANDA: That's right. That was in
the ANS standard for PWRs in " 73. It was repeated
in the ANS standard for BWRs in ~78. And it appears
inlicensing submttals that rely on the condition

two, three and four event classification, and it was
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approved by the NRC staff, although the standard
itself wasn't endorsed.

And | couldn't find any basis for that
criterion in the regul ations.

And then in 1998 the standards are
wit hdrawn, so we would like to retain that
criterion. W think it's an inportant criterion.

So in 98 the standards di sappear, but
we do have in 1999 10 CFR 50.59 which governs
changes, tests and experinents. And in there there
are a series of eight questions, and these questions
seemto touch on this criterion,

MEMBER WALLIS: W tal ked about class two
| eading to class four. How about ATWS? |s there
somet hing that says ATWS shall not lead to a class
four accident?

MEMBER WALLIS: ATWS is al ready worse
than a class four.

MEMBER WALLIS: But it could lead to
ot her things which are — you know — t he ATWS
sequence could lead to ejection of a control rod or
sonmet hing. The thought is that things could lead to
ot her things.

MR. M RANDA: | can see that. But ATWS

is already —
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MEMBER WALLI S: So bad al ready that you

don't worry about it.

MR. M RANDA: | don't know whet her you
are going to worry about these other things.

In fact, in ATWs in a PAR it woul d
produce a very high pressure. And yeah, you could
possibly end up ejecting a control rod. And | don't
know what woul d happen then. |In that you nay have a
relief path.

So this last item this 50.59 has these
ei ght questions dealing with, have you increased the
possibility that an accident can occur? Have you
i ncreased the consequences of said accident? And so
on.

MEMBER WALLI S: The whol e stuff about
m ni mal and nonsignificant and so on, hard to
defi ne.

MR. M RANDA: That's right.

Soif | want to keep that criteria that
prevents one accident fromleading to another, then
that's about as close as | could come to it in the
regul ati ons.

Ckay.

CHAI R BANERJEE: Does that have to be

denonstrative by the applicant, that in some that -
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how does the applicant show that it won't propagate
fromone class to another?

MR. M RANDA: That's a good question
Applicants usually show this — there is only one
sequence that | know of that can |ead from one
accident to the other, and that is, simlar to the
TM scenario, the pressurizer is filled during sone
antici pated operational occurrence, for exanple,
take a | oss of feedwater, which is what happened at
Three M1l e Isl and.

You fill the pressurizer, and then once
the pressurizer is water solid, pressure gets very
hi gh very quickly, and you eventually reach the PORV
openi ng set point. The PORV opens and relieves
water. And the PORV not being designed to relieve
water is assuned to stick. And now you have your
smal | -break LOCA at the top of the pressurizer.

So typically applicants have been shown
t hat accidents such as | oss of feedwater and ot her
operational occurrences that can cause pressurizer
level to rise — these are typically |oss of heat
sink type events — they show that they won't lead to
a small-break LOCA by sinply showi ng a transient
that is over before the pressurizer fills.

MEMBER WALLI S: How about conbi nati ons of
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events? | nmean the problemat TM wasn't that the
POVR stuck open; the problemwas that there were two
probl enms, and soneone had | eft the val ves cl osed on
the aux feed. So that when they |ost the feedwater,
and asked for aux feed, it didn't cone on.

And t hat happened, and then this POVR
stuck open. Two things are going wong
simultaneously. So this classification of
everything is one accident here, one accident there,
one event here, one AOO does that prevent | ooking
at conbi nations of events?

MR. M RANDA: You are touching now on the
ot her change that we want to nmake to Chapter 15.0.

MEMBER WALLIS: That's | think why TM -
nmy explanation — why TM confused the operators so
much was that two things went wong. And they fixed
one, and sort of assuned that, you know, they fixed
one so everything is fine.

MR. M RANDA: Well, actually, nore than
two things went wong.

MEMBER WALLI S: Yeah, but there is a
sequence, a cascade of things. But there were two
initiators in a way. There was the feedwater thing,
then there was the aux feed problem And then there

as the POVR stuck open problem Two things went
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W ong. Two systens fail ed.

MR. M RANDA: Yeah, or nmaybe three, yeah

MEMBER WALLI S: Maybe three. |Is there
some way to catch those kind of events in these
revi ews?

MR. M RANDA: Well, for Three Mle Island
there was a | essons | earned, and that kind of thing
— Three Mle Island you will find is scattered
t hroughout the SRPs, and applicants have to show
that they neet the requirenents of the | essons
| earned report.

And one of those is the requirenent to
show t hat you are not going to uncover the core as a
result of an anticipated operational occurrence like
Three Ml e Island.

MEMBER WALLI S: Well, sonebody havi ng
| eft the aux feed val ves cl osed during mai nt enance,
is that an operating occurrence, or what is that?
It's not an accident. It's a latent thing,
something waiting to happen. It changed the state
of the system But it's not yet an accident. How
does sonething like that get considered?

MR. M RANDA: Well things like that are
addressed through the tech specs, you have

surveillance requirenments; you these things things.
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And you have surveillance periods. You test these
t hi ngs every 30 days or sonething |ike that.

MEMBER WALLI S: You change t he whol e
course of action; that's the problem

MR. M RANDA: Yes, and when we do
acci dent anal yses, the assunption is that the plant
is operating within the tech spec operating limts.
And you are not in an action state.

MEMBER WALLI'S: That is the problem

| don't know how far you need to
investigate that, but | think that's probably when
plants are nost likely to get in trouble when for
some reason that maybe the operators don't know they
are not in tech specs. And then there is sone
event .

The fact that they are not in tech specs
somewher e changes the course of events, or it
doesn't |l ook like what they've been trained on.

MEMBER KRESS: | think you are m xing up
two different spaces. You're m xing up design basis
space with reality which is the PRA space.

MEMBER WALLIS: Well, reality is always a
better space to be in.

MEMBER KRESS: The PRA space is reality

as we know it. The design basis space is a sort of
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manuf actured — they are not real accidents.

MR. M RANDA: Then we don't need it if
it's not reality.

MEMBER KRESS: They are descriptions of
events, an event identified that could occur. But
there are specifications going along with it, like
how do you cal cul ate the results? Wat kind of
figures of merit you have to neet?

And do you have a single failure
criteria? There are redundancy and diversity
requi renents for some of them

These are all artificial type things
t hat have been designed to use design basis space in
an attenpt to render the plant an acceptable |evel
of risk.

But that connection is a little tenuous;
| mean it's not a one-to-one connection. So we are
kind of m xing up those two spaces when we talk
about like the TM; that's not a design basis event.
That's a PRA thing.

MR. M RANDA: Maybe we don't need design
basis events if we have a good enough PRA

MEMBER KRESS: Wl |, the designers like
to have sonething to base their design on. And to

base it primarily on the PRAs may be a little
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tricky. Because then you have to be very careful
how you deal with the uncertainties.

Desi gn basis space, there are no
uncertainties.

MEMBER WALLIS: | guess we are going to
revisit this again.

CHAI R BANERJEE: Tom woul d the PRA space
of sort of if you didn't know the answer now
predi cted that the TM sequence coul d occur?

MEMBER KRESS: Yes. In fact it was
predi cted in WASH 1400 as the dom nant acci dent.

MEMBER WALLI S: But that soneone woul d
| eave —

MEMBER KRESS: That type of event. Well,
t he smal | - break LOCA.

MEMBER WALLIS: No, but the aux feed as
wel | .

MEMBER KRESS: Well, that canme out of
WASH- 1400. It was in there.

CHAI R BANERJEE: The plant coul d have an
accident when it's out of tech spec.

MEMBER KRESS: Sure. That is a
probabilistic event.

CHAI R BANERJEE: And what is the

likelihood that a plant is out of tech spec?
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MEMBER KRESS: Well, that is supposed to

be covered in the PRA, the failure probabilities of
certain things.

CHAI R BANERJEE: But the PRA should
i nformthe design basis space.

MEMBER KRESS: That is ny opinion. Now
up to now we didn't have PRAs to inform design basis
space. And that's why we end up with this sort of
manuf act ured acci dent that covers the spectrum of
what we think are identified occurrences.

But | think the new reactors, you ought
to really informdesign basis space by using the
PRS. But | would rely on it conpletely, because
t hen you have to be very careful about the
uncertainties.

CHAI R BANERJEE: Sure. But nonet hel ess,
we have this SRP now which doesn't consider the
possibility that the plant is out of tech spec.

MR. M RANDA: No, it's still in design
basi s space.

CHAI R BANERJEE: Yeah, strictly.

MR. M RANDA: Design basis space to a
| arge extent has not been fully informed of PRA

CHAI R BANERJEE: If that's a fairly high

probability event, then that should have inforned
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t he desi gn basis space.

MEMBER KRESS: You woul d think so.

CHAI R BANERJEE: Do you have an answer
for that?

MR. M RANDA: | believe for the new
reactor designs, they are using the results of PRAs
to desi gn new systens.

MEMBER KRESS: Yes, | think for new
designs that's the case.

MEMBER WALLIS: We are tal king here about
a way to inprove the SRP. It's our chance to change
it if it's a good thing to change.

MR. M RANDA: That's right, and we are
trying to put in sone provision in here for the new
react or designs.

And so that PRA-informed design could
enter into the SRPs through that route. And as far
as the older determnistic approach that has been
around since 1973, we're — the inprovenents there
are just in adding clarity and content, and |inking
it as closely as possible to the regul ations that
exi st now.

MEMBER ABDEL- KHALI K: Back to the
requi renent of prohibiting one class of accidents

fromescalating to a higher class. Now if the plant
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i s designed to handl e the higher class event, what
di fference does it nmake how that event started,
whet her it started as a | ower class event, or from
time zero it was a higher class event?

MR. M RANDA: The difficulty there is
that we have events of noderate frequency, |ower
cl ass events. They are nore likely to occur, and
t herefore they have nore stringent acceptance
criteria.

This applies the principle of constant
ri sk, you know, that if you multiply the probability
of an occurrence by its consequences it should be
about the sane across the spectrum of events.

MEMBER WALLIS: | wanted to ask you about
that. That's one of ny questions.

This doesn't take into account risk
aversion. The public has a kind of risk averse
attitude. It's quite willing to tolerate a | ot of
things which are mnor, but it's not particularly
fond of the trenendous accident which is a very rare
occurrence.

And when you say that the risk — in
ot her words, probability tines consequence — should
be the sane for sort of a mnor accident and a major

one is a big philosophical statenent.
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MR. M RANDA: It's what we've been using

all these years.

MEMBER WALLI'S: | know, but is it right?
Is that the way the public | ooks at nucl ear
accidents? I'mnot sure that it is.

| hear a lot from George and ot hers
about risk averse public.

MR. M RANDA: Wel| -

MEMBER WALLIS: You have to make the risk
of the mmjor accident less than the risk —

MEMBER KRESS: Once you depart fromthe
ri sk averse curve, you open up an infinite nunber of
curves. And you have to decide on which one you
want .

And | know of no criteria, other than
poll the public and say which one of these do you
prefer.

MEMBER WALLI S: Okay.

MEMBER KRESS: But you know that's
uni nfornmed. Those people don't know. They nay be
risk averse, but we have to choose sonething that we
think i s reasonabl e.

| think the non-risk averse curve is
probably the nost reasonabl e one to choose.

MEMBER WALLIS: Well, that's what you
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t hi nk.

MEMBER KRESS: Yeah, | know, but this is
a policy issue. You can't decide — | don't think
there is a technical basis to decide on how nuch
risk aversion to put in on a regular basis.

MEMBER WALLIS: | want to rmake the point,
t hough, that assuming that the risk is constant

across the spectrum of accidents is a policy

deci si on.

MEMBER KRESS: Sure.

MEMBER WALLI'S: You say it's a policy
decision. You say it's a principle. It's not a

principle of nature.

MR MRANDA: It's a design criteria.

MEMBER WALLI S: Soneone has decided it.

CHAI R BANERJEE: Has it actually been
formul ated as a policy decision?

MEMBER KRESS: They are looking at it —
no, there is nowhere in the policy statenents that
you can read that says that.

MEMBER WALLIS: So where did it cone
fron? Wiy is it a principle?

MEMBER KRESS: Well, | think they just
made it a principle.

MR. M RANDA: Well, actually, that
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principle, 1've seen it in print in the BSR standard
of ~78.

MEMBER KRESS: | see. It actually goes
up there.

MR. M RANDA: | think so, yes.

MEMBER KRESS: | didn't know that.

But anyway there is an infinite nunber
of choices you can nmake. But | know of no technical
basis to nake a choi ce.

MEMBER WALLI S: So when you make this
statenent in the SOP there is no reference to sone
policy statenment by the conmm ssion or sonething that
justifies it?

MR. M RANDA: No.

MEMBER WALLIS: So it's just sort of
stated wi thout any -

MR M RANDA: It's the way things are.
It's why we have nore stringent acceptance criteria
for the nore frequent accidents.

And getting back to your question —

MEMBER WALLIS: Well, | guess the problem
is with the nore severe consequence. There is a |ot
nore uncertainty about both frequency and
consequence. So maybe one shoul d be nore cautious

about these relatively rare accidents, because there
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is much nore uncertainty about both the frequency
and the consequence.

CHAI R BANERJEE: To actually give sone
credence to this, | have seen nunbers on pipe
breaks, probabilities which exceed the age of the
universe. So | nean — and age of the earth by a
factor of 10 or 100.

MEMBER WALLI S: You nmean one over the age
of the universe.

CHAI R BANERJEE: Yeah. One over. So |
nmean these nunbers are highly specul ati ve.

MR. M RANDA: | agree. And there are
accidents that we postulate are not going to happen
that actually have happened. So this is just a
general statenment. It's about constant.

MEMBER WALLI S: Okay. Well, when we get
to new reactors, I'mgoing to challenge this
st at ement .

MEMBER KRESS: That's what's bei ng put
into the new reactor franmework.

MEMBER WALLIS: | know. It seenms to be
being put in without explicitly stating it. Sort of
inplied by it.

MR. CARUSO Renenber also how this

policy gets determ ned. The staff is proposing
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gui dance, and it's comng to the technical commttee
for its conments. You are going to CRGR with us?

MR. M RANDA: No.

MR. CARUSGC Sonetinmes CRGR gets to | ook
at it, and then put it out for public conment,
right? So the public gets to take a whack at it.

So that's how these policies aren't in
the policies — this process. So this is the
conm ttee's chance to stick its foot in the water on
this policy.

MEMBER KRESS: | think we're going to get
a di sagreenent.

CHAI R BANERJEE: | think one of the
probabilities should be Iimted to one-tenth the age
of the earth.

(Laught er)

MR. M RANDA: O one- hundredth, what
woul d you prefer?

MEMBER ABDEL- KHALIK: | guess if | go
back to the question | asked earlier about the
escal ation requirenent, my concern there is that by
putting this requirenent, you are actually excl uding
— possi bly excluding a whole group of initiating
events that you are excluding fromeventually

becom ng design basis events just sinply by the fact
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that they are part of the lower classification of
events.

MR. M RANDA: The criterion is there to
prevent the possibility that you can have a limting
fault, a very serious accident, with the sane
probability of occurrence as an AQQO

MEMBER ABDEL- KHALI K: No, that is not the
concern. The concern is simlar to the issue that
Professor Wallis raised earlier, that you have a
sequence of events, and the probability of that
sequence of events is quite low so that it would
fall in the higher category, higher classification
category; but the very first event in that sequence
is a lower classification event.

MR. M RANDA: Ckay, now | think we are
getting back to the differences between the PRS
determ ni stic approaches. Because for exanple the
scenari o described earlier, the stuck-open POVR
what | nentioned before was, a POVR relieving water
is assuned to stick open. In real life it may not.
It probably will not. But for the determnistic
acci dent analyses it's always assuned to stick open.
The probability is one.

In that case you have a small-break LOCA

with the sane probability of occurrence as the
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ori ginal opening of the POVR  And now you have an
accident with serious consequences postulated to
occur fairly frequently.

And that's the difficulty in the
determ ni stic side. And all of these SRPs that
follow in Chapter 15, they are all determnistic
anal yses.

MEMBER WALLI S: kay, thank you.

CHAI R BANERJEE: That's been very useful.

MEMBER WALLI'S: | think we can probably
go through these fairly quickly now.

As | said before, we were going to try
to put in sone provision at |east for the new
reactor designs, at least put in a placeholder. W
expect there will be nore changes.

MEMBER WALLIS: What's going on with the
bottom one? The bottom one seens to be nore - go
back to the TM thing. There is a failure of aux
feed, and then there's also an ACO. You don't often
allow that. You don't have to consider that.

MR MRANDA: |'Il get to that.

MEMBER WALLI S: Okay.

MR. M RANDA: So we are defining the two
categories, and we're separating out — we are not

changi ng anything in ATWS, but we are naking the
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distinction that ATWS is a separate category.

W want to retain this —

MEMBER WALLI S: What does prohibit nmean?
Do you nean by design you nake it inpossible to
happen. O is it you prohibit it in design basis
space? |Is it a physical thing you are prohibiting
or a regulatory thing?

MR. M RANDA: This is a design criteria.

So if you are going to make, for exanple, if you

have a design such that the pressurizer will always
fill, then you need to design the POVR to relieve
water. If that's in your design, if your POVRs are

going to open and relieve water, then they should be
designed to relieve water and then recl ose after
t hat .

MEMBER WALLIS: And there is no
probabilistic thing? You nmust absolutely prevent an
AQO from becom ng an accident with any probability
what soever, |ike one over the age of the universe?

MR. M RANDA: Yeah, that's right.

MEMBER WALLIS: Hard to do with design.

MR. M RANDA: There are six plants, for
exanple, in the U S. that have designed their POVRs
to relieve water.

MEMBER WALLIS: Then they only relieve
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water with sone probability. | mean you have to
consider. Prohibit is a bit of a strong statenent.

MR. M RANDA: For our purposes, in a
determnistic analysis, if they are safety grade
POVRs, and they are designed to relieve water —

MEMBER WALLI S: They al ways work?

MR. M RANDA: - they always work, yeah

MEMBER WALLIS: Even if they are all owed
to deteriorate over nonths?

MR M RANDA: Well, that's what tech
specs are for.

MEMBER ABDEL- KHALI K: How do you sort of
reconcile that with the | eak before break?

MR. M RANDA: | don't. Leak before break
| think falls into the space between — | eak before
break is recent conpared to these. These have been
around since " 73.

So | eak before break, | put it in the
space between the determ nistic and probabilistic
appr oaches.

MEMBER ABDEL- KHALI K: But still, | mean
physically, we are tal king about something that wll
start out as a mnor leak; then it evolves into a
smal | -break LOCA, and possibility propagate into a

| ar ge- br eak LOCA.
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So you are covering the entire spectrum
So how do you reconcile that with the requirenent
that an anticipated occurrence cannot, or should be,
prohi bited from beconm ng a possibility of an
acci dent ?

MR. M RANDA: | can address that by
playing with the definition. | can say, for
exanple, that a leak for exanple in the pipe, a |leak
in a pipe is a nmechanical fault, and therefore, not
very likely to occur in the first place.

MEMBER KRESS: It's not an AQO

MR MRANDA: It's not an AOCO, right. So
it"'s alimting fault of different dinensions.

CHAI R BANERJEE: |s that consistent with
actual experience? | mean we've had a | ot of |eaks.

MR. M RANDA: Wel| -

CHAI R BANERJEE: | nean shoul dn't you
really keep your feet on reality here? It has
occurred during the lifetime of plants, right?

MR. M RANDA: This is true.

CHAI R BANERJEE: Each tine we get a
surprise, and we say, oops, didn't think of this
mat eri al probl em

Every 10 years roughly there is a new

problemthat arises, Bill Shack says that, that we
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haven't thought of, and we get a | eak.

MR. M RANDA: That's true. And what you
are saying is, that when we classify these events,
that the boundaries are not that clear. Sonetines
what we think is alimting fault, we may really
have the |ikelihood of an occurrence of an AQO
Things |like that have happened.

MEMBER KRESS:. They are covered in the
ot her category.

MR. M RANDA: They are.

MEMBER KRESS:. They are covered. |It's
just that we decided if it's not an AOO, it ought to
just be in the other category.

CHAI R BANERJEE: So the decision is not
as we discussed inforned by any probability. It is
sinply arbitrary to classify sonmething as — nore or
| ess arbitrary to classify sonething as an AQO —

MEMBER KRESS: Well, the frequencies are
i npli ed.

CHAI R BANERJEE: They are inplied, yes.

MEMBER KRESS: They are not off the top
of your head. Just tal k about occurring over the
lifetime of a plant versus sone other.

CHAI R BANERJEE: Per haps we shoul d

reexam ne those in the light of experience and see
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what should be reclassified as ACCs. | mean we have
a | ot of experience now.

MEMBER KRESS: Yeah, | don't know why we
got rid of events that occur over — within years
past. | would have kept those, | think. | mean
that's just finer division of the things you | ook
at .

MEMBER ABDEL- KHALI K: | think perhaps
what we ought to do is try to understand the
i mplication of msclassifying an event.

In the very begi nning, when the ANS-1973
standard cane out, steam generator two were
considered class four events. And then |ater on
they were reclassified as class three events.

The question is, what changed?

MEMBER WALLI S: They happened nore often.

MEMBER ABDEL- KHALI K: Wl |, that's why
they were classified as class three rather than
class four.

But froma practical standpoint, what
did that reclassification result in?

MR. M RANDA: From a practical standpoint
probably very little. Because class three events
has al ways been an anbi guous. The criteria for

cl ass three has been sone |evel of fuel damage which
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was defined by offsite dose limts.

It was — events have al ways been cl ass
two or class four. Cass three has been very hard
to define.

But you are right, the reclassification
occurred because we had better experience, and we
knew t hat steam generator tube rupture i s sonething
that is going to occur during the lifetinme of a
pl ant .

And when these classifications were
first set up in 1973 | believe they were done
according to the know edge that was avail abl e at
that time. And it's only right and proper to nodify
these as we get nore experience.

CHAI R BANERJEE: But is that taken into
account in the docunents? Experience.

MR. M RANDA: Well, the SRPs are
gui delines, and |icensees can propose alternatives.
And if a licensee cones in and has sone experience,
data, operating experience, and wants to classify an
event into another category, and can back it, we
woul d have to consider it.

CHAI R BANERJEE: Ri ght, but that is
putting the onus on the |icensee.

MEMBER KRESS: |f you want to inpose new
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requi renents on existing plants, by reclassifying
one of these things, then you have to do a backfit
analysis. So it may not be inposable on them But
it could very well apply to any new pl ant.

MEMBER WALLI'S: The |l ast bullet you just
al luded to, is that something new?

MR. M RANDA: The last bullet is
sormet hing new, and we wi |l discuss that.

MEMBER WALLIS: What was it before?

MR. M RANDA: Before there was a
requirenent in the SRPs that said, you take an AQQ,
and you consider it for — for an ACO you consider it
a single active failure. Any single active failure
criteria is AOO

MEMBER WALLIS: And this has been
removed? You're going to talk about it |ater.

MR MRANDA: It's already conme up a
couple of tines, so | guess we should do it.

| call it the conmbo AQO requirenent.
And this is the language in the SRP, an incident of
noderate frequency, or an AQCO, in conbination with
any single act of conmponent failure, or single
operator error, shall be considered, and is an event
for which an estinmate of the nunber of potenti al

field failures shall be provided for radi ol ogi ca
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dose cal cul ati ons.

What this says in effect is that a
noderate frequency event, an ACO if you conbine it
wi th another failure, has now bunped into a next
class. Now, because the acceptance criteria for an
AQO don't allow any fuel failures. But now you are
all owi ng fuel failures.

So it's a way of — they are conbining
accidents. And when they say any single act of
conmponent failure, that could be — that's any single
act of failure.

That could be — that's any single act of
failure. That could be another AOCO  That could be
something that is not related to the origina
acci dent.

MEMBER KRESS: It seenms to ne that we are
| osing sone of the conservatism you are |o0sing some
mar gi n here.

MR. M RANDA: | don't believe that. And
the reason is that this requirenment is hard to neet.
It's ill defined, because you can postul ate any
conbi nati on of AOOs or accidents.

For exanple it's a | oophole. | can take
an accident, an AOCO and postulate a single act of

failure with it that has nothing to do with the
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accident; that doesn't aggravate the accident. But
now | 've just relaxed ny acceptance criteria.

MEMBER KRESS: | don't see that that
fol | ows.

MR. M RANDA: Why have you done that?

CHAI R BANERJEE: That sounds |i ke
gamesnanshi p.

MR. M RANDA: Yes.

MEMBER ABDEL- KHALIK: |'m sorry, could
you explain what you just said?

MR. M RANDA: Ckay. Take an AQCO, | don't
know, | oss of feedwater, okay. And |oss of
feedwater, and | conbine it wth another accident,
for exanple, operator turns off safety injection, or
doesn't turn it off, it never goes on, but he
di sabl es safety injection, so you don't get safety
injection. That's a lot —

MEMBER KRESS: Wul d that be a single
failure?

MR. M RANDA: That's a single operator
error.

MEMBER KRESS: Those are included in
single failures.

MR. M RANDA: According to this |anguage,

it says —
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MEMBER WALLI'S: Then this leads to a high

cause accident which is something that you have
al ready forbidden; is that what you are sayi ng?
That's why it should not -

MR. M RANDA: No, what I'msaying is, if
| want to play this game, | can postulate any active
failure, and that active failure could be sonething
that doesn't affect the original accident. It could
be sonething totally different.

And since it doesn't affect the
accident, all it's done is, it's bunped it,
according to this requirenent, it's bunped it into a
nore rel axed acceptance criteria. Now | can take
sonme fuel danmage —

CHAI R BANERJEE: Has this actually ever
occurred?

MEMBER WALLI S: Why does it have a nore
rel axed acceptance criteria?

MR. M RANDA: Because an AQO by itself,

t he acceptance criteria for that is no fuel damage.
But if | conbine that ACOwi th a single act of
failure, nowl'mallowed to have sone fuel damage.

Soif I'"'mfree to choose any single act
of failure or operator failure, | can choose one

that has no effect on the accident, and in doing so
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| have a nore rel axed acceptance criteria.
MEMBER ABDEL- KHALI K: But that doesn't

remove the original AQOO requirenent from being net

by itself.

MR. M RANDA: By itself, yes, it does
not .

MEMBER ABDEL- KHALI K: So your argunent is
i ncorrect.

MR. M RANDA: Well, my argunent - yes,
that's right, the ACO remains and you have to neet
t hose acceptance criteria; that's right.

And this requirenment, also, this
requi renent then has no effect. Wiy have it in the
first place?

MEMBER ABDEL- KHALI K: Wl |, because,
let's go back to your exanple of a |oss of
feedwater, and if the operator disables safety
injection. That is not the only single failure that
needs to be postulated in conjunction with a | oss of
feedwater event. And there is possibly another
single failure that can be postul ated that woul d
make this event nore severe than the | oss of
feedwater in and of itself.

MEMBER KRESS: You have to design around

t hat .
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MEMBER ABDEL- KHALI K: Correct.

MEMBER KRESS: That's why | say it seens
to reduce the margin.

MEMBER ABDEL- KHALI K: Absol utely.

CHAI R BANERJEE: | think this is
sormet hing we need to discuss with the ful
committee. This is a significant change.

MR. M RANDA: Well, this requirenent by
t he way, when we discussed it in the active systens,
no one could figure out where it came from |It's
not in the regulations. And the only reference |'ve
seen to it anywhere was one line in the 1970 BWR
standard. It didn't appear in the PWR standard.

And the way this is witten it's not
wel | defined, especially if | take any active single
failure. | nean we discussed this already.

MEMBER KRESS:. The problem | have is in
our determnistic regulations, part of themis
al ways the single failure is part of it. And now we
are taking that way fromone class of accidents for
sone reason | don't understand.

MR. M RANDA: No, there are two single
failure criteria. And there's been sone confusion
about this. W have had a | ot of discussion about

this.
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There is the single failure criterion
that is specified in standards like IEE-279. It's
specified in the GDCs. This is the single failure
criterion that says, a protection systemhas to be
able to performits function despite the worst
single act of failure.

MEMBER KRESS: Yeah, that's what |
believed. That is a different kind of single
failure.

MR. M RANDA: Yeah. The single failure

of this one, the one I'mtalking about, is, the

single failure is also — it's an accident. It's an
AOO. It can be anything. It can be a reactor trip.
It can be an operator error. It can be a valve

openi ng or cl osing.

MEMBER KRESS: It seens |ike we need to
sharpen our definition of what a single failure is.
Because | was thinking this first definition you
gave is what the -

MR. M RANDA: Yeah, a | ot of people are
thinking that. It's not. It's — that's why | cal
it the conbo ACO W've got two AOOs at the sane
time now W' ve got two accidents at the sanme tineg,
and it says so. Two sinultaneous ACGCs.

And this is |like —
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MEMBER WALLI'S: That's in PRA space

presunabl y.

MR. M RANDA: Yeah, that's right, or
three AOCs if they are sufficiently likely to occur.
Yeah. This is simlar to |ooking at an acci dent
occurring during a tech spec action statenent.

You' ve already got a systemthat is out of service,
and now you' ve got an acci dent.

MEMBER ABDEL- KHALIK: | still think we
have to tread here very carefully. Because | would
consider this a part of the defense in depth. And
therefore just sinply elimnate it, just because it
doesn't exist in any witten docunent, is probably a
deci sion that has to be nade with care, a lot nore
care.

MEMBER KRESS: | think the person | would
ask, given this change, what does that represent in
ternms of changes, possible changes to the plant?
That's where the rubber neets the road.

| don't know what it neans.

MEMBER WALLIS: Well, we use a PRA to
show that the risk is clinbing.

CHAI R BANERJEE: Maybe you coul d address
the question that Dr. Kress has as to what it really

nmeans in terns of changes to the design or whatever.
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What are the practical consequences of
this likely to be?

MR. M RANDA: Well, one practica
consequence that |'ve seen as a reviewer is that
some |icensees subnmt anal yses of AOGCs, assum ng
single active failures in conbination AOOs. Sone of
them do submit analyses like this, and others don't.

And -

CHAI R BANERJEE: Does it reduce the
conservatisn? Because they still have to neet the
AQO criterion.

MR. M RANDA: That's right. So when
see analyses like that, | don't really know what to
do with that.

CHAI R BANERJEE: \Where does the confusion
arise?

MR. M RANDA: The confusion arises in
several places. One is in your choice of analyses,
your choice of active failures, the conbinations
that they decide to analyze. And the other is the
acceptance criteria that they say they need to neet.

CHAI R BANERJEE: Do they still neet the
AQO acceptance criteria?

MR. M RANDA: Certainly.

CHAI R BANERJEE: That, and then when they
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do this conbination they can choose what ever they
i ke? What are the consequences of them bunping it
up? |Is there any consequence of that?

MR. M RANDA: | don't see any practica
benefit. They do the analysis. They choose the
conmbi nation of failures as they arise. And then the
acceptance criteria that they need to neet, this
busi ness about allowi ng sonme fuel failures, that's

ki nd of anbi guous. How much fuel failure is

al | owed?

Now we have acceptance criteria for AQQ
and we have themfor limting events, limting
faults. Those are wel | defi ned.

But in between, for conbinations of
events, | don't know what to do with that.

MEMBER WALLI S: There is no acceptance
criteria?

MR. M RANDA: Well, there is, and you saw
it. It says that — it says there will be an

estimate of the nunber of potential fuel failures —
MEMBER WALLIS: Provided — that's the
only criteria.
M. BANERJEE: Bring it to the judgment
of the reviewer.

MEMBER WALLIS: Then presunmably these
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dose cal cul ati ons have to neet the dose criteria.

MR. M RANDA: Well, they don't say that,
do they? About the only firmcriterion you'll see
there is that there will be no Iess of function to
any fission product barrier other than the fuel
cl adding. So that neans that the vessel renains
intact, and the contai nment renains intact.

MEMBER WALLIS: But in all of this, you
have to consider this, but then you have a weaker
criterion for some reason

Vel |, maybe the whol e thing needs to be
strai ghtened out, not deleted. Just because it's
awkward doesn't nean you get rid of it. You have to
consi der how do you neet the intent of this original
advi ce here.

MR. M RANDA: So then | would ask you,
what is the intent?

MEMBER WALLIS: | don't know, | didn't
wite it.

MR. M RANDA: Well, neither did I

MEMBER ABDEL- KHALI K: The intent perhaps
is to provide sone reasonabl e connecti on between
desi gn space and —

MEMBER KRESS:. Ri sk space.

MEMBER ABDEL- KHALI K: Ri ght, and the real
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world. That's the intent of this.

MR. M RANDA: | would say that that's
what tech specs are for. That's what action
statenents do, that if sonething occurs, and a
systemis not operating at full capacity, then you
are required under action statenments to repair it
within a certain period of time. And that is
determ ned probabilistically.

MEMBER WALLI'S: How | ong has this been in
the review plan, this statenent?

MR M RANDA: Wel |, at |east since " 96.
As a matter of fact -

MEMBER WALLIS: That's not so | ong ago.
You coul d probably find sonmebody who wote it.

CHAI R BANERJEE: But |et nme ask you, |
nmean the inpression you are giving, which nay be
uni ntended, is, this is being done to provide
clarity and sone ground to the reviewer. That can
be done in different ways.

| nmean if you specified what the
radi ol ogi cal dose cal cul ati ons of potential fuel
failures would be, you are attenpting to limt that.
That coul d al so provide sone clarity, as Professor
Wallis said. You could just inprove the | anguage

there so you would nake it a little bit nore
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determ ni sti c.

MR. M RANDA: And what woul d be ny basis

for that?

CHAI R BANERJEE: | don't know.

MEMBER ABDEL- KHALI K: The word, any.
That's the basis for that. | nean you say that the

| icensees come up with analyses in which they do
t hese cal cul ati ons, and they pick and choose
whi chever conponent they assunme to fail.

They do that maybe because there is no
gui dance as to what the word, any, nmeans, in this
requirenent.

And if you provide themw th that
gui dance, if you specify the range of additi onal
single failures that they have to consider, that
woul d elimnate the uncertainty.

MR. M RANDA: That's one side of the
uncertainty. That's the definition of the event.
And then we have the uncertainty of the acceptance
criteria.

MEMBER WALLI'S: And you clarify that too.

MR. M RANDA: But then -

MEMBER ABDEL- KHALI K: Well, there is a
clear definition of — at |least a part of the

acceptance criteria. It is that the only failure as
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far as fission product barriers would be just the
fuel cladding. The other two barriers would remain
intact. That's a clear acceptance criteria.

MR. M RANDA: Ckay, in that case | could
argue that the conbination AOO requirenent is
bounded by ATWS. | would say that ATWS is an AQCO
wi th probably the nost serious event, which would be
the failure of the reactor trip. And the acceptance
criteria for ATW is that you have an intact vessel
an intact containnment.

So this, if you do an ATWS anal ysi s,

t hen you have covered all possible conbination AQGCs.

MR. CARUSC Well, | could argue that for
ATWE you don't really have reactor cool ant pressure
boundaries. It doesn't nmaintain its integrity.
Because to mtigate ATWS you have to bl ow down the
reactor vessel quite a bit in order to relieve the
pressure.

So you're throwing a lot of — if you
have | ost sufficient fuel cladding integrity, you
have lots of fission products that are getting out
of contai nment.

CHAI R BANERJEE: You are not rmaintaining
that |ast -

MR. CARUSC Well, you're going from-—
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for ATWS you are going fromtwo barriers to one
barrier. And if you |look at pressure inside BWR
containments, | think they get pretty high in an
ATWS, don't they?

MEMBER KRESS: Yes, sir. That's one of
t he probl ens.

MR CARUSO So it's not clear to ne that
that's a good thing.

CHAI R BANERJEE: W have seen that
before. | nean it's one of these upgrades.

| think that what you are |ooking for is
sonme clarity with the "any." O course | think that
Pr of essor Abdel - Khali k pointed out, that you can
probably take care of. You are tal king about sone
clarity with the radi ol ogi cal dose cal cul ati ons.

MR CARUSO Yes, and |'malso — there is
the issue of clarify, and definition of acceptance
criteria. But there is also the issue | had when
first 1 ooked at this. | didn't know where it cane
from and | didn't know why we needed it.

CHAI R BANERJEE: Well, it's surely
redundant. |If you can really showit's redundant,
and | don't think you' ve quite shown that to us,
then that woul d be a good enough argunent, too.

Because you also said it's redundant, | think.
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MR. CARUSC Yes, because you have the

whol e cl ass of AOGs. You consider those
i ndi vidually, and none of themcan result in fuel
failures. So you do that.

CHAI R BANERJEE: The redundancy | think
is your strongest argunent, is that it doesn't add
anything. 1It's already there. Wat you intend to
do is already done by the regul ations w thout this,
whet her by the guidance, wi thout this.

MR. CARUSC Then | coul d al so argue
reducti on of regul atory burden.

CHAI R BANERJEE: That's a difficult one
to argue. |If it's redundant, then that's a good
one. If it's just an inposed burden that achieves
not hing, that's okay. But the redundancy | think is
t he best argunment you have. |f you can really nake
t hat one.

MEMBER KRESS: |f one | ooked at this
principle of constant risk across the frequency,
non-ri sk events, and used as your consequence the
guantity of radioactivity released for exanple, then
the AOCs have a range of frequency to them

But generally they are limted to — you
know, they are set. They happen every year, and

there are sone that happen over a lifetine.
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But it seens to ne |ike one could have a
criterion that relates the frequency, at |east AQQ
to the quantity of fission product rel eased. As
your figure of nerit for acceptance criteria. You
coul d have associated with that a failure of a
single active conbo. That would just be another
specification in how you —

CHAI R BANERJEE: But are you going to
require this additional failure as well, then?

MEMBER KRESS: You could. | nmean that's
generally what's been done with the design basis of
t hi s.

Now | don't know about this second
single failure definition | heard.

CHAI R BANERJEE: Are there frequencies of
this conmbo of the order of the LOCA?

MEMBER KRESS: No, not generally. A LOCA
i s sonething that happens over the lifetinme of the
plant. So nost of these AOCs are not that frequent
— are nore frequent than that.

CHAI R BANERJEE: Ri ght, but | nean the
conbo.

MEMBER KRESS:. The conbo? Probably is
the same order as the LOCA. | don't know You'd

have to | ook at the PRA
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CHAI R BANERJEE: Maybe we've sai d enough.

This is clear a point that has to be adjusted —

MEMBER KRESS:. Anyway it | ooks like this
one is one that we worry about.

CHAI R BANERJEE: You' ve got the nessage.
It is going to cone under scrutiny.

So if you were flagging itens to bring
up in front of the main commttee, and not the whole
tal k. Because they are going to want to know t he
real issues, this will be a real issue.

MR. M RANDA: This is the issue that |I'm
here about today actually. This is the change |
wanted to bring up today.

CHAI R BANERJEE: You want us to agree to

MR. M RANDA: Wel| -

CHAI R BANERJEE: Qur opinion on it,
right? O then you can really showit's redundant
wi th conclusive argunments, then | think | would buy
it. If you can show that it's taken care of already
by sonething else. Then you don't need it.

MR CARUSG | think it was probably put
in there because sonmeone di scovered a sequence that
wasn't covered that soneone ganmed. So this is to

pl ug a hol e.
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CHAI R BANERJEE: Maybe it's a post-TM
t hi ng.

MR. CARUSC Maybe post-TM . But
somewhere sone |icensee or vendor figured out a
creative way to define an event in a certain way.
And this was put in there to plug a hole. The
| anguage strikes nme as open.

MR. M RANDA: The hol e-plugging is with
chewi ng gum

MR CARUSO Well, since we don't know
what's behind the hole, | nean —

MR. M RANDA: This requirenment has been
followed in the submttals by CE plants by not by
West i nghouse plants. And we have revi ewed both
Not only is it a requirenent | have a problemwth,
but it hasn't even really been foll owed.

CHAI R BANERJEE: But that is not the
licensee's fault. |If you have a requirenent that
people don't follow, and you don't call themon it,
then they got away with sonething. | mean it's your
job to do it.

MR. M RANDA: That's why | said earlier
that | don't know what to do with this. Wen | see
anal yses that cone in with these conbi nati on events,

| don't know what to do with them | don't know how
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to judge them | don't have any acceptance
criteria.

CHAI R BANERJEE: Because this is just
basically guidance to the reviewer. And it has to
be based on a regul ati on of somethi ng sonewhere.

And what you are saying is, there is no
basis for it anywhere.

MR. M RANDA: The only basis | could find
is one line in a 1978 BWR standard.

CHAI R BANERJEE: That may be sufficient.

MEMBER ABDEL- KHALI K: So where is this
requi renent defined? Were is this |anguage that
you are codi ng gone? Were does this conme fron?

MR. M RANDA: This cones fromthe current
1996 SRPs. | can get you a copy.

MEMBER ABDEL- KHALI K: | think that woul d
be a good i dea.

CHAI R BANERJEE: W don't have a red line
version, do we?

MR. M RANDA: No, we don't have a red
line version. 1'll provide copies of the old SRP

CHAI R BANERJEE: Do you have a red line
version for us.

MR. M RANDA: O this |anguage?

CHAI R BANERJEE: No, of the SRP. | nean
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we don't — it's going to — reading two SRPs and
conparing themis hard. So if you have a red line
version that would be a |ot easier for us; edited
ver si on.

MR. M RANDA: You asked this before,
didn't you?

MR. CARUSG | don't think I got it.
What | was told was that it was so rewitten it
wasn't worthwhile to put together a red line.

CHAI R BANERJEE: Well, that's why we
should give a |ot of consideration to it, then, if
it's a new docunent.

MR. CARUSO That's what | was told was
that it was so different than a red |ine woul dn't
make any sense. |If | have one, I'd |like to know
where it is.

MR. M RANDA: That's true for the ATWS
standard. The ATWS standard before was only three
pages; now it's nore like 15. But you are talking
about in general, the SRPs, right?

MR. CARUSG No, no, just the 15.0.

MR. M RANDA: 15.07?

MR. CARUSO. 15.0, yeah.

MEMBER WALLIS: Okay, well, if we've got

tored line them 1'Il provide it to the nenbers.
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CHAI R BANERJEE: |f changes have been so
large that a red line version doesn't exist. Qur
changes we've shown are not that many.

MR. CARUSO | have an old version of
15.0. | have the 1996 version, and | have the new
version that you are proposing. But | don't have a
compari son

MR. M RANDA: Ckay. | don't think I have
seen that one. But | have with me the old version
and the new version.

MR. CARUSC What |I'msaying is, | do not
have a conpare.

CHAI R BANERJEE: Wl |1, that's sonething
you can work out. Either you find a red-Iline
version, or you make a conparison yourself and | et
us know the results.

MR. M RANDA: All right.

MEMBER WALLIS: Can we nove on? W've
obviously highlighted it.

MR. M RANDA: That's all right. Don't
worry about it. We will get it later.

MEMBER WALLIS: |Is that okay, Sanjoy?

CHAI R BANERJEE: Yes.

MEMBER WALLI S: There may be sonme nore

guestions, too.
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CHAI R BANERJEE: Right. And we are al so

over tinme. So.

MEMBER WALLIS: But | think this is an
inmportant thing. This is Chapter 15. It's a mmjor
part of the regulations. This describes the
Agency' s advi ce about how to make t hem work.

MR. M RANDA: You are right. And | think
probably we shoul d have spent nore tinme on this one
requi renent. Because this is the requirenent |
wanted to bring up before the commttee. This is
the maj or change. The others were editorial.

MR. CARUSG Can | ask you a question?

| notice in all the discussion that we
tal k about active failures. And this is for
advanced reactors, and we all know the advanced
reactors use a |l ot of passive systens. And |
wondered, did the staff consider how to deal with
passive system failures, as opposed to active
failures, and if not, why not?

MR. M RANDA: | haven't worked on the new
designs, so | don't knowif there is any different
approach that has been taken for passive failures.

The question itself has been considered
in the past in depth. There has al ways been this

di stinction between active and passive failures.
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And | can't answer the question, because | don't
know whet her the new reactor designs woul d change
t hat approach at all.

MEMBER WALLIS: Well, let's consider,
there are filters, debris filters in the passive
systens. There's a big tank, and there's a pipe
t hat goes and cools the reactor.

There's a filter in some of those
things. Nowif it should be that there is sone
debris clogging that filter for any reason, that's
built up over the years or sonething; then you have
a passive systemthat failed when called upon,
because it blocks the flow of water. It doesn't
flow as nuch as it should. The passive systemfails,
like a punp failing in effect. But it's not a punp;
it's gravity.

MR. M RANDA: Ckay, you can look at it
that way. You can say it's a passive systemt hat
failed. O | could say that it's a systemthat

shoul d be operating but has not be surveilled

properly.

MEMBER WALLIS: O is outside the tech
specs.

MR. M RANDA: That's right. It's a
failure that will go undetected until you have gone
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t hrough your surveillance. And that way it would
not be any different froma diesel generator that's
inits 29'" day on a 30-day surveillance schedul e.
CHAI R BANERJEE: So shall we flag this
and nove on? | think you have a basis for — to cone
to the main conmittee.
So we now are up to the constant risk

principle, are we?

| didn't mean to stop. | think we
should —

MR. M RANDA: | thought we were over
tinme.

CHAI R BANERJEE: There are lots of
things; I"'mgoing to give you a little nore tine.

MEMBER WALLI S: Shall we ask questions?
O will you nove on with your presentation?

CHAI R BANERJEE: | think we should nove
on with the presentation.

MEMBER WALLIS: And | will try to fit
themin as they are rel evant.

CHAI R BANERJEE: You have al ready nmade a
coment on this, and so has — we've had a bri ef
di scussion on this.

Now this is a very phil osophical policy

i ssue. So perhaps, | don't know if we need to
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debate this as part of this RP. It's a nuch |arger
debate that you are tal king about.

So what is the opinion of the nmenbers
here? Do you want to address this here or is it a
| arger policy issue?

MEMBER KRESS: | think it's a |arger
policy issue.

MEMBER WALLIS: | think we can flag it.

MEMBER KRESS:. CQur conmittee ought to
di scuss it anobng oursel ves.

MEMBER WALLIS: We ought to discuss it.

CHAI R BANERJEE: All right.

MEMBER KRESS: Because it doesn't need
debate back and forth with the staff. W ought to
deci de oursel ves.

MEMBER WALLI'S: But if we think sonething
el se shoul d be done, we should say so.

MR. M RANDA: This is a very basic
principle. |If we change it now, we will have to
change a | ot of other things.

MEMBER WALLI S: But do you know where it
cane fron? Is it another one that is shrouded in
the nysts of antiquity? Someone wote it sonetine,
and —

MR M RANDA: | haven't seen it witten
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anywhere except as | said in the passing reference
in a BAR standard -

MEMBER WALLIS: Well, this one is also
i ke the | ast one, the conbo.

MEMBER KRESS: It shows up in the Pal mer
curve, where | first encountered it.

MEMBER WALLIS: If it's a principle there
ought to be sonewhere where it's defined, and sort
of on tablets or sonething.

CHAI R BANERJEE: It's not part of any
regul ati on.

MR. M RANDA: If you read the GCs, and
there are 60 GDCs, if you read them you cone to a
sense that underlying all of themis this thing.

MEMBER KRESS: It is inplicit perhaps.

CHAI R BANERJEE: It is a little bit Iike
interpreting the Constitution.

MEMBER WALLI S: Constant risk inference.

MEMBER KRESS: And in fact if you | ook at
t he technol ogy mutual framework, they established a
series of frequency ranges and the consequences. |If
you draw a straight line to that, it follows this
principle pretty close.

Those were derived fromthe current

regul ations. They were trying to be consistent. So
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it's inplied in the regul ati ons.

MEMBER ABDEL- KHALIK: It's sort of
inplied in the categorization process itself.

MEMBER KRESS: Yes.

MR. M RANDA: Exactly, yes. And all we
are doing is, we are sort of comng to terns with
this difficulty of categorization, and sone
acci dents maybe ought to be — one category or
anot her, dependi ng on experience. And we are
reducing it fromthree categories to tws, because |
don't think we can get any finer than that.

CHAI R BANERJEE: And that is based on the
regul ati ons.

MR. M RANDA: That's right, the GDCs have
only two categori es.

CHAI R BANERJEE: That's why | under st ood
is your rationale for doing that.

MR. M RANDA: Yes.

CHAI R BANERJEE: And so what is the
feeling of the nenbers here about this? Should we
di scuss it anobngst ourselves at a different tinme?

MEMBER WALLIS: | think it's something
that should be presented like this to the ful
committee, and the full commttee wants to say this

is sonething we'll take up with new reactors or

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

81

somet hing, then we can do that.

|"mnot sure we are going to change this
now, but it's sonething that we -

MEMBER KRESS: | will guarantee it wll
be di scussed at the next neeting.

MEMBER WALLI'S: So you should show this
slide to the full commttee and see what happens.

MEMBER KRESS: It is definitely on the
agenda for the next neeting.

CHAI R BANERJEE: You better give a |ot of
time for this.

MEMBER WALLIS: W will take it fromthe
formal hydraulic —

CHAI R BANERJEE: | hope so.

Al right.

MR. M RANDA: Ckay. W tal ked about
this. W are going to follow Appendi x A, Part 50 —

MEMBER WALLI'S: Anything is possible, it
shoul d say likely to.

CHAI R BANERJEE: | guess that is the
| anguage there al ready, right?

MR. M RANDA: Yes, that is their
| anguage. The only thing it says, that we have on
this slide, is for new plants and any operating

pl ants that choose to do so, we would use the two
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categories of the GDC s appendix A, and for
operating plants that have submtted their anal yses
according to the condition two, three and four event
scheme, you just continue to apply that system

So there would be no back-fitting here.

CHAI R BANERJEE: \Where did that ANS
category three cone fron? Wat was the reason for
themto invent that?

MR. M RANDA: They made a distinction
bet ween events that can be expected to occur during
a cal endar year of operation, and events that are
not expected to occur, but nmay occur during the
lifetime of a plant, during the 40-year lifetine of
a plant.

So they drewthe line there. Can it
occur in one year? If not, can it occur during the
lifetime of a plant? If not, then it becones a
post ul at ed acci dent.

CHAI R BANERJEE: But there was no basis
in the regulations for that, right?

MR. M RANDA: No, there wasn't.

CHAI R BANERJEE: It was arbitrary?

MR M RANDA: | don't know if it was
arbitrary. | can tell you that there were other

versions of standards fromthe ANS that appeared
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after that that further tal ked about acci dent
cat egori zati on.

There was one standard | | ooked at that
had sonmething like five categories. And it was a
BWR standard, 1983 standard, for exanple, that had
many di fferent plant conditions, they called them
And t hese were accident categories, and they
conbi ned themw th external events such as
eart hquakes or other events, and they had a whol e
schenme of categories. | think it was in excess of
five or six categories.

But that was never adopted.

CHAI R BANERJEE: Was there any reg guide
or anythi ng?

MR. M RANDA: The reg guide that cones
closest to this is reg guide 1.70, the standard
format. And you will see that on the | ast slide.
And that reg guide tal ks about noderate frequency
events, infrequent events, and limted faults. It
doesn't use the sane nanes, but they line up pretty
cl osel y.

MEMBER KRESS: |n essence it seens to ne
like this changes — actually it goes nore in a
conservative direction. And it adds margin.

The reason is, if you had divided AQCCs
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into different frequence ranges, |like a year or two
years or five years, 20 years, whatever, then you
coul d have different acceptance criteria for those,
to follow the principle of costs and ri sks.

But what this does is say, oh, if it's
going to happen during a lifetinme, then we are going
to have the same acceptance criteria. So we are
going to treat those things that happen very
infrequently over a lifetinme the sane as ot her
frequencies. So this to nme adds a |l evel of margin
and conservatism and makes it nore consistent with
the regul ations as they are anyway.

So | don't have any real problemwth
t hi s.

CHAI R BANERJEE: | don't either.

MEMBER ABDEL- KHALIK:  Well, | nean, this
reclassification into two categories would make it
nore conservative if you retain —

MEMBER KRESS: |f you retain --

MEMBER ABDEL- KHALI K: - from condition
two. But the question is, what is the acceptance
criteria now.

MEMBER WALLIS: That's right. That's a
good poi nt.

MR M RANDA: That's right, and that's
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exactly what we wanted to do. Wat we are doing is,
we are folding the condition three events into
condition two, and condition two is an ACO And
condition two does not allow for field failures.

MEMBER KRESS: So it adds sone
conservatism

MEMBER WALLI'S: Correct.

MR. M RANDA: And that's also why we are
allowing plants that currently have condition three
events to retain them

CHAI R BANERJEE: So you don't have to
reanal yze any plants, nothing. They followthis,
it's fine.

Let's nove on

MR M RANDA: This is a little conparison
of what we were just discussing. Reg guide 1.70 is
what the |icensees were following, and this is what
the — and al so sone of themtal k about noderate
frequency events; others tal k about condition two
events. But basically that's what they were
fol | owi ng.

But the regulations, the GDCs, had only
the AOCs and the postul ated accidents. And this
slide will show you that the infrequent events, the

condition three, are going to have to neet the sane
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criteria as the AOGCs.

And this is a little discussion about
ATWS and why it's a separate category. |It's outside
the plant design basis, and the regul ati ons for ATWS
were found in 50-62.

The non-escal ation criteria, the
important — we need to retain this criteria, and we
need it to prevent the possibility that you could
create an accident, a postul ated accident, that has
t he sane frequency of occurrence as an ACO

CHAI R BANERJEE: | guess the issue was
brought up that how do you actually show that this
doesn't happen?

| nmean | guess it's up to the applicant
to do it.

MEMBER KRESS: And he has to use approved
calculations in their design, and they have to show

that their systemw |l not lead to any fuel failure

MEMBER WALLIS: It's a bit extrene to say
this still has the frequency of an AOO. Because
there is a conditional probability of it devel oping
into a possible accident.

An AQO coul d have a probability of 10 to

the m nus one per year, but the probabilities have
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been devel oping into a postul ated acci dent could be
another 10 to the mnus five or sonething.

MR. M RANDA: That's true.

MEMBER WALLI'S: So that what is inportant
is this probability of developing into a postul ated
acci dent, not excluded.

MEMBER KRESS: But that's inplied in the
cal cul ati onal nethodol ogy that they have to use.
They are given a nethodol ogy that has conservati sns
init, and these are revi ewed and approved, and
there are figures that have to neet -

MEMBER WALLIS: It's not as if —

MEMBER KRESS: And so if you follow all
that, and you don't develop into a postul ated
accident, then there are sone inplied probability in
it.

MEMBER WALLIS: What | object to is your
statenent, you inply that if it could develop into a
postul at ed accident, then the postul ated acci dent
has the same probability as the AQO itself.

MR. M RANDA: | nmde that statenment based
on the rules of the deterninistic analyses, which
say that if a POVRis not qualified for water relief
it'"s going to fail; the probability there is one.

The sane thing with fuel rods. |If they
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into DNB, they fail. The probability is one.

MEMBER WALLIS: | understand that. Now
understand. So this seens reasonabl e.

CHAI R BANERJEE: Yes. Let's nove on.

MR. M RANDA: We tal k about this, trying
to find a regulatory basis for retaining that
criterion, and the closest | could find is in 50.59
whi ch seens to touch on the same questions that this
criteria deals with.

MEMBER WALLI S: And you tal ked about that

one.
MR. M RANDA: That is an open item
MEMBER WALLIS: WIIl you tal k about the

criteria sonmetinme? | have questions on page seven

which is called anal yses and acceptance criteria.
Are you going to talk about that?

MR. M RANDA: Ckay.

MEMBER WALLIS: Or can | ask questions?

MR. M RANDA: Go ahead.

MEMBER WALLIS: Al right.

At the top of the page, it says, lists
of basic criteria to neet the requirenments of GDC
postul ated accidents. And it lists them It says,
pressure in the RCS should be maintai ned bel ow —

fuel clarity will be namintained. These are sort of
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slightly different things, should be, will be and
shal | be.

But then you have sone extraordi nary
t hi ng, which says, a postul ated accident m ght cause
sufficient damage to preclude resunption of planned
oper ati on.

This isn't a criterion. 1t should read
something |i ke, a postul ated accident shall not
cause sufficient damage — it's not a criterion the
way it's witten. It sinply says it m ght happen.
That's not a criterion. You need a shall or a
shoul d or sonething in there instead of a mght. O
shoul d not.

MR MRANDA: | think if you | ook at the
ANS stated or that defines the condition two, three
and four events, or if you |ook at the definition of
an AOO, an ACO is an event that occurs that will not
result in fuel damage.

MEMBER WALLIS: This is for postul ated
acci dents.

MR. M RANDA: | know. | know. It will
not result in fuel damage, and the plant can be
returned to operation shortly after the fault is
corrected. That is what an AQO is.

So the postul ated accident here, it says
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m ght cause sufficient danage.

MEMBER WALLIS: But that's the definition
of a postulated accident. It's not a criterion for
acceptance. A description of what you nmean by a
post ul at ed acci dent.

MR. M RANDA: That's right, it is a
definition.

MEMBER WALLIS: So you are going to put
it somewhere else?

MEMBER KRESS: Well, you know if you are
a reviewer, this is a review plan —

MEMBER ABDEL- KHALI K: But this rel axes
t he acceptance criterion, then, the acceptance
criteria for condition two events say that there is
no damage to the plant that would preclude the plant
frombeing restarted once the cause of the
mal functi on has been identified and corrected.

MEMBER WALLIS: We're tal king here about
post ul at ed acci dents.

MEMBER KRESS: In terns of postul ated
accidents —

MEMBER WALLIS: This is a criterion for
post ul at ed acci dents, okay.

MEMBER KRESS: |f the anal yst nmakes an

anal ysis of a postulated accident and it shows that
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there is significant fuel danmage, but it still neets
all the criteria, the reviewer mnmust say, well, is
this acceptable or not? And | think what he's
saying is, even if there is fuel damage it could be
accept abl e.

MEMBER WALLI S: But then you have to have
sonme criterion for acceptability of damage.

MEMBER KRESS: | think there is; there's
dose criteria.

MEMBER WALLI S: But then you have to say
it inthe formof a criterion. This isn't a
criterion.

MR. M RANDA: This is — you're right,
it's a definition. It serves to distinguish a
postul at ed accident from —

MEMBER WALLI'S: You are going to fix
that? It should be in the text and not a criterion.

MR. CARUSG Actually | think it's
appropriate here. Because renmenber this is
provi di ng guidance to the reviewer. And it says to
the revi ewer, when you do the review, when you find
this accident, it's going to be really bad, and it's
going to make a really bad ness. And they will
probably never operate this plant again. That's

okay for this accident.
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MEMBER KRESS:. That's what it says.

MR. CARUSC It says to the reviewer, if
you review this accident and you find that it's
going to make a real bad ness and they are going to
| ose their investnment, that's okay.

MEMBER WALLI' S: Then you need to say it.
But this sort of "mght" is a strange thing. You
say that if the criteria would clearly say that fuel
damage is allowed, and there is no criterion
limting it or something, that would be clear.

But saying it mght cause danage, that
isn't a criterion at all.

MR. CARUSGC Maybe it can be revised.

MEMBER WALLI'S: You're going to fix that
anyway. You will fix that so | don't have any
guestions about it next tine.

MR. CARUSO As | understand it, this is
a definition.

MEMBER WALLIS: It's not a criterion as
written.

Now we get down to | oss of cool ant
actions, LOCAs. It says the cal cul ated nmaxi mum
cadm um shall not exceed. There is no probability
at all.

CHAI R BANERJEE: | guess that is the
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regul ati on.

MEMBER WALLI'S: No, the regulation says
with a high probability.

CHAI R BANERJEE: Oh.

MEMBER WALLIS: So | don't quite know how
this squares with the regul ation and the all owabl e
probabi |l i stic approach to this which the current
stuff now permts.

CHAI R BANERJEE: Well, | think it should
echo the regul ation.

MEMBER KRESS: The trouble is, there are
two sets of regulations to choose from

CHAI R BANERJEE: C arify that.

MEMBER WALLIS: 10 CFR 50.46 says, with a
hi gh probability -

CHAI R BANERJEE: | think you should
clarify that.

MEMBER WALLIS: It says with a high
probability.

Anyway | know that this is now being
done with probabilistic stuff, and it seens to be in
conflict with this statenent.

MEMBER KRESS: Yes, | think you're right.

MEMBER WALLI S: That needs to be fixed.

And then — you're going to sort that
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out? And then this statenent, cal cul ated changes in
core geonetry shall be such that the core remains
anenable to cooling, really nmeans nothing. TM was
cool ed. Anything can be cool ed eventual ly.

MEMBER KRESS: Yes, but they go on to
speci fy what coolability is.

MEMBER WALLIS: Well, they don't. This
is a separate criterion. Really the cool able
geonetry is defined by this 2-21 rule.

MEMBER KRESS: That's the anount of
hydr ogen gener at ed.

MEMBER WALLIS: But this statenent is a
very enpty statenent.

CHAI R BANERJEE: Isn't there sone
gui dance as to what cool abl e geonetry neans?

MEMBER KRESS: It neans you don't exceed
a certain energy, you don't exceed a certain
hydr ogen generated, and you don't -

MEMBER WALLI S: That's different, because

CHAI R BANERJEE: No, | nean that's a
separate thing here, right?

MEMBER WALLI S: Because the core can
bal | oon and still not exceed 2,200. It could be at

2,000 for a very long time, so other things
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happening to it.

(Si mul t aneous voi ces)

MEMBER WALLI'S: How do you interpret a
cool abl e geonetry?

MEMBER KRESS:. The fuels people are
working on this to revise this regulation, to give a
crisper definition of cool abl e.

MEMBER WALLIS: | know. We've debated it
gquite a bit.

MEMBER KRESS: W' ve debated it quite a
bit. Rght nowit's still the 2,200 and the 17
percent -

MEMBER WALLIS: Well, that's one, two and
t hree, but what does four nmean? One, two and three
says 2,200, 17 percent and one percent. Four has an

additional criterion, core shall remain anenable to

cool i ng.
(Si mul t aneous voi ces)
MEMBER WALLI S: Doesn't it?
MEMBER KRESS: No.
MEMBER WALLI S: Anenabl e to cooling.
MEMBER KRESS: No, no, it means its
geonetry is still nmaintained pretty nuch.

MEMBER WALLIS: Well, then you have to

explain that in sone way.
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MEMBER KRESS: Well, | don't know where

you explain it.

MEMBER WALLIS: Well, |'ve raised the
guestion. | think it's doesn't nean anything, then,
this statenent.

CHAI R BANERJEE: Wl 1, the problemis,
it's in the regul ation.

MEMBER WALLIS: Is it?

MR. CARUSC Yes, it's part of 50.46.

CHAI R BANERJEE: But there is no guidance
as to howto interpret that.

MEMBER WALLIS: So maybe your hands are
tied on this one.

MR. M RANDA: W' || have to discuss that
at the LOCA.

CHAI R BANERJEE: |Is there a reg guide or
anyt hing that says this is an acceptable way to
i nterpret cool abl e geonetry?

MEMBER WALLIS: No, | don't think there

MR. CARUSG |'mnot sure there is any
particular regulatory guide. But it's in the
nmet hodol ogi es that are used to cal cul ate perfornmance
during a scenario, and that's where this gets

capt ur ed.
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MEMBER ABDEL- KHALI K: | nean the

inplication is that if you neet conditions |, ii,
and iii, that the four condition would be net.
That's the current interpretation.

MR CARUSO That's the current — but the
fourth criteria is there to cover all the situations
that may not be covered in one, two and three.

MEMBER WALLI S: But the tubes, they al
buckl e and —

MR. CARUSG Bal |l ooni ng for exanple, or
somet hing wei rd happened. And that's in there for
the staff -

MEMBER WALLIS: Well, there should be —
is a calculated change in the core geonetry the
accurrul ati on of debris in the spaces? |Is that —

MR. CARUSO That coul d be consi dered,
yes.

MEMBER ABDEL- KHALI K:  Bor on
precipitation?

MR. CARUSO Yes, it could be.

MEMBER WALLI S: Boron precipitation, yes.

MEMBER KRESS: That is exactly the sort
of thing that —

MEMBER WALLI'S: What is your criterion to

determne that it is cool abl e?
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MEMBER ABDEL- KHALI K: That's part of — |

shoul dn't be involved in this. That's part of the
di al og that occurs between the staff and the

i ndustry in establishing whether a particular fuel
design or systemis acceptable.

MEMBER WALLIS: So there isn't a clear
definition of a cool abl e geonetry?

MEMBER ABDEL- KHALI K:  No.

CHAI R BANERJEE: |s there any references
to docunents and things where they have
interpretations of what cool abl e neant ?

MR. M RANDA: | don't know, I'll have to
check on that.

MEMBER KRESS: |f you | ook into FSAR
| ook under the LOCA cal cul ati ons.

MS. ABDULLAHI : There is an SRP section
on this.

This is Zeyna. 1Isn't there an SRP and a
desktop for ECCS LOCA?

MR. M RANDA: Yes, there is.

MS. ABDULLAHI : That woul d define nore —

MR. M RANDA: Does it have practica
nmeasures to determ ne whether or not the core is in
a cool abl e geonetry?

MS. ABDULLAHI: No, but | think each
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licensee, like Ral ph pointed out, each fuel vendor
has to show how they neet those criteria, and they
define exactly how they neet cool abl e geonetry, and
when that process, like Dr. Kress said, is approved
t hen you have that criteria approved. And
subsequently every plant would have to neet that.

CHAI R BANERJEE: Well, it would be
useful, because I'"'msure this issue will conme up — |
nmean we've debated this at ACRS a nunber of tines
So if you have any sort of backup.

MEMBER WALLI S: The cl addi ng coul d
di sappear. You' d have a pebble bed reactor. It
m ght still be cool abl e.

CHAI R BANERJEE: All right. So howis it
being interpreted now? This is a pragmatic thing.

MEMBER WALLIS: Ckay, | don't want to
prol ong that discussion.

There are an awful |lot of GDCs at the
end of this, | notice.

CHAI R BANERJEE: |s there anything el se
we shoul d know?

MR. M RANDA: No, | believe that the
subconmi ttee had questions on what is sufficiently
broad spectrum of events, and the definition of a

desi gn basi s, and questions regardi ng the LOCA
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acceptance criteria, whether all those shel ves
really belong there. And whether or not — | don't
know what to di scuss about the constant risk
principle, but I will bring it up again so you can
debat e that.

MEMBER WALLI'S: | think you've done a
very good job of answering our questions and
expl ai ni ng things.

MR. M RANDA: Thank you.

MEMBER WALLIS: We have tried, | think,
to bring up sonme of the basic questions, because
this is a very inportant part of the SRP

MR. M RANDA: As far as | — the open
issue here is the criterion that we want to renove,
t he conbination of the ACGs. [I'll try to provide
nore information on that.

CHAI R BANERJEE: That was probably the
nost significant issue.

Let nme just |ook through ny notes.

MEMBER WALLIS: So this is a question of
like sufficiently broad spectrum are you going to
address that?

CHAI R BANERJEE: For exanple, that is
anot her issue that you might want to clarify what

you nean by that.
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MEMBER WALLIS: W want to | eave it vague

for the staff so they can figure out what's a
reasonabl e nunber.

CHAI R BANERJEE: \Whatever it is, you
shoul d have sone justification for using that
wor di ng.

MR. M RANDA: Yeah, | don't even know if
that's wording that was changed fromthe old
revision.

CHAI R BANERJEE: Now, | understand that
there is a nmock up version on ADAMS whi ch sonebody
will let you know, Ral ph

MR. M RANDA: Ckay.

MR CARUSGC |'Il get you a copy.

CHAI R BANERJEE: Ckay.

MEMBER WALLI'S: Now are we going to wite
a letter on this SRP, or what are we going to do?

MR. CARUSG Yes, | think we are supposed

to.
MEMBER WALLIS: Is this a follow up al so
MR. CARUSO. No, this isn't a form
letter. | think this has to be a regular letter.

That's the way it's been done with other of these

sections that have been revi ewed.
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MEMBER WALLI S: Because with all of them

we said we didn't want to review those.

MR. CARUSC Right. The ones that did
get reviewed, | was told there was a regular letter
that was witten.

CHAI R BANERJEE: Ckay.

MEMBER WALLIS: It's sort of like boiling
water stability. W have an option of saying — this
is a subcommttee, we don't think that the full
conmttee needs to review it?

MR CARUSO | think that's another
option if you decide to do that, yeah.

CHAI R BANERJEE: This | think the full
committee needs to reviewit. And you have the
i ssues brought up by the subcommttee. | nean there
ot her issues that the full conmttee brings up.

But | think what you tal ked about was
very informative for us. So we know whi ch points
need to be addressed. But we don't know exactly
what the full commttee will do. They have a
di fferent viewpoint perhaps.

Then what happens after the letter? W
have to generate a letter.

MR. CARUSC W generate a letter, and |

don't know what NRR is going to do with it. | guess
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if it's a positive letter they will go forward with
it; if it's a negative letter, | don't know.

MEMBER WALLI S: They may suggest sone
changes.

CHAI R BANERJEE: | think it's nore likely
to be a letter which nmight deal with sone
clarifications and suggesti ons.

MR. CARUSC By dealing with those
comment s.

CHAI R BANERJEE: | don't think — | can't
speak for the full comrittee — but it's likely to
have a few suggesti ons.

MEMBER WALLIS: Well, it's certainly not
a bad docunent. |It's a very nice docunent. |It's
just that we want to discuss certain aspects of
certain paths; that's all

But in general, it's got to be a good
docunent. It's matured over decades. How could it
be bad?

MR MRANDA: It's a lot larger than the
ot her docunents.

MEMBER KRESS: You think things get
better with age?

CHAI R BANERJEE: Only us.

Vel |, thanks very much. That was very
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hel pful .
| think now we will take a 15-m nute
break and then get on BWR Stability.
MEMBER KRESS: Be back at 10 till?
CHAI R BANERJEE: Ten till.
(Wher eupon at 10:36 a.m the
proceedi ng in the above-
entitled matter went off the
record to return on the record
at 10:59 a.m)
CHAI R BANERJEE: So we are back in
sessi on.
So Dr. Huang, do you want to start off?
BWR STABI LI TY
| NTRODUCTI ON AND REGULATORY PERSPECTI VE
MR. CRANSTON: This is Geg Cranston
agai n.
The subject we are going to be talking
about is boiling water reactor stability, which
i ncl udes Standard Review Plan 15.9. And it's going
to be presented by Dr. Huang, who is a reactor
systens engi neer, and also with assistance from Dr.
Jose March-Leuba, who is an NRC consul tant from QCak
Ri dge Laboratori es.

DR. HUANG Thank you.
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This is Tai Huang, the ATWS system

branch, the technical review on the stability issue,
since the early 80s and at that tinme frane.

This presentation will cover two parts.
The first part, for the BWR stability, where we will
get the background on the whole story since the
i ssue becane inportant for the BWR operation.

And the second part will be after you
get this background, the SRP 15.9 you are going to
have nore background, now why it is separated out
fromsmall part of standard review print 0. 4.

Now the BWR stability, it have a
potential violating subtle. And it effect the day-
t o- day BWR operati ons.

The details covered later, we try and
show themin the presentation. And the regulatory
requi renent based on 10 CFR 50 appendi x A, there are
two. One is the generic design criteria, GDC 10 and
GEDC 12.

GDC 10 woul d be the reactor design, and
GEC 12 woul d be power — reactor power oscillation.
So these two criteria to neet.

And then we keep going for the spectrum
you know |l i ke the history, and the BWR events. And

you | ook at these ones, since the Vernont Yankee
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event, and then also they have a test over there.
And we have Peach Bottomtest, and keep goi ng down
to a generic letter, 8602. They say COC-80 from CGE
tell us that the operating limtation for detection
and separation are acceptable to denonstrate
conpliance with GDC 10 and 12.

And t hey keep going for the La Salle
event in 1988. And the staff has the enforcenent
notice, 8839, that would tell us, tell the industry
what's going on there.

And down the row the NRC Bulletin 8807
and that require prints without automatic trip
capability to manually scramif fuel the separation
punp trip occurs.

And t hen keep going down the row to
1988. There is a generic letter, you know, |ike GE
Part 21, tal ki ng about MCPR m ght be — m ght be
violated if 10 percent APRMswing is used as a
criteria for manual scram

Since then, after that, the La Salle
events, industry, very concentrated fromthis
issues. And then there is an industry effort. So
we, at that point, we have working on the NEDO
31960.

This is a BWOmers' G oup who come out
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with the resolution on howto deal with BWR and the
Yucca instability issues.

And then in 1992 they say -- what they
call WMI-2 events but now they call current event,
t he nane change.

And then the 1994, the American | abor,
they call required all the reactors, BWR reactors.
You have sone kind of mechanismto control this
instability if that occurs.

And then they say, INPQO in1994, there
is NPO report, SER 07-00, they try to get sonething
like a | essons learned fromthe instability events.

And then they keep going to the end to
about 1990 - in or about, close to 1995 to 2000 tine
frame, they say, GE 21, tine of issue.

Then after that generic letter in " 94-
02, all the industry BWR owners group, BWreactor
owners, they had sone kind of options, the detai
we'll cover later.

And t hey already inplenent — sone of
them are now i npl emented. And sone increnent — sone
reactors, they inplenented their system and then
t hey have one assunption like a generic issue. And
then we, NRC as a result with this issue, and to

come out with a resolution for the specific
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gui delines. You are not going to use the generic
line slot to come out with set point.

Then in 2003 there's the NNne Mle
Point-2 event. They're option three, but in the
operation situations, they have an event occurs, and
fromthere we have a | esson | earned. They cal
Long-Term Solution-111, set insensitive, and the
detail would be covered in |ater slides.

MEMBER WALLIS: Can | ask you on this
historical trend here.

DR HUANG Yes.

MEMBER WALLI S: BWRs have been i ncreasing
their power |evel, our operators, and they have been
changi ng fuel design. And they have been having
fuel designs which are nuch nore conpli cated,
because now they can design and optim ze their fuel
| oading pattern and all that to get nore power out
of them and various other things.

Have these changes led to the reactors
bei ng nore stable or |ess stable or what?

DR. HUANG O course fromthese MELLLA+
operations, and single loop, all kind of operation
situation.

| f you don't have a control, of course

it create nore unstable situations.
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MEMBER WALLI S: Does it becone nore

difficult to control? And what's the trend?
DR. HUANG The trend woul d be, they
devel op sone kind of resolution fromNRC and t he

i ndustry to cone up with a group fromICA into that

MEMBER WALLIS: But do we need to have
nore stringent controls —

DR. HUANG Yes.

MEMBER WALLIS: — or nore sensitive
di agnosti cs because these things are now getting
nore difficult to control? O what is happening?

MR MARCH LEUBA: No, the reactors are
getting nore unstable because of the new fuels and
t he new ext ended operating procedures. The
controlling the instabilities is just as sinple as
it used to be. So the solution is still working.

The frequency of events is increasing,
its likely to increase.

MEMBER WALLIS: So it's like a car which
is getting nore unstable to drive?

MR. MARCH LEUBA: You are driving faster,
but your brakes still work. That's where we are.

CHAI R BANERJEE: Option three is an ABS

syst enf
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MR. MARCH LEUBA: Option three is the

real brakes. \Wenever we start going too fast
downhill, you hit the brakes.

MR. CRANSTON: This is Geg Cranston. |
al so want to add that in conjunction with this, we
are in the process of going through the MELLLA+ and
approving MELLLA+ for plants. W are tying this to
stability, detect and suppress, with that in
conjunction with maki ng sure the plants have an
operational system prior to us approving their
operation in the MELLLA+ donai n.

So that's what we are considering too to
nmake sure we've covering here the concerns that you
expressed as far as are they pressing the linmts) a
little bit nore, and do we need the fully autonated
scram system operable at the time we allow themto
nove into that expanded operating donain.

CHAI R BANERJEE: This Perry event, was
t hat when they had option three?

MR MARCH LEUBA: Yes. Both Nine Mle
Point and Perry are option three.

DR. HUANG Yes, so this just give you
t he background on the regulatory history and BW
events. And then the detail we slice.

So if you flip over the next slide, you
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see like before La Salle events, what's going on
there. And then after La Salle events, what's going
on there.

And since then there are large industry
effort result in BWowners group |long term
solutions. And this solution would be in the
foll owing --

And | ong-term solutions are now fully
inplenmented in all BWRs right now. And there are
many reactor years' experience. Also with
conplicated idea that Dr. Juarez nentioned
conprehended by authority and second issue
identifying the fuel stock 21. Also there is
possi bly a system noise level. And that the NRC
staff will closely follow inplenentation of
stability solution by three neans.

One is through the techni cal
specification review And we do that, they plan
audits on their system And we confirmation or
operator training on the crane simulators.

And staff conducted | would say a nunber
of the decay nmeasurenents as the production of new
fuel changes.

MEMBER WALLIS: There is no effort to

design away the instability. It seens to be
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somet hing you al ways have to live with. These
reactors cannot inprove the design so the region of
instability shrinks?

MR. MARCH LEUBA: You can. Unfortunately
again, it was the econom cs of the plant.

MEMBER WALLIS: Oh it's econom cs that
limt it.

MR. MARCH LEUBA: Right. There are two
bi g devel opnents on fuel that have affected
stability. Nunber one was going to faster-
respondi ng fuels, 9X 9 and 10X10 fuels. So there's
| onger to respond faster. They give you a much
better CPR performance and recognition rate. So
they are good for everything el se except the
stability.

So you' re saving what you say for LOCA,
and you make — the second bi g devel opnent that
happened to fuel was the Parkland rods. And by
elimnating 14 or 15 rods fromthe top of the core,
t hey reduce the friction pressure drop
significantly. And that's what saved us from
instability.

If we did not have pull rods we could
not live with the 10X10.

And the third devel opnment you'll see in
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a few mnutes, you will see why the --

So we can force the stability to be
i mpossible in areactor. It will make LOLA worse.

DR. HUANG GCkay, so now after that, the
stability identify as a security concern. And then
the resolution is, resolve by the EPG ATWS nedi ati on
actions.

And then after that La Salle, and then
keep going on to today -

MEMBER WALLIS: We're going to get into
ATWS, | guess. But this ATWS has never happened,
has it? So we are just sort of relying on conputer
simul ati ons of ATWS stability?

MR. MARCH LEUBA: Correct. Now on the La
Sal |l e event was anal yzed up to the point of the
scram The ATWS scram system the La Salle event was
caused by the ATWS system causing a circulation punp
trip. There was a |low | evel transient that caused -
the reactor thought it was in ATWS. So for the
first two or three mnutes to the point of a scram
it wasn't hours, as far as the reactor thought it
was. What the conputer was telling us is if you |let
it go. And you'll see at the end of the
presentation a bad thing woul d have happened, an

unaccept abl e t hi ng.
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DR. HUANG So now the second bullet, up
to this nonent we have expanded operating domains
sonmething |i ke MELLLA+ operations, the post-
instability challenges. And there are true industry
nmechani sms for the systens to control this
instability.

And there is one like a detect — like a
DSS/ CD detect in solution, confirmation density

algorithm GE Systens has been approved. And then

anot her one is under staff review It is called
Enhanced Option |11, EGB from Ariba, is under staff
revi ew.

So these two systens are ready for that,
expandi ng.

And our position and sol ution has
evol ved these two we just mentioned previous. One
i nformati on becones available for this BWoperation
internms of stability issue, and al so the design
operating changes nore aggressive core and fuel, and
al so a nore expanded operating domai n.

In the diagram| ater we show what a
domain is.

CHAI R BANERJEE: Now is this neant to
al so deal with ESBWR, or is that a separate issue?

MR. MARCH- LEUBA: SRP 59 does deal with
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ESBVR

CHAI R BANERJEE: So at sone point or the
ot her, both Professor Wallis and | have been
concerned about floragi ng (phonetic) type
instabilities.

MR. MARCH LEUBA: That's ny first slide.

CHAI R BANERJEE: Hnf

MR. MARCH LEUBA: My first slide.

BWR STABI LI TY
OVERVI EW OF STABI LI TY, REGULATORY | SSUES AND
LONG TERM SOLUTI ONS

MR. MARCH LEUBA: There are — so now at
| ast ny turn.

MEMBER WALLIS: There is also the
guestion of the conputer sinulation. | renenber
when we were doing the ESBWR, we're going to come
back to this, the courant nunber is not properly —

MR. MARCH LEUBA: That is correct.

MEMBER WALLIS: So there is an artificial
danmpi ng of void waves. It really needs to be fixed.

MR. MARCH LEUBA: And if you | ook at the
record, a mnute ago it was sitting right here, it
tells you we will have that cal culation, and we do
have it. You will see it.

CHAI R BANERIJEE: W asked for a fine
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utilization cal cul ation.

MR. MARCH LEUBA: The chimmey and it has
been perfornmed. So this chimey with notes about
this smaller --

MEMBER WALLI S: You' ve been very
responsi ve.

MR MARCH LEUBA: We believe our
prem ses, because there is a record of them And we
expect you to ask us.

And it has been assured no issue. No
what we call loop instabilities.

MEMBER WALLIS: No artificial danping.

MR. MARCH LEUBA: Wth paraneter one you
don't have nunerical danping on the chimey. You
i nevi tably have danpi ng sonmewhere el se, but on the
chimmey certainly not. And it came out — the
sinulation show that this is not an issue.

So first let me tell you that this
presentation was discussed with Ral ph Caruso. W
are supposed to present nunber 15.9, the SRP. And
he said, well, why don't we have a summary of
everyt hing that has happened for the |last 20 years.
And let's just put it together, so we will make the
review of the SRP a | ot easier.

So what we are doing here is just a
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summary for your benefit. And this afternoon on the
second presentation we will talk about the SRP 15.9.

CHAI R BANERJEE: So today we coul d finish
the stability overview by lunch. W can delay the
lunch a little bit.

So the plan would be, let's say, if we
could finish it by 12:15 or so, that gives you about
an hour, to include the ATWS as wel .

MR MARCH LEUBA: 1'Il talk faster.

CHAI R BANERJEE: Then after lunch we can
di scuss the SRP

MEMBER KRESS: We'll talk faster than
usual .

MR. MARCH LEUBA: | suspect, |'m hopi ng,
the SRP 15.9 is a lot nore straightforward than the
15.0 this norning. And there won't be as nany
guestions. So we don't really need three hours for
t he SRP.

CHAI R BANERJEE: So | mean however you
guys want to arrange it is fine with me. But we do
want to finish roughly at let's say 2:30 or so.

MR. MARCH LEUBA: | pronise by 1:45 we
will move into SRP no matter where we are.

CHAI R BANERJEE: Ckay.

MEMBER WALLI'S: You can't proni se
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anyt hi ng, because we m ght ask thousands of
guesti ons.

MR. MARCH LEUBA: | promise | will try.

CHAI R BANERJEE: This is Said.

MR MARCH LEUBA: Said is well known.

MEMBER WALLIS: So | should be quiet and
ask himto ask all the questions.

MR. MARCH LEUBA: All right. There are
many, many, many instability nodes in two-phase
fl oor systems. And you can't even enunerate them
pr obabl y.

| f you think about it, the transition
fromtubular to lam nar or vice versa is an
instability. There are two equilibrium points.
It's a known instability. Two equilibrium points,
one becones unstable, the other one becones stable,
and it junps fromone to the other.

Boiling transition is an instability.
There are two equilibriumpoints, one with steam
one with water. And if one of them becones unstable
it causes very significant consequences, boiling
transition for exanple.

But that was handl ed by the CPR
correlation. Wen we took over the stability, there

are two nodes that we see comng up. W see in BWRs
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wi th experience that have cause, potential to
chal l enge the powers. And there are two. There are
the control systeminstabilities, and there are the
density wave instabilities.

Control systeminstabilities are handl ed
by INC technicians. So what happens nore often than
not is, a sensor goes bad, or an actuator goes bad,
and you start having oscillations.

And you send in the INC guy and he fixes

Density wave instabilities are the ones
that cause like the La Salle event. They cause very
| arge — they have the potential to cause very |arge
power oscillations. Has the potential to violate
SAFDLs. And they are handled by their |ong-term
sol uti ons.

And ny presentation will talk about the
| ong-term sol utions, which is how we put the brakes
on these instabilities.

MEMBER WALLI S: What do you do to
suppress an instability?

MR, MARCH- LEUBA: Scram

MEMBER WALLI'S: You scranf

MR, MARCH- LEUBA: Yes.

MEMBER WALLI S: You shut down?
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MR. MARCH- LEUBA: You shut down. That's

the only — back on the pre-La Salle event, the seal
380 allowed you to reverse the actions that got you
into that situation.

So if you pull rods, and you see an
oscillation, you renove the rod that you pulled in,
and you reinsert the rod, and you suppress the
instability.

The new solution don't allow you to do
that. |If option three sees an instability it wll
scram |t doesn't ask questions.

And therefore it puts a big economc
penalty on the plant on instability. Because any
scram costs a | ot of noney.

MEMBER WALLI'S: It neans you have to
suppress your noise level. Oherw se you would be
getting all sorts of —

MR. MARCH LEUBA: It has to go above the
noi se | evel

MEMBER WALLIS: - false indicators.

MR MARCH LEUBA: And we did have one — |
don't know if you are famliar with the Brunsw ck
event in Christmas of 2006. W did have a false
scram on nost | evel

Al right, so we are going to
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concentrate on this density wave. The controller
system the INC guys will fix, and the other
instabilities, we have not seen themfor the last 50
years of power.

So if we | ook at power versus flow, the
operating domain, you have these blue lines. |f you
draw a red line that separates the unstable fromthe
stable, it | ooks approximately like this. So it is
a parabolic type of line, and it is always in this
cor ner.

MEMBER WALLIS: Is that a natural
circulation curve or sonething like that?

MR. MARCH LEUBA: The blue line is the
natural circulation curve.

MEMBER WALLIS: So it inplies that the
natural circul ati on phenonena are sonehow related to
the instability? It seens to, but apparently not.

MR. MARCH LEUBA: No. Nunber one, this
line is an artist's conception, depending on which
reactor noves up to here, or up to there.

There are reactors in which this line is
conpl etely outside of -

MEMBER WALLIS: During the Iife of the
fuel for instance or the cycle?

MR. MARCH LEUBA: Oh, yes. It noves to
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the event. It was — occurred about here. It
scrammed. There was an instability. W have our
i nspection team and we anal yze all possible
conmponents of risk to the reactor.

W restart the reactor on the sane power
to flowratio, the decay ratio was CO .2. Sane
position a week later. It was just a power
di stribution.

So by choosing different control flow
patterns we chose a power distribution that was |ess
peaked, and the characteristic went from1 to 0. 2.

So it changes daily. Now, | have this
slide here also for another purpose. Last tine
was here we were tal king about MELLLA+ and EPU
This is 100 percent, 100 percent power, 100 percent
flow, operating, which is called the OMIP. This is
the 100 percent rod line, which neans that if you
keep your controllables fixed, and you change fl ow,
the power follows this trajectory. And you see it's
not 45 degrees. It's a little higher, because as
you go down in flow, or in power, the fuel water
heaters are not as effective, and you have
di fference of cooling, and you do get an increasing
power .

MEMBER WALLIS: If you trip the punps,
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you foll ow down the —

MR. MARCH LEUBA: If you trip the punps,
you will go like this.

MEMBER WALLIS: Go down there?

MR. MARCH LEUBA: And then eventually go
out. There is a transient. But if you do it
slowy, so your fuel water tenperature is in
equilibrium you will follow that |ine there.

And again this |ine depends on
everything, on the reactor. Inreal life it wll
have a slightly different slope. And this is kind
of an average base that conmes from CGE pl ant
experi ence.

Now nost reactors operate at what's
called the MELLLA or ELLA line. Wich is — it goes
all the way to the 100 percent and 75 percent |evel.
So you were allowed to operate along this line at
100 percent power; have flow control to conpensate
for all your burner.

What the reactor is for EPU was increase
the flow line that was already allowed all the way
to the higher power.

MEMBER WALLI' S: Are those approxi mately
lines of constant exit quality or sonething? Are

they sonmething |ike that?
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MR. MARCH LEUBA: No, because cooling has
alot todowthit. They are lines, of course void
fraction, Kinfinity.

MEMBER WALLIS: So it's void fractions?
Ckay.

MR. MARCH LEUBA: But the cooling is
changi ng.

MEMBER WALLI S: Wi ch feeds back to the
reactivity.

MR. MARCH LEUBA: Your K infinity nust be
one. But as you nove down, your feedwater heater
| oses efficiency, because you have | ess steam And
| have never understood why conpletely, but as you
nove down this cooling changes, and you have col der
tenperature conming in the reactor.

You nust have the sanme core average
void. And therefore you have | ess or nore power.
The new proposed extended operating donmai n, what we
call extended operating domain is this MELLLA+ which
they actually want to regain this flexibility or
havi ng t he same power SEPU, but be able to control
burn up with flow It gives thema |lot nore
flexibility, operating flexibility, in the reactor.

What they have now, and the operator

will tell you, we have now a DPU, is a flow crack
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They have only about roughly one percent flow that
they can control the burner. So they are constantly
novi ng control rods.

At one plant they were telling us, ny
nei ghbor is the guy that does all the operations on
weekends. And every ot her weekend he has to be
wor ki ng, because they have to go down and change
control rods and cone back in. They have to do it
every two weeks, where it used to be once every siXx
nonths. And that's because of the lack of flow
control

So to gain the flow control, they are
proposing to go to this MELLLA+, naxi mum extended
lowline Iimt analysis plus, which is 140 percent
down to 80 percent. \Wiich creates now this |ine.

And you can see what happens when you
used to |l ose a punp, a separation punp from OIP, you
ended up here. Wen you noved to MENA (phonetic) or
MELLLA, right here, in the 100 percent and 75
percent, and you | ose your punps, you end up here.

When you are not in the MELLLA+ corner,
you end up up here, way way inside the instability
domain. And the sinulations showthat if you are in
the MELLLA+, in a reactor today, operating bel ow

MELLLA, you have a 50-50 chance if you trip the punp
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that it will be unstable.

In a MELLLA+, you trip the punps, you
will be unstable, 95, 99 percent probability. So it
does increase the probability.

CHAI R BANERJEE: What is that — how do
you acconplish that straight |ine dowmn? W have a
presentation on MELLLA+ com ng up

MR, MARCH LEUBA: Correct. Wi ch |i ne,
t his one?

CHAI R BANERJEE: Yes.

MR. MARCH LEUBA: Oh this is arbitrary.
That is a 55 percent flow And the reason is to
stay away fromthe red line, to stay away fromthe
instability.

CHAI R BANERJEE: How do you do that?

MR. MARCH LEUBA: You are not allowed to
oper at e bel ow t here.

MEMBER WALLI'S: You pull the rod — push
in the rods.

MR. MARCH LEUBA: You can, by tech specs,
on the MELLLA+, an operator could stop like this and
go and operate right here if he wanted to. There is
probably no reason to do it, but he coul d.

He coul d not operate there on purpose.

Now i f he | oses his punps, and he noves there, he is
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now out of tech space, and he is supposed to insert
rods and get out of there within 15 m nutes.

So really for 15 minutes he is allowed
to operate here, but not --

MEMBER WALLIS: Well, if the stability

boundary is novi ng around, how does he know where it

is?

MR MARCH LEUBA: He doesn't.

MEMBER WALLIS: He doesn't?

MR. MARCH LEUBA: He doesn't. Nobody
knows.

MEMBER WALLIS: So how does he know where
he can be on this nap then?

MR. MARCH LEUBA: There is — what you do
is, you define a stability boundary that is
conservative enough so that it will cover nost of
t he spectrum

MEMBER WALLIS: What if he is |ooking at
his various displays. Does he have a display |ike
this that tells himwhere he is?

MR. MARCH LEUBA: Let me go off here. He
has a display like this.

MEMBER WALLIS: Well, okay, simlar.

MR. MARCH LEUBA: Simlar. And this

cones from —
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MEMBER WALLI'S: - know where the

stability boundary is?

MR. MARCH LEUBA: There is a stability
boundary that has been -

MEMBER WALLIS: - noves around. 1|s that
the very conservative one?

MR MARCH LEUBA: That's the conservative
one. The conservative one is called the scram
avoi dance region.

MEMBER WALLI S: Okay. That's what he
goes by.

MR. MARCH LEUBA: This is what he goes
by. And as Tai was saying, we do a |ot of vol unes.
So Tai and | are well known in all the BWRs in the
pl an, they see us conmng. And we always see this
thing. This is fromthe core, the core operating
l[imt report. There is always a copy of it, stuck
with Scotch tape next to the operator's control. He
has this nap. Because he has to know where it is.

And the nost promnent thing on this nmap
— that's the reason | have this figure — is the
stability region. There is a stability of awareness
in the fleet which | cannot say there was 20 years
ago.

| was involved in one of the stability
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tests that we did when we were introducing the 9X9
fuel in a plant. And we were there for two days
doi ng sone stability neasurenments and tests. And
after those tests, the guy, one of the operators,
comes up and says, what are you tal king about, there
is a stability thing. Wat is that?

The operator didn't even know t here was
a stability problem Now they do. Now they do, and
we go to plant sinulators. W interview operators.
Everybody is well aware, because this is their
control room and that is the nost prom nent
feature.

Plus every tine they have to start, they
get very close to it for startup. And it really
bot hers them And by naking the reactor nore and

nore unstable, it's naking a startup harder and

har der .
CHAI R BANERJEE: Do they know where they
are?
MR. MARCH LEUBA: The power flow? Yes.
MEMBER WALLI S: There nust be a cursor or
somet hi ng.
MR. MARCH LEUBA: Dependi ng on which
di splay you are looking at. If you are | ooking at

SPDS, safety paraneter displace system there wll

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

130

be a crosshair, a crosshair on where you are.

MEMBER WALLIS: And it probably has sone
history. It probably shows where they have been?

MR MARCH LEUBA: Sone do, sone don't.
And operators like to rely on the core thermal power
i nstead of APRM The core therna power has a |lag at
t he m ni num of six seconds fromthe fuel, but
typically it's a balance with steam and everyt hi ng,
it my have a | ag.

So if you are having a transient, they
will ook at this PDS, because the coefficient of
power has too nmuch of a lag. They typically |ook at
the hard wire controls on the wall.

CHAI R BANERJEE: Is the flow neasure in
the —

MR, MARCH- LEUBA: Jet punps.

CHAI R BANERJEE: Yes. Well, in the jet
punps, or where is it neasured?

MR. MARCH LEUBA: In the jet punps.

CHAI R BANERJEE: As well as the feed
wat er fl ows.

MR. MARCH LEUBA: The only flow that is
nmeasured is the drive flow, the circulation drive
flow. And then you have jet punp delta Ps, and you

want to control them and you will see 20 jet punp
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delta Ps, and really it's the nost prom nent display
in the control room

And t hen sonewhere sonebody nakes an
estimation of what the core flowis. But there is
no —

MEMBER WALLIS: — plotted here. Wasn't
it plotted on the axis?

MR. MARCH LEUBA: Ch, this is core flow.
And that is a correlation based on the drive flow
So it isreally — they neasure the drive flow, and
t hey know how —

MEMBER WALLIS: Drive function?

MR MARCH LEUBA: There is circulation
drive flowin the jet punps.

MEMBER WALLIS: What's actually drawn in
by the punps?

MR. MARCH LEUBA: Yes, that's what you
nmeasure. And then they have a correl ation that
says, when | have 100 percent drive flow, | get 100
percent core flow. Wen | have seal ed drive flow, |
have about 30 percent drive flow. And that's what
i s used.

CHAI R BANERJEE: And the thermal power is
estimated by the flow?

MR. MARCH LEUBA: Thermal power is a
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bal ance of energy.

CHAI R BANERJEE: Sure. So do you have to
know the flow fromthe feedwater systenf?

MR MARCH LEUBA: Feedwater flow, steam
flow.

CHAI R BANERJEE: Steam flow is not that
secure.

MEMBER WALLIS: It's not done by
neut r oni cs.

MR. MARCH LEUBA: That's the APRM power,
and it's also displayed.

MEMBER WALLI'S: But that's nuch qui cker?
That's much better, isn't it?

MS. ABDULLAHI : There is a core
nmonitoring as well, system

MR MARCH LEUBA: There is a whol e other
nmeasur enents, okay.

CHAI R BANERJEE: But what is actually
di spl ayed for that?

MR. MARCH LEUBA: On an SPDS, typically,
is the thermal power.

MEMBER WALLI S: The thermal power.

CHAI R BANERJEE: That's an energy —

MEMBER WALLIS: It has a lag of a few

seconds.
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MR. MARCH LEUBA: It's probably nore like

10, 10 or 20, for — but SPDS is not a safety

di splay, right. Al of their — dependi ng on what
you want to do. For ATWS they always | ook at SPRM
power for exanple, for ATWS.

For — do you have several dinensions of
power, and they use the one that applies for the
particular — I'mnot an expert in the field.

CHAI R BANERJEE: \What about those two
lines?

MR MARCH LEUBA: Ch, these are what's
called the flow bias scram This is called the APRM
simul ator thermal power scram \Wen you are at 100
percent power, it is 100 percent power, which is 77
nmegapounds per hour in this plant, your scramis 118
per cent .

Now as you nove down in flow, you have a
fl ow bal ance scram So if you hit 50 percent fl ow,
you will scramif your power hits 85.

MEMBER WALLIS: So really an instability
regi on.

MR. MARCH LEUBA: It's way beyond that.
The blue line is the rod bl ock, which you can think
of it as an alarm

CHAI R BANERJEE: What is the blue |ine
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agai n?

MR MARCH LEUBA: It's the APRM it's
called a rod block. |It's an alarm |If you, for any
reason you position yourself here, the system does
not allow you to pull any control rods beyond there.
That is a rod block. And it also has anot her al arm

On this, if we ever get to the long-term
solutions, there are two inplenentations of this
fl ow bias scram One of themuses the therma
power, or the sinulated thermal power like this, in
whi ch they take the APRM signal and they filter it
with a six-second time constant to sinmulate where
the heat flux coming onto the fuel cladding is.

O they can have what's called an
unfilter (phonetic) flow bias scram in which they
take the APRM signal by itself.

And as you see — because the six-second
constant on stability makes a big difference. |If
you are here, and you have an oscillation, and you
are filtering with a six-second tine constant, you
dump it.

So then the flow scram doesn't hel p you
for oscillations on the plants that have a sinul ated
t hermal power flow bias scram

On the old plants that don't have the
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STP, it helps you. You have to scram when the
oscillation hits doubling. And that's how the
plants call solution two are doing it, in option one
D. They actually rely on this red |line to scram

not on option three.

CHAI R BANERJEE: The red line is
established for all time. |Is that a matter of the
state of core.

MR. MARCH LEUBA: Sorry? The red |ine
defines your analyzed domain. You — when you do
your Chapter 15 analysis, you assume your scram when
you get there.

CHAI R BANERJEE: How is that established?
By anal ysi s?

MR. MARCH LEUBA: It's established — you
can think of it as arbitrarily. The plant sets up a
slope for this line. And then denonstrates that
that slope is sufficient to satisfy all your Chapter

15 anal ysi s.

If it wasn't sufficient, they will go a
little lower, or they will change particulars, or do
something. So it typically mrrors the roll |ine,

and you can see that the snoke is a little flatter,
to accommodate variations on the real core |line.

And it's just an arbitrary — has a coefficient.
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And this shape that you see here is
because the scramis done on dry flow, again. And
you see here, the dry flow and you going into
anot her circul ation.

So the scramline is really linear on
dry fl ow domai n.

CHAI R BANERJEE: Wiy is the blue line
nore sloped than that? O is it parallel?

MR. MARCH LEUBA: | think it's a
percentage. It's probably a percentage. That's why
they are getting cl oser here.

CHAI R BANERJEE: So that could explain

MR MARCH LEUBA: Yeah, it's a
per cent age.

So novi ng on, you do understand now why
we are concerned with MELLLA+ for stability. And
you under stand now why we are not that concerned
with EPU for stability. Because the stability
happens here. So to get there, you have to | ose
your circul ati on powers.

So by nmoving fromthis point to that
poi nt, that's what EPU plants have done, you are
still on the same line, and you end up going on the

same position. If you renenber | gave you the
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anal ogy with the onion, that you can nodel an onion
as a honogeneous sphere. As a honpbgeneous sphere,
EPU doesn't affect the stability at all. You start
peeling the onion and seeing all the details, you do
see that indeed it has sone effects. Because to
make your plant go up there, you have to change al
your power distributions and your |oading. And even
your fuel

And therefore, it does have second order
effects, which in stability can be very inportant.

So again the presentation. And there
are three recogni zed instability nodels within
density wave. One of themis the channel node, and
there are two core instabilities, the core one and
t he regional .

And the channel instability is purely
t hernodhyraulic. And this happens with only one
channel, it becones thernohydraulically unstable,
and the power renmins constant.

And this is the stability that nost
t her nodyraul i c people are used to. This is just a
flow oscillation. And this happened twice. It
happened once in an Italian reactor in the "60s that
had a turbine flow nmeter on the outlet of the

channel, and the turbine blocked, creating a big
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pressure drop at the outlet of the channel that
caused this flow instability.

It happened the second tinme in Sweden
recently, 10 years ago, when a channel was not
properly seated. And there was a trenmendous anount
of bypass flow. So the flow of that channel was
significantly reduced as opposed to the rest of the
core. And that channel stopped oscillating, and
they saw it on the LPRMs close by, and they saw the
oscillation, and they couldn't figure out where it
was conming from And eventually they found out that
there was a channel with static flow

CHAI R BANERJEE: WaAs this Fosmark
(phonetic)?

MR. MARCH LEUBA: It was a Swedish pl ant.
' mnot sure which of them | don't know the true
detail s.

And the core instabilities — so this is
purely thernohydraulic. The power is 100 percent
constant. And the core instabilities, now you have
a thernmodydraulic oscillation, so your void fraction
oscillating being referred also by the reactivity
f eedback.

So you have now not only your

t her nohydraul i ¢ but your power oscillating in phase.
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And there are two nodels for that one. There is the
core-wide instability where you excite the
fundanental node in neutronics, and all of the
channel s are going up and down at the same tine.

And this is regional, or | call it out-of-phase
instability node in which you excited the second
nodel of the neutronics, and half of the core goes
up and half of the core goes down. So it's just
goi ng side to side.

And sonetinmes this one nmay even precede,
because there are two installation nodels, one in
this direction, and one in this direction. And it
may sometinmes, it junps fromthis to 90 degrees
periodically. And it m ght even going forth sone
peopl e have seen helicoi dal behavi or.

Agai n, those two types of instabilities
have been observed. Typically 75 percent of the
instabilities are core-w de; 25 percent are out of
phase in history.

W have not had any out - of - phase
instability in the United States. |'mtalking about
nostly European — okay, I1'Ill nove fast.

For those three nodes of instability,
there are two ways in which you can approach the

stability boundary. You can have a flow reduction,
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or you can have a power increase. And they are
conpletely different.

Because when are having a power increase
going out this way, you put in control rods, and you
do that in a very controlled nmanner. So typically
when you have a step up instability like this, you
are putting control rods, you get a slightly inside
oscillation, and you have tinme to recover and insert
the control rod and get out. Because by long tine
solutions you will not be allowed to do that,
because the protection systemw || take over.

But this type of instabilities are not
of great significance froma regul atory point of
vi ew, because they are going to be snall

These type of instabilities, the flow
reduction stabilities, are significant, because when
you | ose your punps, you don't know where you are
going to end. And you end up way inside the crucial
region, and you end up with a very large
oscillation.

So those are the ones that you should
worry nore, and we worry nore, about.

There is a third type which is the tine
in which you do the punp action. But the BWRs

operate with punps that have two speeds, slow speed
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and fast speed. And in between they use a flow
control valve. And they are — there is sone
nmechani smthat for NPSH consi derations you al ways
start on the slow speed until you have power, and
t hen you have to go back and that was the cause of
WP-11. The speed of tine, will nove fast. D

Here is a list of all the instability
events. There was — the very early ones in the
states was in the Vernont Yankee. Wi ch was
foll owed then by sone tests in which they actually
pulled rods in a controlled manner, and they
actually made the reactor unstabl e again.

I n between there was the Peach Bottom
test, where they were not unstable. It was a very,
very stabl e configuration.

The thing that started everything was La
Salle, which as | said before, it was really an ATWS
for the first three mnutes until the reactor scram
And it was a very large unpredictable oscillation.
It reached the high anplitude, 118 percent power.
So the oscillations — they were operating on roughly
50 - 60 percent power, and the oscillations reached
120. So fairly large anplitude oscillations.

CHAI R BANERJEE: What happened t here?

MR. MARCH- LEUBA: There was a fuel water
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controller failure above that site. And that
reduced the water level in the vessel.

So it tripped the circulation punps.
When it tripped the circulation punps it got this
into the region, and everything started going.

CHAI R BANERJEE: Now if we go back, this
is an old plant, right?

MR, MARCH- LEUBA: 3 or 5.

CHAI R BANERJEE: So when it went down, if
you go back to that old figure, was it on the blue -
oh it was on that |ine?

MR MARCH LEUBA: Yes. It was on this.
| mean renmenber La Salle could have had the
stability.

CHAI R BANERJEE: So it wasn't on the
| onest |ine there. Ckay.

MR. MARCH LEUBA: Now you can plot the
I ines of constant decay ratio by using somne
assunptions, and they are all like this. So this is
decay ratio one, and then there will be decay ratio
poi nt eight, point six, point four.

And on the other side you can plot the
lines of imt cycle anplitude. And so this will be
alimt cycle of zero, and this will be alimt

cycle of 10 percent, 20 percent, 100 percent. So
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you can think of it as, the nore you get in there
the larger your limt cycle.

CHAI R BANERJEE: La Salle went into —

MR, MARCH- LEUBA: Way -

MEMBER WALLI S: Because it's not
exponential growh; there's a limt cycle.

MR MARCH LEUBA: Correct. There is a
limt cycle that protects the grow h.

Now unfortunately it's not limted in
size. That's what we're seeing on the ATWS
stability. It gets to very large, 1000 percent
oscillation. Very |arge.

kay. Instabilities, we did have the
WNP2 event. And since then at that point we were
al ready working on the long termsolutions. After
the La Salle event, the staff said, operator action
— before La Salle, and as a consequence of Vernont
Yankee, we have the fampus Seal 380 that Dr. Huang
tal ked about which said, basically, operators are
supposed to look at their PRMratings. |If they see
any upscal e or downscale alarns, that's an
indication there is instability. |If there is
instability, you do the reverse action that you got
you there. And if you cannot do that, you scram

That was Seal 380.
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After La Salle we had what is called an
interimcorrection actions, which really reduced the
operator flexibility after an instability, and
mandat ed sone i rmedi ate scrans for sone conditions,
and started working on the |ong-term sol utions.

So we have these two nonencl atures which
now are 20 years old, interimcorrective action
versus long termsolution. So the interins were
supposed to work while we were working on the |ong-
term sol ution.

So while we are working on the long term
solutions, there will be WP-2 instability was during
the startup, and we tal ked about that before. And
then we had a spell of 10 years with the LTS, |ong-
term sol utions, inplenented, and not hi ng happened.
Everything was really good. And we started having
9X9 fuel, 10X10 fuel, and then EPU, and all the
things that Dr. Wallis has nentioned.

And now we see a trend. | mean 2003 we
had NNne Mle Point, we had an instability. 2004 we
have very instability. Recently we had an event in
Brunswi ck which was not an instability, but we do
see a trend that all these crucial regions, or these
red lines, are noving to the right.

CHAI R BANERJEE: So the EPUs, you are on
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the EPU |l ine for all of these? So what |ine are you
on then?

MR. MARCH LEUBA: The ELLA+. So it's the
EPU | ine, but you are in the sane EPU line. So they
are operating back in the —

nR. BANERJEE: | see.

MR MARCH LEUBA: And | don't renenber
where the -

CHAI R BANERJEE: So they are in an
ext ended operating range, right?

MR. MARCH LEUBA: W have an expert to
hel p us.

CHAI R BANERJEE: It's okay.

MR MARCH LEUBA: But as we said, the EPU
has really not a major effect on the stability.

CHAI R BANERJEE: | realize that. You are
on that line.

MR MARCH LEUBA: In the neantime there
have been many, nmany events in foreign reactors. In
Spai n there have been two, in Sweden there have been
a large nunber. In Germany they actually run
stability tests every cycle, and they actually nmark
the red line for every cycle before a startup. So
they actually go unstable every tine.

W see this — the purpose of this slide
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when | was witing it is to tell you that when you
| ook in the COLA (phonetic), when you |ook in the
control room stability hits you in the eye. Every
single time we went to a power plant and we asked
them every single operator knows about it. They
are aware of it.

CHAI R BANERJEE: What's the green
regi ons?

MR. MARCH LEUBA: This is the — this is a
solution three plant. And the OPRM scram the
solution three scram is arned inside the green
region, and is not armed, so even if there is noise
inthis area, it will not scram

This is set conservatively at 60 percent
flow, arbitrary. Thorough anal ysis shows that we
have never seen stabilities at 60 percent flow.

What controls the stability, and we are
tal king about an ATWS circulation, is really the
frequency of the oscillation is the npost inportant
part of it. And the frequency of the oscillation is
controlled by the bubbles core. And as you nove
down in flow, that's where you get | ower
frequenci es.

And the nost inportant parameter you

have to worry about instability, and that's why you
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don't have instabilities at 100 percent power, at
100 percent flow, is the frequency.

I f you were to match hi gher frequencies,
the fuel filters in an oscillation doesn't let it go
into thernohydraulics. The void fraction doesn't
see your power oscillations.

Next. So we said, following La Salle,
there was a large industry wide effort. W are
tal king neetings, there were groups where there were
50 people fromindustry involved in every neeting.
And | ots of back and forth between the industry and
the staff.

And the main concern was a concern with
t he regi onal or out-of-phase instability node, the
one that goes fromleft to right. Because the
protection systemin nost reactors averages APRMs
fromthe whole core. So the right side goes up, but
the left side goes down. And when you sumthemall,
in theory you don't get anyt hing.

So that's when GE says that if we do an
anal ysis and we wait for APRMto have a 10 percent
oscillation, the local channel is 200 percent, and
we are violating CPR. And there is a rea
t remendous magni fication on that.

So that was APRM and said, we need to do
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somet hi ng about that.

And what we did in the neantine, we
i ssued interimcorrective actions, and we worked on
the |l ong-term sol utions.

CHAI R BANERJEE: But operator who was
| ooking at the core thermal power to find where they
area woul d not see a big deviation fromcore therna
power when this happened, right?

MR, MARCH LEUBA: Oh, no, the thermal
power doesn't even oscillate.

CHAI R BANERJEE: You woul d see no
oscil l ation?

MR. MARCH LEUBA: At this point the
operat or woul d have two instrunentations. One of
themis a strip chart, which is paper copy with a
pen, that has the APRMtine trace. And instead of
being a line, you will have a wiggle in a paper.

You will also have the LPRM upscal e and
downscal e al arns. Around every one of the contro
rods you have the upscal e and downscal e alarns. So
if the APRMwas oscillating it will have a red
l'i ght.

Unfortunately, if you have actually had
an APRM failure some tine a week ago, that red |ight

was already on, and it's locked. And until they fix
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it, then that instrument was unavail abl e.

And the nonment there is one red light in
t he whol e panel that was on, there would not have
been an audible alarm So the other lights would be
com ng on and off, but there wouldn't be any ding-
ding-ding to make you look at it. So it wasn't even
reliable, which is to say that it was unreliable.

When we decide to do |ong-term
solutions, we | ooked at the regulations. And we
will see that on the SRP. The main rule that we
have is the general nunmber 12, which says in short
that oscillations are either not possible or can be
reliably detected and suppressed.

So on this point there was a split in
the BWR group. Sone plants have already digital
protection systens, which they can inplenent as
solution three. GO plants did not have a digital
protection system and it would be very expensive to
i npl enent a scram of this nmagnitude.

So there was a break. And there were
actually a |l ot of actions. Everybody chose their
own, and some actions were cheap, and they didn't
have to pay anything to develop it.

In general there are two types. There

is the prevention as CDC all ows you. You say,
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oscillations are not possible in nmy reactor. And
then the solution that detectors suppress. You
allow oscillations to occur, but if they happen they
will not violate anything.

And the preventive oscillations are
option — enhanced 1A and option 1D which basically
define a red area in the nap where you are not
allowed to operate. And in the case of option 1A
it's enforced automatically by scramsystem If you
get in there, you scram that's it, you don't have
any option.

Option 1D has this fanous fl ow bias
scram which was not filtered, and therefore it has
some protection for core-wi de oscillations. And
they were to denonstrate that they could not have
out - of - phase oscillations because of the
characteristics of the core.

And frankly, to do —

CHAI R BANERJEE: That's option two?

MR. MARCH LEUBA: Option 1D

CHAI R BANERJEE: Ch, 1D.

MR MARCH LEUBA: There are slides later
on that describe each one.

To do justice to this, this would have

to be a senmester class, and each of these slides
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woul d be a lecture. So I'mgoing to give you a
headache by going this fast. But |I'mgiving you a
flavor of -

CHAI R BANERJEE: 1D in sonme way anal yzes
out - of - phase oscill ations.

MR. MARCH LEUBA: 1D plants, they nust
denonstrate by analysis that oscillations are
unlikely in the regional norm And that happens
because you have a | ot of separation between the
fundanmental and the first harnonic, and you have a
tight inlet orifice which nakes flow oscillators
nore unlikely. And those two things tend to favor
the core-w de versus the regional nodel

In addition you do have unfiltered fl ow
bi as scram so you do have protection against the
core-w de nodel solution. So those, | believe there
are three plans that satisfy this requirenents, and
they refine a region of the nap where they were not
all owed to operate, but they were allowed to do it
adm nistratively. They didn't have to scram
i mredi at el y, because even inside their plant, inside
the region, they have protection. So they were off
really cheap and didn't have to do anyt hing.

So we will gointo all of themif we

talk real fast. The good thing about this —
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CHAI R BANERJEE: Just give us a flavor.

MR. MARCH LEUBA: Yes. Let ne tell you,
t he good thing about all these solutions is that
they are publicly available. They are owned by the
owners group, and anybody — anybody that wants to
use them has to negotiate with the owners group
If they didn't pay the fees to start with, they wll
have to pay for the fees. But all these solutions
are avail able, and they can be inplenented for SBWR
for whatever.

Let ne give a flavor. Option El1Ais a
crucial region which has an i medi ate scram
conmponent and it's autonatic.

1D denonstrates that you would only have
core-wide instabilities; denponstrate that you have
protection agai nst core-wide instabilities with a
fl ow bias scram and that you will not — that's it.

Option Il only applies to the BWR |
type, which is the very old plants. And those
pl ants, the APRM averagi ng was actually done in
guarters. Instead of being the whole core, the
APRM A is only one quarter of the core. APRMB is
the other quarter. Cis the other quarter, and this
is a quarter.

And therefore it does not prevent from
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the instability, and they can denonstrate that they
have protection from both, core-w de and out - of -
phase.

And what they do is, they do simlar to
option D. They have an area of the nmap where they
are not allowed to operate, but it's adm nistrative.
And even if they get there, their scramprotects
t hem

Option three is the one that nost plants
chose because it gives themthe nost operating
flexibility. You go anywhere you want. And we have
a detection system |If there is an instability we
will seeit. And it will scramon it.

And that is what has — often it's called
the oscillation power range nonitor, OPRM which
created a new — you have the | ocal power range
nonitor, the average power range nonitor, and then
the OPRM nonitor, oscillation, that is now a range
around OPRM plus is to be able to detect these out-
of - phase instabilities.

Now recently we have been comng in to
t he extended operating domai ns, and MELLLA+ in
particul ar, and through anal ysis we found out that
it is very difficult to make this old options to

operate when your instabilities are so likely to
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happen if it goes through punps.

And indeed, what we saw with MELLLA+ is
that the oscillation happened even during the flow
run- back. Therefore the frequency oscillation is
changing, and the algorithmreally doesn't have tine
to catch up

CHAI R BANERJEE: By anal ysi s?

MR. MARCH LEUBA: By anal ysis. By
anal ysis General Electric denonstrated that an
option three maybe woul d work, but it would require
very, very snall cell points, and there would be too
suscepti bl e to noi se probl ens.

Therefore, they proposed the sol ution,
confirmation density oscillation.

The problemwith this one is known as
the GE proprietary. The owners group didn't have
anything to do with it. It's owmed by GE, and if
you want it you have to buy it fromthem

It has been approved, and if we want to
see the details of this one, we will have to have a
cl osed session, because it is owned by GE

Basic flavor which is not proprietary
is, like a solution three, but instead of requiring
two channels to oscillate, you know, to get a scram

in a reactor you have to have train A and train B to
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coi ncide, and both agree that it's a scram

Wth confirmation density you require
now at | eave five, maybe nore, dependi ng on how many
LPRVs are operating. There is a density of OPRMs
that agree there is an instability. And if all five
of them agree, you get a scram

By doing that they are able to reduce
the scramcell points to essentially nothing, and be
able to deal with MELLLA+.

And there is a whole bunch of other
details which are proprietary.

Areva doesn't want to be behind, and
t hey have proposed an enhance of two three, which is
al so proprietary. And that one is under staff
revi ew.

And this one, they have sone
under st andi ng of what the issues are with this
process, and they are trying to solve it with a
conmbi nation of a crucial region and a scram So
they will have a crucial region for a particular
nodel instability and a scramfor the other.

And as | say, this is under review, and
we have issued a nunber of REls, because we have
concerns about inplenentation.

These are a list of other plans and
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whi ch options they chose.

CHAI R BANERJEE: Let nme ask a naive
guestion. Wiat are we supposed to review in this
MELLLA+ neeting that is being arranged?

MR. MARCH LEUBA: For stability?

MR. CARUSO No, renenber, we're here
today to tal k about -

CHAI R BANERJEE: SRP, right.

MR CARUSO - SRP. In the future you
are going to look at a topic report that relates to
MELLLA+. And another optical report that is related
to that, which invol ves GE anal ytical nethods.

MR MARCH LEUBA: And at the same tine we
will give you a full presentation on the DSS/ CD

MR. CARUSG Ch, okay, that's when we're
going to hear — because there was sone talk at sone
poi nt about com ng to tal k about DSS/ CD

MR MARCH LEUBA: It nakes sense to do it
at that point.

CHAI R BANERJEE: And just to understand
the situation, that's going to happen in April,
soneti nme?

MR CARUSO What's the date | have
currently for that? | thought it was March 27-28.

MS. ABDULLAH : No, March 28'" you woul d
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get the nethods, | guess. You should get it by
today from Projects.

The MELLLA+ itself will conme a little
bit later.

MR. CARUSG No, no, when were we going
to nmeet to talk about it?

M5. ABDULLAHI: Onh, the neeting of the
MELLLA+ met hod?

MR. CARUSQO Yes.

MS. ABDULLAHI : April 2™ to the 5"

MR. CARUSC That's it, okay, |'msorry.

CHAI R BANERJEE: Three days?

MS. ABDULLAHI : Well, | think it's nore
than three days -

MR CARUSO It's the week of the ful
committee neeting. | believe it's the Monday and
Tuesday of the full commttee neeting. And | didn't
recall that was in March or if that was in April

M5. ABDULLAHI: | think it's in April
April 2" and 3"

MR. CARUSG You said you will be com ng
back from Washi ngton, so you'll stop there for a
week.

CHAI R BANERJEE: Fi ne, go ahead.

MR. MARCH LEUBA: Next, pl ease.
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Ckay, | gave you the real flavor. Are
you interested in the details of the solutions? O
just go through the —

CHAI R BANERJEE: | don't think we have
time. W are interested in the details. R ght, so
tell us what you think we need to know.

MR. MARCH LEUBA: E1A has a cycl e-
speci fic Exclusion Region defined, where stabilities
are very likely — very unlikely to occur outside of
which — it uses very conservative generic
assunptions which are very well defined on an LTR
t hat has been reviewed by the staff. So anybody
that wants to do E1A they just have to read the LTR
and do the calculations that are prescribed there in
extrene detail that define a crucial region, nodify
the protection systens so that if they get in there
they scram And basically what they do is nodify
the — renenber that red line and blue Iine? They
nodi fy that red line to cover this exclusion region
So they have that scramw th E1A

It does have sonme different in there,
where there are some buffer regions, it's what's
called a detection algorithm which is the next
slide. It will be the next other slide.

At the time we didn't even know why the
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regi onal nodel of instability occurred, nuch |ess
how to calculate it. There had been sonme runors

t hat sonmebody had seen one in Europe, but that was
it. But that was back in the La Salle event. After
t hat many have occurred, and we have a nuch deeper
under st andi ng of what happened.

But other tine we didn't have a
calculation and tool that will tell us what the
decay ratio of the outer face nold is.

So that's what the so-called dog-bite
correlation, which is also called the core versus
external correlation, or the bypass correlation cane
into play.

And what the owners group is — we wll
know how to cal cul ate core decay ratio. And they
plotted on this domain all of the events that had
occurred at the tinme with out of phase. And they
all happen to be in this area.

And the idea is that now that we know
what the regional stability is, regiona
instabilities are nostly thernohydraulic, and so are
enforced by the neutronics, which neans that channel
degradation tells you how t hermohydraulically
unstabl e you are, so when you have a hi gh channel

decay ratio, and al so sonme activity feedback with
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the core, that's when you tend to get regional
instabilities.

And | would | ove to give you a two-hour
presentation on this, because | was the one that
di scovered it.

But basically what we did is, we threw a
line that covered experinentally all of the events
that were known at the time. And this has becone -
officially it's called the bypass acceptance
criteria. But really everybody calls it a dog bite,
because this is |i ke somebody — a dog cane here and
took a bite out of your nmap.

And what you do to cal cul ate the cruci al
region is you change the power and flow, and start
plotting core versus external decay ratio, one cones
here, conmes here, conmes here, cones there. And when
it crosses this line, that's the point where the red
excl usion region is drawn.

And if it goes through here, if that
sequence of points goes through here, you think it's
going to be an out-of-phase instability. If it goes
t hrough here you think it's going to be a core-w de
instability.

Since then we have all of the cores now

can do the regional instability, and indeed, for
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years BWR, we did not allow themto use this
correlation. But this is — it would be a back-fit
now to require everybody to do it the right way in a
sense. Because this is good enough.

CHAI R BANERJEE: Is it a correlation, or
is it alinear stability anal ysis?

MR. MARCH LEUBA: This is a correlation
this is an enpirical correlation; 100 percent
enpirical .

CHAI R BANERJEE: But it can't be
anal yzed?

MR. MARCH LEUBA: The decay ratio for
original nodel, yes, indeed it is analyzed now
regularly. Al of the frequency domain calls, and
all of the good tine domain calls calculate regiona
nodel instability.

CHAI R BANERJEE: These are all |inear
anal yses?

MR MARCH LEUBA: The tine domain calls
are nonlinear, but this is a linear instability.

Okay? So just so you know, in the SRP

it will say use of the bypass correlation is
acceptable. That's what we nmean. It is a
historical thing. |If we were not allowed to do it,

it would be a back fit.
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For new reactors |ike BWR we don't
allowthemto do it. W want themto it right.

But for other reactors, it's already
approved.

The ot her defense in that is that the
period based algorithm And naybe we will spend al
of the time of your lunch doing this. But this is
how — solution three detects instabilities.

This is your power tine trace, like
that. And it's looking for periodicity. And what
it's looking for is what what are called
confirmations, is the tinme it takes to go froma
mninmumto a mnimm and froma maxinumto a
maxi mum is within the program

So this is your first base period. And
then the second one is a first confirmation, because
t he di stance between peaks is the sanme as before
pl us m nus epsilon.

Then you have a second confirmation, and
athird confirmation, and a fourth confirmation. |If
you get 10 confirmations, it's a variable dependi ng
on which plant you are, then it says, your single is
periodic, you have an instability.

So that's why when you | ook at option

three, people are tal king about so many confirmation
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counts. That's what it means; you have so nany
confirmation counts.

To prevent problens there are sone
safety features, like the T-min and t-nmax. You do
have — or we have a range of frequencies, of which
this oscillation is considered to be a density wave.

So we have an oscillation that is 10
Hertz. W know it is not a density wave.

So to have a confirmation the base
period has to be greater than T-min and | ess than T-
max, so that there are sone paraneters that you
have.

There is an Epsilon that allows you to
say there is a confirmation or not. And then there
is the nunber of confirmations.

And these are the paraneters we tal ked
about before on Nine Mle Point 2. The plants have
an option based on their experience of how nmany
fal se positives they were getting to make this nore
sensitive. And all the plants, guess what, they
have taken into the mninmum sensitivity paraneter
allowed by the OTR, and it was not sufficiently
sensitive. There was a Part 21, and sone paraneters
were tight enough.

CHAI R BANERJEE: What's the tine scal e,
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and the anplitude in rough ternms?

MR MARCH LEUBA: The oscillations are
roughly two seconds from peak to peak, a half a
Hertz. And the anplitude at the tine of the scram
woul d be a volune of 10 percent. There is a m nimm
anplitude for solution three to scram It's done at
this, the set point. Wen sonebody tells you the
option three set point, it's howlarge the anplitude
needs to be. And on the order of 10 percent.

Typi cal noi se which you have day-in and
day-out is about three percent. So three tines
above noi se.

CHAI R BANERJEE: These are then based on,
in option three, some averagi nhg done?

MR. MARCH LEUBA: The OPM averaging is
done by collecting a list eight LPRMs that are close
together, or in a corner of the core and then there
i s another LPRM here and anot her LPRM here.

And any one fromthe A side of the
protected system has to say, yes, there is an
instability. And then you go to the B side, the B
chain, you know, fire protection and separation of
powers and all that.

CHAI R BANERJEE: It's a virtual OPRM It

depends on LPRMs.
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MR MARCH LEUBA: Ch, it's an LPRM It's

a sum of LPRMs. But they are averaged together to
represent the power in a core breach.

So i ssue one has sonmething simlar to
Option 111, but it's only an alarm So Enhanced 1A
we al so have an alarmif it detects instability.
The operator then will have to make a deci sion.

We tal k about Solution 1D, it has an
unst abl e regi on where you are not allowed to operate
unl ess you satisfy some conditions, and you

denonstrate that you have protection by anal ysis,

because you will not have an out-of - phase
instability. |[If you have an in-phase instability
your flow bias scramw || defend it.

Option Il plants, we tal k about the
Option Il plants, only applies to the quadrant-based
APRM scrans, which is the BWR-1ls. These actually
again don't have to do anything. They don't have to
nodi fy anything. They actually have protection, and
t hey just have denonstrate that they do have
protection, and every cycle they do that.

We | ook also at Solution Il is based on

CHAI R BANERJEE: - by anal ysi s,

presune, codes whi ch have been approved.
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MR. MARCH- LEUBA: Correct. Correct.

CHAI R BANERJEE: Are these |ike best
estimte codes? O what sort of codes are they?

| nmean when you say by anal ysi s.

MR. MARCH LEUBA: It's |ike every other
scram system You have to denonstrate that your
reactor set point value, you protect against CPR
violations or sanmple. But in particular CPR

And that's when we go into what's call ed
a DIVOM correlation. And that will require our
di spl aying why. But basically what the industry
does with TRAC-G for General Electric for exanple,
approved code for DIVOM or Framaton used their
approved — one of their renote alerts.

What they do is, they postul ate
different oscillation anplitudes. And they
calculate a delta CPR versus an initial CPR

CHAI R BANERJEE: This is steady state?

MR. MARCH LEUBA: This is now — you
superinpose a sine wave on the —

nmR. BANERJEE: But on a steady state
correl ation?

MR. MARCH LEUBA: On a steady state
correl ation, correct.

CHAI R BANERJEE: But the oscillation
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period, it says about one second.

MR MARCH LEUBA: Two seconds.

CHAI R BANERJEE: Two seconds.

MR. MARCH LEUBA: There are — in the
TRAC-G qual ification report there are severa
exanpl es where it has been qualified for this type
of instability. Periodic dry-out and rewetting.
And it does a pretty good job. You would think it
woul dn' t, but it does.

So basically they set up different
oscillation anplitudes, using the correlation for
GE. They calculated the CPR over |ICPR, and plot the
cases. Here they are, and here are sone No. 9 fuel
rolls, and 10X10 fuel rolls and different
condi ti ons.

And they created what was called delta —
well, the DIVOM core. | don't know exactly what -
delta initial versus oscillation magnitude, | think

And create this slope. Nowwth this
sl ope, then knowi ng what your scram set point is,
you know how | arge your anplitude is. Then you go
back and cal cul ate how much CPR you | ose for that
oscillation. And then that's how you denonstrate
t hat you have protection against that oscillation.

| frankly have problens with this, and |
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woul d | ove to explain why.

CHAI R BANERJEE: Well, let me ask you
something. The delta CPR, has it been actually
val idated ever in terns of oscillating flows?

MR MARCH LEUBA: Well, the correlations
— and I'mnot an expert on CPR correlations — but
what |'ve seen is that they go into a facility. And
the oscillate power in a sine wave. And you do get
periodic dry out and re-wets. And they go with
TRAC- G And they sinulated that, and they go into
dry out and re-wet at the sanme time or about the
same tinme. And about the same tinme — sane power
| evel, and it does sinmulate the dry out and re-wet.

CHAI R BANERJEE: |'m saying, these were
experimental |y vali dat ed.

MR MARCH LEUBA: That has been
experinmentally validated. It's part of the
correlation or the Framaton correl ation validation.
Bot h vendors have that.

DR HUANG | think we can nove on for
the stability, how about that?

MR MARCH LEUBA: Sure. There were sone,
particul arly ones which you can read about, sone
issues with inplenmentation of Solution II1.

The inplenmentation of Solution Il —
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"1l just nove real fast out of there — took a | ong
time. | mean really, really long tinme; we're

tal ki ng about 10 years. Because everybody was
havi ng probl ens, and as they were really collecting
information, they were finding nore problens.

Now | can say, everybody is inplenented.
We are all fine.

But there is argunmentation why it took
so long. It is a very conplex professional system
It is very difficult. It is making noise analysis,
and then to scramon that. And it took that |ong
because it was that conpl ex.

Now we are going into the operating
domains. W tal ked about that. The issue with the
operating domai ns when you are noving now from
MELLLA or fromEPU to MELLLA+, if you | ose your
punps, you nove farther inside into the stability
region. It makes it nore unstable.

And i ndeed you becone unstable on the
m ddl e. There are issues with frequenci es changi ng.
So there are new chal l enges. And because of that
the industry has responded with DSS/ CD, and sol ution
L1l

CHAI R BANERJEE: Don't run away from

DSS/CD. What is it?
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MR. MARCH LEUBA: DSS/CD is an Option |11
in which the anplitude set point is renoved. But it
isreally — on the original -

CHAI R BANERJEE: It's a hair trigger
t hen.

MR. MARCH LEUBA: It's a hair trigger.
But it requires a lot of OPRMs to agree. So if you
have one OPRM signal doing like that, it doesn't do
it.

During testing we found out that we
still need a small anplitude to protect against
noi se fluctuations. And there was revision tw of
the DDS/ CD that allowed for a very small anplitude
set point.

CHAI R BANERJEE: Do they | ook for a
correlation coefficient? O how do they actually
| ook and see that these are all saying the sane
t hi ng?

MR. MARCH LEUBA: Oh, well, you have the
PVDR which | show you the figure of there. You have
ten confirmations of periodicity. But the OPRM on
this corner of the core has to live with the OPRM on
this corner of the core, and has to live with that
corner -

CHAI R BANERJEE: But is it a correlation
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coefficient —

MR MARCH LEUBA: No, all of them have to
have a permissive. So OPRMI| is scram OPRMII is
scram OPRMI1Il is scram And if enough of them
scram it's a mninmumof five, and dependi ng on how
many -

MEMBER WALLIS: - where sone of them
don't show a sel ection?

MR. MARCH LEUBA: Wl |, the expectation
was that you would have this spurious noise
problenms. W only happening one of them but it was
happening in 10 of them

MEMBER WALLIS: No, that's right. But
aren't there sone nodes of oscillation where sone of
t hem don't show anyt hi ng?

MR, MARCH- LEUBA: Correct.

MEMBER WALLIS: So how does the -

MR. MARCH LEUBA: You still have enough
of the others.

MEMBER WALLI S: Have to have enough of
t he ot hers.

MR. MARCH LEUBA: Right. You don't
really five when there are when there are 35 OPRMs.

MEMBER WALLIS: Okay. So | guess that's

all right.
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MR, MARCH- LEUBA: Yes.

MEMBER WALLI S: The whol e question — |'m
listening to all your explanation here. W are
tal king here about an SRP. |Is the reviewer of al
this stuff know edgeabl e enough to understand
whet her or not this is good enough.

MR, MARCH LEUBA: The reviewer is
know edgeabl e enough to know, and the SRP tells you,
are they using a long termsolution that has been
revi ewed and approved by the staff.

MEMBER WALLIS: Okay. So there is a
check off, this has all been reviewed and —

MR. MARCH LEUBA: Absolutely. Now for
new reactors, for new MELLEA+s, then new NTTSR
requi renents, then you need to have a revi ewer that
i s know edgeabl e.

And Dr. Huang has been working on this
for 30 years. |'ve been working on it for 25.

DR HUANG This is detail on the desk
references in a lot of the stuff in there. So the
revi ewer can go back to here and get that
i nformation, get that paper, so they can reviewed
based on it.

CHAI R BANERJEE: Now how rmuch of this

reviewis — say | can see that non- ATWS stuff, TRAC
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G has been approved, right. But for ATWS we've
never | ooked at even TRAC-G up to now.

MR. MARCH LEUBA: No, actually TRAC- G has
been approved for ATWS stability.

CHAI R BANERJEE: It has been approved for
ATWSE stability.

MR. MARCH LEUBA: ATWS stability,
correct.

CHAI R BANERJEE: | didn't know that.

MR. MARCH LEUBA: Yeah, it was the only
t ool we have available to do it.

CHAI R BANERJEE: Because presunably it
came t hrough ACRS at sone point.

MR. MARCH LEUBA: Onh, yes.

CHAI R BANERJEE: TRAC- G

MR. MARCH LEUBA: TRAC-G and all the ATWS
stability, we had lots of interaction with — we had
— it was not like this where we do the work and then
we tell you. W involved ACRS over many neetings
during devel opnent over a coupl e of years.

W had some neetings in San Franci sco,
because nost of the ACRS nenbers work on the West
Coast .

CHAI R BANERJEE: This is going back how

| ong?
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MR MARCH LEUBA: Back to " 92.

CHAI R BANERJEE: TRAC- G?

MR, MARCH- LEUBA: TRAC- G yes.

MS. ABDULLAHI : This is Zena, |'d nmake a
little bit of a correction regulatoryw se. At that
time it was acceptance of TRAC-G for use, but
licensing wi se, approval of TRAC-G for instability
is the reason, quite recent.

CHAI R BANERJEE: But | didn't know t hat
it had been approved for ATWE.

MS5. ABDULLAHI: That's a different story.
For instability per se, the 1980 — after the La
Salle period, | think we |ooked at it. And that's
when the ACRS and everybody in the industry was
involved. And at that point it was accepted for use
for instability only.

CHAI R BANERJEE: ATWS instability.

M5. ABDULLAHI : ATWS instability. But
right nowit's not approved specifically for ATWS
instability. But GE has conmitted to cone in
t hi nk Decenber, 07, and convert all their ATWS
anal ysis to TRAC G

CHAI R BANERJEE: They are still using
ODI N for ATWS.

M5. ABDULLAHI: That's a |long story.
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Yes, you will hear all of that when you do the
MELLLA+.

CHAI R BANERJEE: Well, the reason |I'm
asking this is that | was at a neeting about two
years ago in San Jose, GE, and you were there too,
Professor Wallis. And the results we saw with TRAC
G for ATWS were not conforting that the code was
doi ng anyt hing useful at that tine.

MEMBER WALLI'S: It was probably nore than
two years ago.

CHAI R BANERJEE: About three years ago.

MEMBER WALLIS: A long tine ago.

MS. ABDULLAHI : Yes, | know what it was.

CHAI R BANERJEE: No, we have never seen
TRAC- G after that showi ng ATWS cal cul ati ons.

M5. ABDULLAHI : Well, the MELLLA+
presentation would entail basically nostly
instability and ATWS instability, because these are
t he predom nant response that affects MELLLA+.

So in April that's what we will be
focusing on. But beyond acceptance of ATWS
instability at the time of the 1988 - 90 -

DR. HUANG 92, 1992-94 tine frane, that
staff has revi ewed and approved at nunber 32007,

along with the needle 32164. One is for the outer
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| oop issues, BWR co-thermal hydraulic stability.

The other one is BWR nitigation of BWR
co-thermal hydraulic instability in ATWS.

So they are "90,'92 and " 94.

CHAI R BANERJEE: So then why does GE cone
in to have it approved in Decenber, TRAC G?

MR. MARCH LEUBA: Onh, they are waiting
for ATWS, not the one —

CHAI R BANERJEE: Yes, that's what | nean.

MR MARCH LEUBA: It's different. It
was approved — let's nove into ATWS stability, and
you will know why it was approved.

CHAI R BANERJEE: Keep on going for 10
m nutes nore, 15 m nutes.

MR. MARCH LEUBA: There are many, nany,
many di fferent types of ATWS events, just like a
LOCA. Like ATWS instability. And when you put
those two nanes together, it gets a viscera
reaction frommany people — ATWS stability — because
it's areally bad event.

It's a particular class of ATWS events
where the foll owi ng has happened: the condensate is
avai l able. So you can get very cold water fromthe
condenser. So then all that cold water is fed into

t he vessel
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And t hen because of that very cold water
is fed into the vessel, you could raise the power of
the core so nuch that extreme anplitude oscillations
are devel oped, and you don't have a scram

And this oscillation we are talking
about, nore than 1,000 percent. And they are |arge
enough that you do have all this periodic dry-out
and re-wetting. Wienever you see these
oscillations, you dry out and you don't re-wet. So
you just continue to heat themup, and cl addi ng
failure occurs. You heat 2, 200. Soit's areally
bad event.

And the worst thing is —

MEMBER WALLI S: What sort of frequency
are these?

MR. MARCH LEUBA: About every four
seconds, four or five seconds. |It's supposed to be
every two seconds, but as they becone |inear, they
space out.

Once — what happens is, you have a peak
that is so large, that you get heat of such
tenperature that it doesn't record. Even if you re-
wet it with cold water it doesn't re-wet.

The serious problem the serious

instabilities, is that it is not a full transient
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evolution. So if the operator takes hands off in
sonme plants, that's exactly what will happen for
ATWE events.

So sonet hing needed to be done. And
this is one simulation fromthe Brookhaven anal yzer
at the tine of the La Salle event. La Salle
happened up to here. Here is where the scram
happened. And they predicted what woul d happen if
the scramhad failed. And at the tinme nobody was
really aware of this notion that the npbst inportant
thing during ATWS instability certainly is what
happens with the bal ance of plant. Because what you
have is, you have your power train, and then this is
the relative power, increases a little bit. But
then as you start getting all the cold condenser
wat er, you start increasing the power of the core,
and you end up having an anal yzed power of 80
percent, 90 percent. And these oscillations are
al l oned to grow.

MEMBER WALLIS: It goes 1,000 percent.

MR. MARCH LEUBA: That's the ATWS power.
The oscillations are neasured on this side; they are
a factor of 12.

MEMBER WALLIS: Oh, that's relative.

That's 10 ti nes —
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MR MARCH LEUBA: That's 12 — 1,000 to

1,200 percent, very large oscillations. And one of
t he peaks beconmes so large that it just blows up the
fuel. | mean it mxes so hot that it cannot re-wet.

So the bal ance of plant nodeling was
crucial for this event. And we have to credit the
Br ookhaven guys, because at the time we were not
aware of it. It was a St. Louis engineer and a
pl ant engi neer anal yzer that we found out about
this.

The issue, and why this happens, is that
the fuel water heaters work with extracti on steam
fromthe turbines. So when the turbine trips, you
don't have steamto heat up the fuel water. And the
fuel water keeps punping water, but it's not heated.

So if you |l ose your turbine, you are
putting cold water in the core. So if you have a no
occilation ATWS the — and the bypass, the turbine
bypass valve is fully open, you are sending all of
that steamto the condenser. You are not — have no
pressure. Not hi ng happeni ng other than your average
power is going up and up and up, and your
oscillations are devel opi ng.

And that's when a very large sanple to

limt cycle occurs.
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And if it is a default hands-of f

sequence for some plants, and nost plants don't do
this. La Salle does this. And that was the one we
wer e focusing on.

You require — so this is the sequence of
events. You have turbine trip. The bypass opens.
And sonehow you send a scram signal to becone an
ATWS.

So the scramfails, and you are in ATWS.
Because you are in ATWS, maybe an oscillation of the
wat er | evel |ike happened in La Salle, you have a
recirculation punp trip. You go into the red area.

The control system now stabilizes the
wat er | evel, and everything to the operator | ooks
normal . | have ny contai nment open. Al ny heat is
going to the condenser. And they are still cooling
the core. Everything is fine.

But the power continues to rise because
of the cold water, and you start devel opi ng t hese
very large oscillations.

W can ignore this one. W tal ked about
MELLLA+ enough.

MEMBER WALLI S: What do you do about it?

MR. MARCH LEUBA: First, let nme tell you

why sone plants you don't have to worry about it.
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Sonme plants |like La Salle have 100 percent bypass
capacity for determning it.

MEMBER WALLIS: There's instability on
t he conputer.

MR. CARUSC Well, we've |ost our signal.
W' ve | ost our screen here.

CHAI R BANERJEE: If this is the case, why
don't we stop it now If we can't recover this,
we'll cone back after lunch and briefly — oh, it's
back. Let's finish it.

MR. MARCH LEUBA: So in some plants which
don't have as nuch bypass capacity this cannot
happen. And sone plants, really nost plants, the
fuel water punps are driven by the sane steamthat
heats the fuel water. So that cannot happen either.
Because at the sanme tine you |lose the fuel water
heati ng capacity, you | ose your fuel water punping
capacity.

So it's not a problemfor everybody.

But definitely was deened unacceptable, and it was —
we decided to deal with it generically.

It was dealt with through the energency
procedure guidelines. It was an extensive study by
the industry, ACRS, the staff, everybody was

involved. And it resulted in the ATWS study
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mtigation actions.

And those mitigation actions are
i ncluded in the enmergency procedure guidelines,
whi ch then get reflected into the energency
operating procedures in the plant. And every tine
we go to our control roomon a plant sinulator, |
ask themto pull the emergency operating procedures.
They pull those, and | see exactly where these
mtigation efforts are.

The mtigation actions are several, but
the nost inportant ones is, there is an early boron
injection, so that if oscillations devel op, the
boron goes in imediately. You don't wait until you
start — before you had to wait until you were
hitting the suppression pool before you could inject
boron. And in this scenario you are not hitting the
suppr essi on pool .

So you start injecting the boron. But
boron is too slow. It takes 20 to 30 mnutes to
actually work. The really thing that works is the
i mredi ate water |evel reduction. And you reduce the
water level in the vessel to below the fuel water.
And the fuel water with this cold water is injecting
into the steamarea of the vessel, and is

splattering all over, and is doing two things.
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First it is condensing the steamthat is now goi ng
to the suppression pool maybe; and it is preheating
the water that goes into the core.

MEMBER WALLI'S: Is this sonething that
can be very accurately predicted, this condensation,
i ndirect contact?

MR. MARCH LEUBA: There was review by
better experts than ne, and they claimthat two feet
was sufficient to preheat the fuel water.

And the argument was that the fuel water
nozzl e sprays agai nst the core and splatters al
over. So you have very fine bubbles. [It's not -

CHAI R BANERJEE: Shr oud.

MR MARCH LEUBA: Yeah, it's not a faucet
com ng down. It would never hit.

CHAI R BANERJEE: - that's spraying.

MR. MARCH LEUBA: It was reveal ed by
better people than nme, and concluded that two feet
was sufficient to preheat. | would want to see four
or five, ten feet of steam

So the EPGs now tell you you | ower the
water |evel at |east two feet bel ow the sparger and
it typically ends up lowering nore than that. Al
pl ans have a range of five or ten feet that they can

control the water level. So you prevent the problem
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from occurring.

CHAI R BANERJEE: And how do they do that?

MR. MARCH LEUBA: They | ower the |evel.
Because once you are in ATWS, you are now, the
operator just controls nmanually at the control
system And he sets a control |evel

If you are doing it will feed water,
it's relatively easy. Because feed water has nice
fine control. |If you are doing it with SPCl it's
al nrost nore |ike a bang bang. |If you go see an ATWS
in the plant simulator, there's a full guy, full-
time guy, doing the water |evel control. That's al
he does.

MEMBER WALLIS: Does he wait until he
gets oscillations? O -

MR MARCH LEUBA: No, no, that's
i medi ate. The nonent there is an ATWS red |ight,
they pull the charts, and the SROtells him | ower
the water level to a hundred and so.

CHAI R BANERJEE: Now why doesn't that
conduct be automated? |s there a reason for that?

MR. MARCH LEUBA: Because at this point
you are not sure what systens are working in that.
And you may have to realign valves to get water into

t he vessel . You are having a bad day and you
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cannot really rely on the control systemto do it.

CHAI R BANERJEE: Can you rely on the
operator to do it?

MR MARCH LEUBA: Better than the contro
system Because you are, in this case, you don't
know what happened. You have to realize what's
happened. Also they will have to realign valves to
get water fromthe suppression pool or fromthe
condenser or fromwhatever it is available. Wat
systens you have, you have SPCI, SPS? Is it
sufficient with fuel water? Maybe | have only 20
percent fuel water, and we have to supplenment it.

MEMBER WALLI'S: Figuring out howto
realign val ves doesn't happen instantly, does it?

MR MARCH LEUBA: No, it doesn't.

CHAI R BANERJEE: So | ong before the
operator -

MR. MARCH LEUBA: The assunptions on the
anal ysis were, it takes two mnutes for themto do
it. And you can here the oscillations grow, and
t hen when the cooling start goi ng down because the
wat er was reduced, the oscillations are elim nated.

MEMBER WALLIS: So those are the
oscillations on the top?

MR. MARCH- LEUBA: These are the
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oscillations on the top for the first two mnutes.
This is two m nutes.

MEMBER WALLIS: It's a |log scale. Those
are oscillations -

MR. MARCH LEUBA: Onh, yeah, this is nore
than 1, 000 percent.

MEMBER WALLIS: W still get 10 tines.

MR. MARCH LEUBA: Oh, yeah. Oh, yeah.

MEMBER WALLIS: But not for very |ong.

MR. MARCH LEUBA: Ri ght.

MEMBER WALLIS: It's an oscillation.

MR. MARCH LEUBA: So we need to get them
as fast as we can.

MEMBER WALLIS: Is that good enough to
save the fuel ?

MR, MARCH- LEUBA: No.

MEMBER WALLI S: No?

MR MARCH- LEUBA: It nmay or may not. You
cannot guarantee it. You cannot guarantee it.

In this particular case the tenperature
never reached 2,200. Wat has happened in the
simul ations, occasionally it's a peak like this one
here, it is larger than the others.

MEMBER WALLIS: And a full strike is very

capabl e of predicting these oscillations accurately?
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MR, MARCH- LEUBA: No.

CHAI R BANERJEE: Not the evidence we saw.
So this nmust be very recent then.

MR. MARCH LEUBA: No, this is 1994. 1992.

CHAI R BANERJEE: Certainly TRAC- G doesn't
do this today. | nmean it has a lot of difficulty.

MR. MARCH LEUBA: This is using what is
called the stability normalization and stability
nunerics, explicit methods fromthe core, and
finalization at the bottom of the core.

Al'l cores do that. TRACE does this.
Even TRACE does it.

MEMBER WALLI S: Even TRACE does it?

MR. MARCH LEUBA: Yeah. Not very
reliable, but it has done it. | mean we did run
from MELLLA+. W did run sone confirmatory
cal cul ati ons usi ng TRACE

MEMBER WALLIS: Since it's only an
anal ysis that you are relying upon, it should be
done i ndependently by different codes.

MR. MARCH LEUBA: This has been done
i ndependently by several codes, right.

MEMBER WALLIS: It would be interesting
to see that.

MR. MARCH LEUBA: Next slide. Gkay, this
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next slide shows that boron is effective, but it
takes a long tine. Now here, renenber, with the
wat er | evel reduction, at 150 we were al ready down.
This continues, and it continues down here.

And finally at 300 to 500 seconds, boron
started to bypass occilations. So boron is what
eventual |y cancels everything. But it takes a |ong
time. It takes 20 - 30 mnutes to shut down the
reactor.

The inplication for extended fractal
remains, we will see themnext nmonth. W do start
transit with a high power to flowratio. So
everything is going to be even worse.

But the issue was — the question we had
is, the mtigation actions, |lowering the water |evel
and boron injection, were good enough before. Has
anyt hi ng changed qualitatively to change the
conclusions that mtigation actions are effective?

So we asked General Electric to re-run
t he sane cal culations. And when they | owered the
water level with TRAC-G and injected boron early,

t hey show that the oscillations are indeed reduced
as effectively as before.

W have performed sonme efforts on the

timng of operator actions. W have gone to the
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simul ators, and seen what operators do during this
ATWSE stability events. And frankly, they are not
stressed at all. It's a very calm- there is plenty
of tinme to do what they are required to do.

CHAI R BANERJEE: Two mi nut es.

MR MARCH LEUBA: Two minutes is what we
give themcredit for on the TRAC-G analysis. In
reality it happens in 20 seconds. Because they are
ready for the transient; it's comng. But the
transient in the real plant, you alnost miss it if
you are not |l ooking for it.

MEMBER ABDEL- KHALI K: And they do that
primarily by reducing feedwater flow?

MR MARCH LEUBA: Yeah, and in nost
plants feedwater cuts itself automatically, because
you don't have a steam obstruction.

But what you see, whenever an ATWS is
decl ared, is the SRO says, ATWS, he goes pulls his
big charts, where he has all the flow assessnents.
It says, entering RCl1L. Lower the water level to
| evel 120 inches. And he goes there and starts
working on it.

In the meantine, he sends the other guy
to ARI, say, start inserting alternate rod

injection. And the other guy is working with
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alternate rod injection.

And he may have to call INC to bypass
some things |ike MSID closure valve and things |ike
t hat .

But it's fairly — I nean it really — |
woul d recommend it to anybody that — if you ever get

invited to one of these simulators, to wal k through

and see, it's not as bad as you will make it | ook
like on PRA analysis. It really is fairly rel axed,
very professional — very professional — and well

trai ned peopl e.

MEMBER WALLIS: So this ATWS stuff has
nothing to do with this SRP that we are going to
| ook at?

MR. MARCH LEUBA: This is sonething |
want to tell you, because ATWS stability was
consulted. And one question we have for you is, we
decided to put the stability with 15.8 ATWS i nstead
of 15.9 stability.

So you will not see anything on 15.9,
SRP 15.9 stability of ATWS stability. Because
stability is always a long termsolution. ATW5
stability is solved with the energency procedure
gui del i nes, which bel ongs under ATWS. It's nore

| ogical to review under there. And that will be one
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of the questions we pose for you this afternoon.

MR. CARUSC Staff does not plan to send
us the ATWS SRP section for review. |f you think we
should do that, then | need to know that soon so
that we can decide to review it.

Has t hat been issued yet, do you know?
ATWS 3. 8?

MR DESAI: | think staff decided that
ATWE, the ATWS acceptance criteria is like a current
practice, and that's why it's not planned to send it
to ICRS. But if you are interested, and go with all
t he changes, we would like to do that. It is
conpleted. It is available.

CHAI R BANERJEE: Wy don't we take up
this issue after we have the 15.9 discussion. And
then if we have tine for discussion.

Ri ght now, | think we have cone to a
| ogi cal sort of point to stop, then we will go and
have |lunch and then continue this after lunch. 1Is
t hat good?

Al right, so we will go out of session,
and then cone back at 20 to 2:00.

(Whereupon at 12:41 p.m the proceedi ng

in the above-entitled matter went off the record.)
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