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The neeting was convened i n Room T- 2B3 of
Two White Flint North, 11545 Rockville PiKke,
Rockville, Mryland, at 8:30 a.m, Dr. WIliamJ.
Shack, Chairmn, presiding.
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P-ROCEEDI-NGS
8:30 a. m

CHAl RMVAN SHACK: On the record. The
neeting will nowcone to order. This is the first day
of the 540th neeting of the Advisory Conmittee on
React or Safeguards. During today's neeting, the
Commttee will consider the following: technical
basi s associated with proposed NRC staff action for
dealing with dissimlar netal weld issue; proposed
revisions to Standard Review Plan Sections 15.0,
Accident Analysis Introduction and 15.9 BWR Core
Stability; final results of the chem cal effects head
| oss tests related to the resolution of the PWR sunp
performance issues; technology neutral 1|icensing
framework and rel ated matters; and preparation of ACRS
reports.

This neeting is being conducted in
accordance wi th the provisions of the Federal Advisory
Commttee Act. M. Sam Draiswany is the Designated
Federal Oficial for the initial portion of the
neeting. W have received no witten conments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today's sessions. A
transcript of portions of the neeting is being kept

and it is requested that speakers use one of the
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m crophones, identify thenselves and speak wth
sufficient clarity and volune so they can be readily
hear d.

| will begin with sonme itenms of current
interest. During lunchtinme today, the nmenbers are
schedul ed to interview two candi dates for nenbership
on the ACRS. You should have a schedul e and sone
background i nformati on on the candi dates.

Eri ¢ Thornsbury who has been with the NRC
for 10 years of which two years have been with the
ACRS staff is leaving the NRC to join Aaron
Engi neeri ng and Research i n West Chest er, Pennsyl vani a
on March 16, 2007. For the past two years, he has
provi ded outstanding technical support to the
Committee in reviewing nunmerous matters including
risk-inform ng 10 CFR50. 46, digital alliance research
pl an, SPAR nodels devel opnent pr ogr am human
reliability anal ysis, safeguard and security matters,
ESBWR, PRA, several regulatory guides and SRP
sections. H s technical conpetence, dedication, hard
wor k and prof essionali smare very nuch appreci at ed and
| certainly enjoyed working with Eric and |I've enj oyed
wor ki ng wi t h hi mbefore he joined the ACRS and we want
to thank himfor his exceptional contributions to the

Comm ttee and good luck in his new job.
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(Appl ause.)

CHAI RMAN SHACK: Jermla Perry joined the
Oper ations Support branch staff on February 12th. She
will be working on budget formulation, financial
anal ysi s, records managenent and I T-related itens. So
nmenbers nay be able to get back on their conputers
soon. Jermla has a Bachelors degree in English from
the University of Maryland Col |l ege Park. She joined
the NRC in the Ofice of the Chief Financial Oficer
i n August 2003 and was a program anal yst with primary
responsibilities for several of fices including
ACRS/ ACNW

Prior tocomngtothe NRC, Jerm | a worked
for over four years at the National Acadeny of
Sci ences as the senior procurenment assistant and as a
contract assistant. Jerm | a has al so worked FEMA,
Department of Commerce, Patent and Trademark O fice

and the Department of Treasury. Welconme aboard to

Jerm | a.

(Appl ause.)

CHAI RMAN SHACK: A portion of today's
neeting will be closed to discuss saf eguards and

security matters. This matter is being conducted in
accordance with the provisions of the Federal Advisory

Commttee Act. That's tonorrow. Sorry.
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Qur first item today is the NRC staff
action or the technical basis associated with NRC
staff actions for addressing the dissimlar netal weld
issue arising fromthe WIf Creek pressurizer flaw
i nspection results. W heard a little bit about this
before in October 2006.

There was an inspection at the Wl f Creek
plant. The UT inspection produced sonme UT indications
that the licensee and industry experts had deci ded
were circunferential stress corrosion cracking fl aws,
al t hough no sanples were taken to actually confirm
that. But again, the staff and the industry are
novi ng ahead on the assunption that those flaws were
fairly sizable circunferential flaws.

Again, it's not unexpected that we have
cracking in this Alloy 182 weld netal. The industry
has al ready had a program under way to do inspection
and mtigation on these welds. It involves putting on
an overlay of much nore resistant netal that wll
provide full structural reinforcenent, sothat evenif
there was a full 360 degree crack through the original
weld nmetal the pressurizer nozzle would retain its
original structural strength.

There is sonme discussion with the cracks

t hat have been found at WIf Creek and the fact that
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we've only inspected sonething like 11 to 15 percent
of the pressurizer nozzle welds so that the
characterization of the state of the rest of the
nozzl es is sonmewhat uncertain whether there needs to
be an acceleration in this schedul e and the staff and
the i ndustry are worki ng together toreally assess the
techni cal basis for deciding whether an accel erated
schedule is necessary or not and the staff will be
opening their presentation today and Ted Sul livan will
be | eading us in discussion for the staff.

| should nention that we did have a
Subconmi tt ee neeti ng Tuesday i n whi ch we had nmuch nore
di scussi on of the technical details than we'll be able
to go through today.

MR. SULLI VAN: Thank you very nuch, Dr.
Shack. M nanme is Ted Sullivan and |'mjoined by Al
Csontos. W're dividing up the presentation materi al
this nmorning for the NRC staff.

On February 2nd, we had about an hour and
a quarter, an hour and a half, sonmething like that to
brief the full Committee. W shared that tine with
the industry and what we talked about just to
el aborate a little bit nore on the introduction was
the inspection findings where five flaws were

identified in three pressurizer nozzle welds. NRC
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performed fracture nechanics anal yses and they were
not boundi ng anal yses or best estimte as we said at
the tinme, but they were scoping analyses to try to
under st and what coul d happen and we concl uded that a
distinct possibility would be that there would be
little or not tine between | eakage and rupture
particularly for the relief nozzle cases that we
anal yzed.

Qur conclusion as we tried to capture them
on February 2nd was that we did not consider the Wl f
Creek indications to be anonmal ous. They couldn't be
treated that way despite the fact that there are
[imtations in our understandi ng of that information.

VI CE- CHAl RVAN WALLI S: Can you say what
you rmean by "anomal ous"? Do you nean that it's likely
there will be simlar events sonewhere elseif they're
not anonmal ous? O what do you nean?

MR. SULLIVAN. W think it is possible
that it could occur sonewhere else. | think what we
were trying to reflect was that we hadn't seen
indications like this at other plants in terns of
size, multiplecircunferential indications. They were
all of simlar depth which is a little bit puzzling
and so there was a fair amount of discussion about

whet her these indications were sone sort of artifact
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that we didn't understand or whether we should treat
t hemas PWSCC and we concl uded we needed to treat them
as PWSCC.

VI CE- CHAI RVAN WALLI S:  Thank you.

MR, SULLI VAN: W al so concl uded t hat
based on the information avail able, inspections and
mtigations need to be accel erated for sonme plants and
later in the presentation I'll be a little bit nore
cl ear about what those particular plants are as
di stingui shed fromthe rest of the group of plants.

Then we also concluded that in the
i nterest of safety, enhanced | eakage noni toring shoul d
be put in place to shut down the plant and visually
i nspect wel ds.

VI CE- CHAI RVAN WALLI' S:  Wen you visually
i nspect, you sinply ook for water. |Is that what you
| ook for?

MR, SULLI VAN. What they would have to do
is renove the insulation from these nozzles if the
action levels are tripped that would put theminto a
shut down and they would -- I'msort of getting at this
at a high |evel

VI CE- CHAl RVAN WALLIS: What can they
really see.

MR. SULLI VAN: They woul d have to be able
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to really see. They'd be |ooking for boric acid.

VI CE- CHAl RVANVWALLI'S:  They're | ooking for
a | eak.

MR, SULLIVAN. Right. Gkay. And we
believe these actions only need to be put in place
until the nozzles are inspected one tine or mtigated
and for the nost part --

VI CE- CHAI RVAN WALLI'S:  If there's a short
ti me between | eak and break as you said on your first
slide, who's going to go and | ook for it?

MR. SULLIVAN. That's why | tried to couch
it interns of inthe interest of safety. It's not an
absolute guarantee or else | think we wouldn't be
unconfortable with the schedule they're on. W didn't
find the sane lack of tinme between | eak and rupture
for the surge Iine and for the safety Iine which had
smal l er nozzles we saw that nost of the cases we
anal yzed did show tine between | eakage and rupture.
Soit's kind of a balance. It wasn't all one-sided in
terms of saying this is a useless exercise. W
t hought it would be a fruitful thing to do.

On page 4 what | wanted to just indicated
was t hat we di scussed the fracti on nechani sns anal yses
and results on February 2nd and again in sone detail,

two days ago. But at the February 2nd neeting with
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the full Comrittee, we didn't get into | eakage. There
were sonme questions that were raised and we didn't
think we were in the best position at the tinme to
answer them So we have about three slides on | eakage
today just to introduce the subject and that's what
Al's going to tal k about. Then after Al is done, 1"l
get back into picking up nore of the regulatory
pi cture of what we've been doing in regulatory space
and where we see that we're going. So with that, 1"l
turn it over to A

MR. CSONTOCS: M nane is Al Csontos and |
wi |l be discussing the results of the weld eval uation
study that we evaluated back in late October or
actually m d Novenber of "06. On the VIC over here,
we have Dave Rudl and who was a principal investigator
and the principal author to the report that | believe
you all received on our analysis. He is at Engi neer
Mechani cs Corporation of Colunbus and he is the RES
contractor responsible for this eval uation.

So I'Il just go through quickly the
anal ysis. Let nme say that we broke this down. W had
six cases individually that we evaluated, three
different weld residual stress cases, a weld residual
stress that we picked from one of our other older

prograns and then a wel d residual stress plus arepair
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resi dual stress and a no residual stress case and then
we also |ooked at normal operating conditions and
faulted operating conditions which included nornal
operating plus the safe shutdown earthquake | oads.

We broke this down into the three nozzle
types, surge, relief and safety nozzles. For the
first case, the surge nozzle, we had three cracks or
three flaws in them W evaluated the worst case, the
worst of the three flaws. W didn't eval uate any
connection or any crack |inkage between the three.
The relief and safety, there was just one flaw. So we
| ooked at that individually.

For the case of the surge line, |eakage
was predicted to occur between 1.0 to 2.2 years after
the discovery in Cctober 06 and in all cases for
that, all residual stress cases and all operating
conditions, we had six nonths between | eakage or at
| east six nmonths between | eakage and rupture.

For the relief nozzle, the |eakage was
predicted to occur 1.9 to 2.6 years after the
di scovery in Cctober 06 and in that case, 20 out of
24 cases showed no tine, no margin, between |eakage
and rupture. The four cases or all the cases had no
resi dual stresses which is sort of -- That is the non-

conservative, boundi ng assunpti on.
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In that case, many of those flaws, in
fact, all of them the surface cracks were unstable
before they ever went through-wall and so that is
somet hing that we eval uated two cases. W eval uated
a critical through-wall flaw and we al so eval uated a
critical surface flaw and in those cases we have a
surface flaw goi ng unstabl e before they even went
t hrough-wall. So that tinme we would have no tine
bet ween | eakage and rupture.

MEMBER BANERJEE: |s this also for the
case with no residual stress?

M5. CSONTOS: Yes. No, | just said that.
That's no, no-residual stress before cases, no.

MR, SULLI VAN. But when you | ook at 20 out
of 24 the remaining four are the no-residual stress
cases.

M5. CSONTOS: That's correct. There are
four in the no-residual stress case for what we call
a constant CR ratio that shows no time between
| eakage and rupture. But the nore realistic K-driven
anal ysis for the only four that showed alittle bit of
ti me bet ween | eakage and rupture was the K-driven, no-
residual stress case and in the slides from the
Subcommittee we had those all listed out, each 24

cases.
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MEMBER BANERJEE: And all the other cases

had a --

M5. CSONTOS: Had no tine. Right. For
the safety nozzle, |eakage was predicted to occur 2.6
to 8.0 years. That al so depends on what conditions
you're looking at. Qut of those cases 8 out of 24
showed no tine between | eaki ng and rupture.

MEMBER BONACA: For the surge line, how
far apart were the flaws from each ot her?

M5. CSONTCS: W really don't have nuch
information, | don't think, on that.

MR. SULLIVAN: | can get that infornation.

M5. CSONTOS:  Yes.

MR. SULLIVAN: |'mnot sure we brought it
t oday.

M5. CSONTOS: In the industry's Wite
Paper they have --

MEMBER BONACA: Would that be a
consideration, | nmean, if you have multiple?

M5. CSONTCS: It is sonething that we are
considering in the next finite el enent nodeling that
the industry is proposing to do that one of the issues
that we have is crack |eakage and the effects of
mul ti pl e cracks because as anyone knows it | ooks at PW

SCC or just stress corrosion cracking. A lot of tines
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it's nmultiple initiation, nultiple cracks, that do
link up and they |l ook |ike they' re one |arge crack,

but inreality, they may be multiple small cracks that
link up.

MEMBER BONACA: | f you could find the
information, | would appreciate it.

MR. SULLIVAN. Right. One thing we're not
going to be able to showyou i s whether they're in the
same plane. W don't know that.

M5. CSONTCS: Yes, the co-planarity of the
flaws, the UT was not able to distinguish that. So we
don't knowif the cracks are like this or if they are
in the sane plane where they could Iink up.

So here is the leak rate. | don't know
who asked this question at the | ast ACRS neeting, but
there was a question on |eak rates and what kind of
| eaks woul d be coming out of sone of these flaws or
t hese through-wall cracks and that's the purpose of
this study. W did this as a corollary at the end of
the study and we used the validated NRC Code call ed
SQUI RT and you can read what the title is there for
t hese | eak rate cal cul ations.

The assunptions we used here are that we
used an i dealized equi val ent through-wall crack size.

The "idealized" means that the flaw goes all the way
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through-wall and it's circunferential all the way for
that size. But then the "equivalent" is that -- This
shows the idealized through-wall crack, a surface
crack that goes through-wall at this point. You can
choose -- What we did is we chose two types. One was
the idealized where all these red lines were where
this entire | ength here was consi dered t he crack si ze.
W thought that was a |little over conservative or too
conservative and so we went to what we called the
"equi val ent” through-wall crack size which is saying
t hat the area under this crack size, we take that area
and nmake the through-wall crack size which is this
size here (Indicating). So it reduces the size, but
it's nmore realistic in ternms of these kinds of
cal cul ati ons.

CHAI RMAN SHACK: I f you need a new
i ntegration routine though.

M5. CSONTOCS: Yes. Let ne just say this
is not drawn to scal e.

MEMBER ABDEL- KHALI K:  Wbul dn't this burr
sort of break up as soon as the liganents --

M5. CSONTCS: The |iganents.

MEMBER ABDEL- KHALI K:  That's right.

MS. CSONTOS: Yes, it would and so we did

the calculation for both. Wat we're going to show
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you here is the equivalent through-wall crack size
which will show --
VR. RUDLAND: The purpose of the
equi val ent size was to try to at the time (Voice
br eaki ng up.)
M5. CSONTCS: Dave, you're breaking up.
MR. RUDLAND: Yes, | hear a lot of echo.
MEMBER ABDEL- KHALI K:  Coul d you repeat
what you just said.
M5. CSONTOS: Can you repeat what you

sai d?

MR. RUDLAND: We chose the equival ent size

because we were trying to estimate the time fromfirst
| eakage, frominitial | eakage, until the non-idealized
t hrough-wall crack had an idealized size since we
recogni zed that there would be sone tine between the
first leakage and the time where it reached an
i deal i zed si ze.

M5. CSONTCS: There's a tinme period
bet ween where it goes through-wall where there's a
little pinhole | eak to when it goes conpl ete through-
wal | and what we said is that by estimating this
initial first idealized through-wall crack that was
really over estimating and we wanted to see -- W were

bei ng non-conservati ve because we were esti mati ng nore
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| eakage and we were concerned about detectability. So
we wanted to see how smal | and be nore conservative on
t hat end.

That's where we have to say -- Let nme go
back one second. This nodel, the SQU RT nodel, when
we | ooked at this, this was built for the LOCA program
in the past and so we were -- Conservative in that
case was over predicting | eakage. In this case, we're
trying to nake sure that we are nore realistic because
we're trying to determne detectability limts and
determine whether or not we can get to those
detectability limts and what those detectability
limts should be. So in that case, that's where we're
going with this, the tinme between the pinhol e through
t hrough-wal | and we're trying to be nore conservati ve.
So we chose a smaller size.

MR. RUDLAND: And the K solutions and the
open di spl acenent sol utions don't exist for these non-

i deal i zed through-wall cracks at this point. So we
had to nake an approxi nati on.

VI CE- CHAl RVAN WALLI'S:  What does it | ook
like in the other dinension? 1Is it just a slot with
a uniformthickness?

M5. CSONTOS: It looks like a -- Yes, it's

al npst - -
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VI CE- CHAl RMAN WALLI S; It's a slot and

then it distorts under pressure to make a hol e.

M5. CSONTCOS: Yes, and that's what we
called the crack opening displacenent. |f you have
that and it opens up, obviously the greater COD will
be call ed crack opening di splacenment which the nore
| eakage you can get out.

MEMBER CORRADI NI :  You create a fisheye.

M5. CSONTCS: No, these are tiny. These
are mcrons in depth.

CHAI RVAN SHACK: They open.

M5. CSONTOS: Yes, they open when they get
| ar ger.

CHAI RVAN SHACK: But not the fish nouth
that you' re thinking about.

M5. CSONTCS: Right.

CHAI RVAN SHACK: By the tinme we're at the
fish nouth, we're in trouble.

M5. CSONTOS: We're in trouble especially
for circunferential cracks.

CHAI RMAN SHACK: This through-wall crack
size works quite well in steamgenerator tubes. So |
don't know that we have a whole lot nobre data on
pi pes, but when we do the |eakage calculation for

st eam generat or tubes we use a sinilar type nodel and
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it actually predicts the | eakage at the pop-through
when you fail that initial through-wall |iganent and
you get the first pop-through and | eakage, it works
pretty well.

M5. CSONTCS: |'Il just go through quickly
the assunptions here. | wanted to go through the
equi val ent through-wal |l crack size. The crack opening
di spl acenent, what | just tal ked about, is dependent
upon what we call the PWCC crack norphol ogy
paranmeters. The crack for PWSCC is very tortuous and
so to account for that we have a paraneter there that
[imts the anobunt of water that cones through because
of the water having to go through all these channels.

We used the GE EPRI estinmation steamto
evaluate or to calculate the COD and also there is
anot her factor here where weld residual stresses can
actually shift the crack face and the crack fronts and
if that's the case, the crack openi ng di spl acenent can
be reduced even nore.

For the surge line we used a sub-cool ed
liquid. For the spray and the relief |lines, we used
100 percent steamand we didn't predict or we didn't
eval uate the restraint of pressure induced bending.
When you have a rigid pipe, that can also effectively

cl ose or keep the crack opening di spl acenent tighter.
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We didn't account for that and those are sonme non-
conservatisns in our analysis.

So what we did here is we calculated the
| eak rate by crack size and COD and that's on slide 8.
The results of our analysis show that for the surge
I i ne dependi ng upon t he wel d resi dual stress case that
you're looking at, 0.2 being the no residual stress
case nmeaning the smallest crack and the 3.1 being the
| arger crack for the weld residual stress plus the
repair weld residual stress, that gives you a 3.1
gal lon per mnute |eak rate.

VI CE- CHAl RVAN WALLIS: 3.1 gallons per
mnute at 2,000 psi is a pretty powerful jet.

M5. CSONTOS: And it's steam No, that's
water. Sorry.

VI CE- CHAI RVAN WALLI S:  Sub-cool ed water,
it's pretty powerful.

MEMBER BANERJEE: But it's turning to
steam won't it?

VI CE- CHAl RVAN WALLIS: Yes. But it wll
draw hol es through the insulation presumably. Wat
kind of insulation do you have?

M5. CSONTOS: | think it's different for
each. | don't know the Kkinetics.

MEMBER POWNERS: [It's probably the
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insulation restraining the | eak rate pretty mnuch.

VI CE- CHAl RVAN WALLI'S:  You're not going to
get a tie like that. You're going to get sonething
t hat punches out and you're going to get sone kind of

M5. CSONTCS: Yes, that's equivalent to,
| think, about an eight crack size that you'll get a
3.1 gpm | eak.

MEMBER ABDEL- KHALI K:  Even on the | ow end,
the 0.2 gpmis above the tech spec action point for
various plants. Isn't that at 0.1 gallons per m nute?

MR. SULLIVAN: No, the spec tech actually
says 0.1 gpm

MEMBER ABDEL- KHALIK: 1.0 gpm

MR, SULLIVAN. But licensee in genera
have admi nistrative procedures in effect that would
cause themto react at |evel probably less than 0.2
gpm not necessarily shut down, but react and start to
try to find the | eakage.

MEMBER ABDEL- KHALI K:  But if the m nimum
| eakage is calculated to be 0.2 gpmthat means those
actions are really irrel evant because --

MR. SULLIVAN. | think there's a couple of
things. One is that as Al was nmentioning there were

some non-conservatisns in his analysis, the analysis
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that we need to go back and get a better handl e on.
So we don't really know exactly what the value is
going to be. W need to get a better handle on that.

But what we did in regulatory space and
|"mgetting alittle bit ahead of nyself, but what we
did was we reached an agreenent with the |icensees
t hat have not yet inspected or mtigated that if the
day-to-day | eak rate changes like 0.1 gpmor 0.25 gpm
above a baseline value, so we're getting either slowy
evol ving changes or nore rapidly evolving changes,
that they'll start to basically enter sone action
| evel s that would require themto shut down if that
| evel of |eakage is sustained for three days. But
t hose are the kinds of nunbers.

MEMBER BANERJEE: What is the accuracy of
-- This is done by mass balance | take it.

MR, SULLIVAN. Right.

MEMBER BANERJEE: How accurately can you
get that?

MR.  SULLI VAN. Maybe sonebody from
i ndustry could correct ne if | msstate but | think
it's generally believed that it's accurate within
about 0.05 gpm per day.

MEMBER CORRADINI: That's an integrated

nunber over so nuch tine w ndow.

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

26
MR SULLIVAN: R ght.

MEMBER BANERJEE: What is the tine w ndow?

MEMBER CORRADINI: What is the typica
ti me wi ndow?

MR. SULLIVAN: They do these cal cul ations
at | east once a day, not per tech specs but per the
agreenent that we reached with |icensees.

MEMBER BANERJEE: You're getting a
di fference between | arge nunbers. R ght?

MR. HARRI NGTON: Craig Harrington with
EPRI. The best people to answer that question aren't
here, but the 0.05 nunber is at least -- That may be
alittle bit lowfor accuracy, but it's just the kind
of range, 0.05, 0.1, soneplace in there is | think
what is generally considered a nunber that can be
fairly precisely identified as a change through the
mass bal ance systens and things |ike that.

MEMBER CORRADINI:  Just so |I'mclear, |
guess | was thinking the sane thing that Sanjoy was
asking. So it's 0.1 plus or mnus ten percent, plus
or minus 20 percent, plus or mnus 50 percent. \Wen
you say 0.1 I'mtrying to -- O is it 0.1 plus or
m nus zero to 0.2. Do you see ny question?

MEMBER MAYNARD: | don't renenber the

exact accurately. It is fairly -- It's not just a
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mass bal ance on how nuch goes in versus how rmuch cones
out of the big mass of the RCS. It incorporates sunps
and ot her neasurenents. It's not just a nmass bal ance.

MEMBER CORRADINI: So it's detectability
of other things.

MEMBER MAYNARD: Yes and of course, you
have ot her things that can help identify | ocati ons and
stuff. But if you have a leak you' re also going to be
rai sing radiation levels. You' re going to be changing
pressures and there are other things that factor into
that, not just a nass bal ance of the whole RCS

MR BAMFORD: |'m Warren Banford from
Westinghouse. Let ne try to help alittle bit. The
utilities are looking at |eakage from severa
different points of view One is froman actua
| eakage at a given tine which is what you guys are
tal king about. The other thing they're doing is
they' re doing a trending over a period of tinme and so
they're going to take like a five day or a seven day
novi ng aver age and when the | eakage, the unidentified
| eakage, departs fromthat noving average they use
that too and that's far nore useful than | ooking at
the | eakage at any given tine. So |I'mnot sure you
can attach a specific accuracy, plus or mnus, but |

think they're doing areally nice job of trending, far
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better than they have in the past.

MEMBER CORRADI NI :  Okay. Thank you.

VI CE- CHAI RVAN WALLI'S:  This gets back to
my question then of how long does it take to detect
thisif it's going to take you five days and you have
three gallons per mnute. You have 20,000 gall ons of
wat er sonmewhere in the contai nnent.

MR SULLIVAN: If it were ever at the
| evel of 1.0 gpm they'd already shut the plant down.

VI CE- CHAl RVAN WALLI S:  But how | ong does
it take themto knowthat? How |long does it take them
to detect 1.0 gpn? |f they're doing an average over
time or sonething, it nmust take sonme tine.

MR. SULLIVAN. It couldn't take |onger
than a day under the current regine.

MEMBER MAYNARD: One gpm you're going to
know very qui ckly.

MR, SULLI VAN:  Yes.

MEMBER BANERJEE: Yes, it's nore the 0.1
gpm You had nunbers of 0.1 and 0.25 as action
| evels. | was wondering how accurately you could
determ ne that.

MEMBER MAYNARD: | don't remenber exactly.
| think with 0.1 you're going to see within -- You'l

starting seeing it wthin 6 to 12 hours again
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depending on the | ocation because there may be ot her
i ndi cati ons besi des just your | eak bal ance there. But
at 6 to 12 hours, you're going to start seeing it and
be able to confirmit usually in 12, something |ike
t hat .

MEMBER BANERJEE: How | arge was Davi s-
Besse?

(OFf the record conments.)

MR SULLIVAN. [I'msorry. | wasn't
i nvol ved in Davi s- Besse.

CHAI RMAN SHACK: | think the on-going | eak
rates as | remenber were on the order of 0.2 gpm

MEMBER CORRADI NI :  That's what | thought.
That's the nunber that | renenber.

MEMBER BANERJEE: So they shoul d have been
detected. Right?

CHAI RMAN SHACK:  You can detect it. You
have to then deci de what you're going to do about it.

MR SULLIVAN: | think that the fleet of
reactors has gotten nuch nore sensitive to | eakage
si nce Davis-Besse. The clinmate has changed quite a
bit.

Al right. | would Iike to nove onto sone
of the maybe nore forward-|ooking things since the

anal yses were done. PWRs can be put in various types
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of categories and with respect to pressurizer nozzle
welds we would break it down into these four
categories. There are 69 PWRs in the United States.
Ni neteen of them don't have Alloy 82/182 welds at
their pressurizer nozzles. They either weren't there
originally which is the case for nost of these 19.
Four of them happen to be replacenent pressurizers
that didn't use this alloy.

There are also plants that have already
i nspected or mtigated. The MRP-139 program cane out
inlate 2005 and between them and now t here' s anot her
group of plants, | don't know exactly what the nunber
is, that have al ready done i nspections or mtigations
of the welds that we're talking about in today's
presentati on.

Then there's anot her group of plants that
plan to inspect or mtigate in 2007, both the spring
out ages, there's at | east one plant if not nore in an
out age just as we speak, and then there's the fal
outages. And then there's also nine plants whose
out ages, next outages in fact, are in 2008 and that's
when they had planned to do inspections or
mtigations.

As you mght recall inthe second or third

slide, | indicated that one of our concl usions was
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that we wanted plants to get this job done sooner
rather than waiting until 2008. It's the plants with
2008 out ages t hat we were concer ned havi ng t he probl em
or having the situation possibly go that |ong. So we
reached agreenments with licensees to both inplenent
and enhance | eakage nonitoring as well as conpl ete the
i nspections or mitigations this year which for those
nine plants would require md-cycle shutdowns. But
that's pendi ng sone advanced anal yses that are just
getting underway by industry and which are discussed
in correspondence that | know was given to the
Subcommittee. |I'mnot sure if the full Committee
nmenbers have copies of that. Did the full Conmmittee
get copies of all that correspondence related to --
PARTI Cl PANT: Everybody got everyt hing.
MR SULLIVAN. Geat. Now what we're
trying to do in those advanced analyses or what
industry is trying to do and the agreenent that we've
reached with industry is kind of captured on page 11
and what we're saying there is if industry's advanced
anal yses provi de reasonabl e assurance to t he NRC st af f
that PWSCC will remain stable and will not lead to
rupture without significant time fromthe onset of
det ect abl e | eakage, plants with 2008 out ages wi ||l not

have to shut down in 2007.
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VI CE- CHAI RVAN WALLI'S:  Coul d you clarify

what you're going to inspect? Are you going to
i nspect the locations simlar to Wl f Creek or a much
br oader band of | ocati ons where there m ght be cracks?

MR. SULLIVAN: In this particular case,
we're just focusing on the pressurizer nozzle wel ds.
| think | could answer the question a little nore
fully but I think the industry presentation may
capture that. I'll just give alittle bit a preview
The MRP-139 docunent which industry is followi ng as a
mandat ory industry program under their prograns, not
the regulatory program has a different schedule for
different locations. The schedule in their program
for the pressurizer nozzle locations was to get al
this work done in 2007.

The next group of plants or the next group
of locations, |I think, is hot leg locations that are
| ess than 14 inches and they have to be done in 2008.
G eater than 14 inches has to be done or 14, |'m not
sure exactly where the cutoff is at 14 inches, but
greater than 14 i nches has to be done by 2009 and t hen
cold legs have to be done by 2010. So we're really
focusi ng here on the pressurizer |ocations.

| ndustry has a process that they refer to

as the deviation process that if they justify it
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within their definitions of the deviation process,
they're all owed t o extend t hose acti ons and t hat's why
there are sone plants in 2009 tine frame.

VI CE- CHAI RVAN WALLI'S:  But we don't have
a predictive tool for sayi ng where and when there will
be cracks.

MR, SULLI VAN:  No.

VI CE- CHAI RVAN WALLIS: W don't really
know the |ikelihood of them being sonewhere el se.

MR, SULLIVAN: What they're trying to do
i s bal ance between the tenperature which affects the
susceptibility to cracking and trying to get all this
work done in a manageable tinme franme given the
resources that are available to get all this kind of
overlay work done. | think that's nore a question for
i ndustry, but that's howthey set up their programand
we thought it seened to be a reasonabl e approach.

VI CE- CHAI RVAN WALLI S:  The hot |eg, okay.
But tenperature makes a big difference, doesn't it?

MR, SULLI VAN:  Yes.

MEMBER MAYNARD: Yes, | woul d suspect that
with the industry's presentation, especially EPRI, |
see they have a presentation here. |'mnot sure
there's a predictive tool, but | know there was a

process to go through to prioritize and identify the
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potential locations and prioritize those. So | know
there was a process used.

CHAI RMAN SHACK: Yes. Just in a rough
sense, you |l ook at the hottest | ocations where you're
nost likely to get the cracking. You look at the
smal | est di aneters where you're nost likely to violate
| eak before break and you can alnbst start your
priority process.

MEMBER BANERJEE: But presumably sone
estimates of residual stress have to be nade as wel | .
| mean this obviously nmust cone into the equation
sonewher e.

CHAI RVAN SHACK:  But al nost all wel ds have
bad stress states fromthis point of view

MEMBER BANERJEE: Right. So you take --
You put sone upper bound on that.

CHAI RVAN SHACK:  Yes.

MEMBER BANERJEE: And the chem stry
doesn't play any role inthis or the history? | would
think that all of these would have a role, residua
stress, tenperature, chem stry, history. | nmean it's
not a straightforward thing to do.

CHAI RVAN SHACK: The chemi stries are
fairly well -- W're on the primary side. So the

chem stries, they're just aggressive for these
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materi al s.

MEMBER BANERJEE: Sone history affect
t hat .

VI CE- CHAl RVAN WALLI S: Does tenperature
cycling make a difference?

CHAI RVAN SHACK: Tine. Yes.

MEMBER MAYNARD: A nunber of transients,
a nunber of different operational factors.

MEMBER CORRADI NI :  Repairs of the welds.

CHAI RMAN SHACK: Yes. Probably the
bi ggest thing is the repairs and just how bad the
stress state is at the weld. MP-106 has sone
cal cul ations for these particul ar wel ds t hat showt hat
if you don't do any repairs in the welds, the stress
state isn't all that aggressive. However, a weld
without a repair is probably a beast you will never
find.

MR,  SULLI VAN:  Anot her factor is that
despite the limtations wth predicting the
i nspections that are ongoing aren't going to be | ock
step like |I just talked through. |If a plant has an
opportunity because it's pulled the core barrel to
i nspect the cold | egs and the hot |egs, they' re not
waiting until 2010 to do that work.

Wl f Creek, for exanple, has -- W found
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these laws as mitigated the pressurizer location with
wel d overl ays and i nspected the hot |eg | ocati ons and
the cold |l eg | ocations at | east at the reactor vessel
nozzl es and they didn't find any i ndications. So sone
i nspections are goi ng to ongoi ng between now and when
they have to for all these | ocations between now and
when they have to conplete this program So there is
some data conming in

MEMBER BANERJEE: And these inspections
are fairly accurate?

MR. SULLIVAN: They're --

M5. CSONTCS: That's a | oaded questi on.

MR.  SULLIVAN. They're much better
i nspections than were done prior to the begi nning part
of this decade. They're based on perfornmance
denonstrati on techni ques as opposed to what we used to
call anplitude-based. W believe that they're as good
as can be nade.

MEMBER BANERJEE: And that's the
di f ference between these?

MR, SULLIVAN: The difference is that
t hese under this inspection regine there are criteria
in terms of detection and sizing that have to be
satisfied with the inspectors to be qualified and the

procedures are put through pretty -- The procedures
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t hensel ves are put through rigorously denonstrations
to make sure the procedures can satisfy that criteria
and then the inspectors also have to be qualified to
pass certaincriteriainternms of detection as well as
si zi ng.

MEMBER BANERJEE: It's like training a
radi ol ogi st or sonet hi ng.

MEMBER CORRADI NI :  Not paid as nuch

MEMBER BANERJEE: | under st and.

MEMBER BONACA: For VC Sumer, they found
that if they augnmented UT with any current they were
nore successful because they could identify the
(Cough.) and then go with UT. Are they doing
sonmething simlar here?

MR SULLIVAN: No, | don't think in
general they are, but in the VC Sunmer tine frame
which was 2000, they weren't wusing PDI-qualified
exam nations just in prior inspections. So they
didn't see the flaws that apparently were there.

To bring this back to regulatory space,
it's probably a lot | ess interesting, we obtained the
grievance fromlicensees to the kinds of actions that
| outlined in sonme of the previous view graphs. W
are in the process of confirm ng those agreenents with

a kind of standard NRC practice of issuing
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confirmatory action letters.

And | al luded a coupl e of view graphs ago
to this nore advanced anal yses that i ndustry i s doi ng,
their finite elenment fraction nmechanics analyses.
They were described in a letter to us dated February
14th. W provided a response to themjust Monday and
we had, | think, a reasonably productive nmeeting with
i ndustry yesterday to talk about their project plan
and to go over a nunber of critical points that
basically define the framework, not the details, but
the framework for these analyses and we're going to
continue to interact with industry on this programto
follow it through to its conclusion this sunmer.

W're doing a fair anount of additiona
anal yses ourselves as Al alluded to. W' re nodifying
our code, for exanple, so that it basically parallels
the kind of software nodifications that industry is
doing. That will enable us to do a certain anount of
checking of industry results and it will also allow
our code to be used for benchmarki ng pur poses agai nst
i ndustry's code.

VI CE- CHAl RVAN WALLI'S:  How big are these
pi pes?

MR. SULLIVAN: | believe the safety and

relief nozzles are, at |east at Wl f Creek, they were
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8 inch CD.

VI CE- CHAl RVAN WALLI'S:  And the surge line
is bigger than that, isn't it?

MR, SULLI VAN:  Yes.

VI CE- CHAl RVAN WALLIS: What is it?

MR. SULLIVAN. The surge line is, | think,
it's 14 inches.

VI CE- CHAI RVAN WALLI S: Fourt een.

MR. SULLI VAN Warren, can you clarify?

MR. BAMFORD: Not only 14 but there are
some as small as 12 and sonme as high as 16, | think.

MR. SULLIVAN: And the spray |lines can be
as small as three as |arge as four generally.

MR. BAMFORD: Ri ght.

VI CE- CHAl RVANVWALLI'S:  And the probability
of the 14 inch pipe breaking predicted by the experts
is how nuch, 10* or 10°° or sonething a year?

MR. SULLIVAN. | think it's something |ike
10%. Ckay. | have a couple of conclusion slides
that are in your package. But since this was a fairly
short presentation, | would just be reiterati ng what
| tal ked about a couple m nutes ago.

MEMBER MAYNARD: Aren't we going to learn
fromthe i nspections that are going on in the spring?

In addition to the industry analysis, aren't we get
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sone additional information for what's found in the
springtime here?

MR, SULLIVAN. We'll get alittle bit of
information. W tal ked about this on Tuesday which
think is why Dr. Shack is smling and what we --

CHAI RMAN SHACK: My first question.

MR, SULLI VAN What we di scussed was t hat

MEMBER MAYNARD: And a great question.

CHAI RMAN SHACK: Great question. You
won't |ike the answer though.

MR. SULLIVAN: There are two reasons why
licensees are mtigating these welds wth weld
overlays. One of themis because it provides a ful
structural replacenment with the materials that are
believed to be rmuch | ess susceptible to PWSCC. But
t he second reason and it works hand-in-hand is that
for the nost part these nozzles are, | don't know what
t he percentage i s, probably 85 percent of the tine are
not really inspectible anyway. The |icensees cannot
obtai n the coverage which is defined in the ASME Code.
So these new wel d overlays provide a platformand a
new boundary that is inspectible.

There are a handful. | think what we were

t hi nking was sonething |like three or so plants are
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able to do these inspections that are planning to do
t hem bet ween now and the end of 2007.

MEMBER MAYNARD: The rest are just
overl ay.

MR. SULLIVAN: Most of themare going to
wel d overlay anyway, but there are even sone plants
that are not planning to overlay, they just going to
i nspect which they recogni ze puts theminalittle bit
of risk because they could get into the outage, do the
i nspections they plan and find that they now have to
line up a crewto do the weld overl ays.

MEMBER CORRADI NI:  So | had one question
that kind of goes to what you were saying. You said
that they're going to plan to overlay and that
i nproves, unless | msheard, inspectibility. D d you
say that?

MR, SULLIVAN. What it does is it provides
a platformso that they can get an i nspecti bl e vol une.
They actually can't -- It doesn't provide a platform
to go and --

MVEMBER CORRADI NI : Pl at f orm meani ng enough
nmetal? | don't know what you nmean by a "platform"”

MR. SULLIVAN. [|I'msorry. 1l'musing a
confusing term The reason | use "platform is

because it provides a flat surface for -- to ride
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al ong.

MEMBER CORRADINI:  All right. GCot it.

MR. SULLIVAN. That's why | was using that
term It doesn't nmean that the new configuration is
such that they can now insonify both the weld overl ay
and all of the original weld.

MEMBER CORRADI NI :  Just the overl ay.

MR SULLIVAN. And in nost -- Unless
there's a cast stainless steel they can insonify and
| ook at the top 25 percent as well. That was a figure
that was arrived at by industry as a desirable thing
to do to see whether flaws are potentially propagating
up through the original weld and maybe approachi ng t he
new wel d.

MEMBER CORRADI NI :  Thank you.

MEMBER BANERJEE: So they are not all
lining up a teamto be ready to take action if they
find somet hi ng.

MR SULLIVAN: Mdst of them are, but there
is like what was said on Tuesday a handful and we
pressed "handful" we said sonething |ike three. |
actually have a docunent here that | could |ook
t hrough or | could --

MEMBER BANERJEE: The exact nunber is not

i nportant.
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MR. SULLIVAN Yes, it's less than a

handf ul .

MEMBER BANERJEE: Ckay. And in that case
if they found sonething they would just have to have
a prol onged out age.

MR. SULLI VAN: They woul d hopefully have
a prol onged outage and they would | and up having to
line up an i nspection or a wel ding crew and i nspectors
because the weld overlays have to be inspected and
it's going to be very challenging if that happens
because these teanms, they're just going to be
traveling fromone plant to the other. | think their
schedul es are all conpletely booked up. So it would
be really bad news for a plant if that happens.

MEMBER BANERJEE: Ckay.

CHAI RMAN SHACK: Thank you, Ted. |
believe we're going to have an i ndustry presentation.
Al ex, are you going to give that?

(OFf the record conments.)

MR MARION. Good norning. M name is
Alex Marion. |I'mthe Executive Director of Nuclear
Operations and Engineering at the Nuclear Energy
Institute and | have with ne M. Dennis Weakl and who
is with Post Energy and he's chairman of the EPRI

Mat erial s Reliability Programlssue I ntegration G oup.
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| al so have a team of sone of our experts sitting in
the back who will hopefully keep both of us out of
troubl e and anyway, we'll be prepared to handl e any
guestions you may have. But let ne just thank you for
t he opportunity to discuss industry actions that deal
with the generic inplications of Wl f Creek i nspection
findi ngs.

This slide represents the four areas |
intend to cover. W want to provide a little bit of
background on the Industry Inspection Guideline MRP-
139. We want to discuss briefly our initial response
to the inspection findings fromWlIlf Creek, provide a
brief overviewof the finite el enment anal ysis that we
are working with the NRC on and discuss ongoing
neetings we've had with the staff.

Let me just say that the inspection
program detailed in MRP-139 is a significant el ement
of a nore conprehensive, extensiveindustry initiative
that was undertaken in 2003 to position the industry
to be nore proactive in ternms of managing naterials
degradation. And this is a commtnent that's been
made with the i ndustry chief nuclear officers via NE
and it's a serious commtnrment. As we went through
eval uating the potential generic inplications of WIf

Creek, we were through February at a point where we
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were having conference calls with the chief nuclear
officers two tinmes a week at a mnimum This was the
chief nuclear officers representing all of the
pressuri zed water reactors and al so when we becane
nore focused in terns of the 2008 plants, those
interactions included the chief nuclear officers
representing those utilities.

But MRP provides a structured process for
i nspecting pressurized water reactor primary system
welds and it's built upon a safety assessnment that's
been provided to the NRC that has the deternministic
and probabilistic approach. W assessed the margins
related to the onset of |eakage and critical crack
sizes and we've considered previous industry
regul atory guidance and operating experience on a
wor | dwi de basi s.

And let me just clearly say that the
findings of Wlf Creek do not fit, if you will, our
experience base to date. The staff referred to that
as anomalous. It's just unique and it's very
different fromanything el se we had seen previously.

There is a review and approval process
associated wth deviations. Wen we initially
established the schedule for these inspections we

recogni zed that that's a very high standard, a very
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difficult schedule to inplenent and |I'll talk about
that inalittle nore detail with another slide |ater
on. But there's an internal review process that

addr esses devi ations. But fromthe standpoint of this
i nspection guidance it had been thoroughly revi ewed
not only through the advi sory structure, the materials
reliability program but it was al so reviewed by the
chief nuclear officers because of the extensive
resource conmtnment that was associated wth

i npl enenting this guidance.

Just briefly, the guidance contains an
i nspection regime to manage degradation as we go
forward. The intent was to establish a baseline of
the condition of the butt welds consistent with ASVE
Appendi x 8 denonstrated techniques and we initially
focused the initial phase of the effort on the high
tenperature welds, specifically in the area of the
pressurizer and as | said earlier, we've established
extrenely aggressive inplenentation schedul es.

Let ne just say the first phase for the
pressurizer |locations was identified as having to be
conpl eted by Decenmber 31, 2007. W could have very
wel | picked April 2008, June 2008 or January 2009. W
felt we had a legitimte technical basis to support

t hose, but we chose 2007 and we recogni zed t hat not
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everyone could accommpbdate that and that's why we
established the deviation process which is a very
di sciplined process to justify deviating from that
i npl enent ati on schedul e and t hat process i s anal ogous
to what's allowed in NRC s Regul ati on 10 CFR 50. 55(a)
related to alternatives to nmeet the code requirenents.

This slide represents the conplete
schedul e of activities for inplenenting MRP-139. As
you can see, this program extends through 2010.
Initial phase, as | nmentioned before, focuses on
pressuri zer | ocations and just toindicate if you | ook
at these dates and consider 18-nmonth and 24-nonth
out age schedul es and recogni ze t hat MRP-139 was i ssued
i n August 2005. This is March 2007. So we recogni zed
t hat not everybody coul d neet Decenber 31, 2007. As
| said before, that's why we established the devi ation
process.

There was alittle discussioninthe staff
presentation about the factors that contribute to
primary water stress corrosion cracking and there are
three factors. One is susceptible material and we all
know we have that. The second is stresses during the
manuf act uri ng of the piping and the application of the
wel ds and also to stresses induced by the operating

conditions of a nuclear power plant and also the
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environment and the environnent of course includes
tenperature and to sone extent water chem stry.

In terns of the WIf Creek pressurizer
| ocations, the next couple slides just -- | provide a
little synopsis of what happened at Wl f Creek. The
exam nation that that utility was pursing --

VI CE- CHAl RVAN WALLIS: Presunably this
schedule is flexible. | nean you have four years of
schedul e here. But if you find something in the first
year, this is going to presunably nodify what you do
in the second, isn't it?

MR. MARI ON: Absolutely. W're prepared
to revise this schedule based upon inspection
fi ndi ngs.

| just wanted to point out that the WlIf
Creek exam nations were consistent with what was
recommended in MRP-139. | believe the staff indicated
that the industry had provided a nunber of docunents
recently that captured our evaluation of the WIf
Creek inspection results. W also conpleted a survey
and provided that to the NRC, | think, in February
that captured the status of inspection activities to
date and we have had a nunber of public neetings with
the staff. As | nentioned before, we've had a nunber

of extensive interactions with the chief nuclear
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officers to try to address or try to develop a
consi stent approach to dealing with this issue going
forward

CHAI RMAN SHACK: Al ex, just on that
guestion, is there a consistent approach whether
peopl e are going to be doing inspections before they
do the overlays or if you' re planning to do the
overlay, you just do the overlay and do the i nspection
afterward to denonstrate that you have your
insoni fication.

MR MARION: | think Ted Sullivan gave you
a really good explanation of what's involved. There
are only three plants that we know of today that are
planning to do inspections prior to any kind of
mtigation activity. They'll pursue mtigation if the
i nspection indicates that there's a -- inspection
results and sone indication.

Al of the other plants for the reasons
that Ted described are going directly into mtigation
with a structure weld overlay primarily because they
can't neet the NRCrequirenents to do an adequate PDI -
qual i fied or ASME Section 11

CHAI RMAN SHACK: | thought Ted was sayi ng
there were three that were going to do inspections

wi t hout necessarily committing to mtigation. | was
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sort of wondering whether people who were doing
mtigation were just doing inspections so we would
have a better idea, for exanple, of the incidence of
cracking in alloy welds. It would be useful
i nformation.

MR. WEAKLAND: For nost plants, you have
an uni nspecti bl e geonetry.

CHAI RMAN SHACK: Ckay. It's just that.

MR. WEAKLAND: So these plants happen to
have an inspectible geonetry and it gives them nore
flexibility of when they may want to do mtigation or
if they need to do nmitigation. For plants with an
uni nspecti bl e geonetry, you really don't have much
choi ce.

VI CE- CHAl RVAN WALLIS: Are you going to
make it inspectible when you put the overlay on?

MR, VWEAKLAND: Yes.

VI CE- CHAl RVAN WALLI'S:  So you night then
di scover sone things that you couldn't see before.

MEMBER CORRADI NI :  No, because they can't
see as far down, | guess.

MR. WEAKLAND: You only see the 25 percent
of the existing.

CHAI RMAN SHACK: He can inspect the

overlay. He can't inspect the original weld.
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VI CE- CHAl RVAN WALLI' S:  But you can't see

all the way in?

MR, VEAKLAND:  No.

VI CE- CHAl RVAN WALLIS: So you'll never
know until -- Not never, but you won't know for an
awful long tine what the state is of the original
wel d.

MR WEAKLAND: That's true.

MEMBER ABDEL-KHALIK: So it's quite
fortuitous that these things were first observed at
Wl f Creek sinply because they had a sort of an
i nspectible joint.

MR WEAKLAND: You coul d take that
approach. But | don't knowif | could call
fortuitous. These were indications. They are
ultrasonic indications. W've dispositioned. It has
given us reason for concern and why we want to
mai ntai n our aggressive schedul e.

MEMBER ABDEL- KHALI K:  But after 69 PWR
fleet, there are only four plants according to what
you're saying that have an inspectible geonetry.

MR WEAKLAND: No, there are nore than
that that |'maware of. There are three that | know
we're planning to inspect. Craig. Craig' s very

famliar with this information.
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MR. HARRI NGTON: Again, Craig Harrington

with EPRI. W did work through the survey in Novenber
and Decenber trying to understand everyone's pl ans,
how inspectible they felt they were, whether they
intended to do inspections before mtigation. There
are -- It's three or four plants that have sone nunber
of welds this year that they are going to inspect in
the spring and fall outages. That may be one or two
welds. It may be all the welds, the six welds. It
varies. Some of themthey' ve already inspected.

CHAl RMVAN SHACK: As | read the Wite
Paper, | get two nunbers. One says you get 31 nozzles
that are inspected. The other says that 42 are
i nspected and |'mnot sure why there's a difference.
It may be the 31 really neet the fully coverage and
the 42 nmean you' ve | ooked at them and you have sone
fraction of coverage on the 42 mnus 31. But it's
about sonmewhere between 10 and 15 percent of the wel ds
t hat we' ve | ooked at.

MR HARRINGION: | think that's an
accurate representation. At the end, it is a
relatively small percentage of the total population
and it's scattered around pl ants.

MEMBER CORRADI NI :  That can be | ooked at.

MR. HARRI NGTON: That can effectively neet
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PDI exam requiremnments

MEMBER CORRADINI: So let me ask the
guestion differently. O those that can be | ooked at,
they all will be | ooked at.

MR. HARRI NGTON: | don't know that you can
make that statenent.

MEMBER CORRADI NI:  Okay. | think that's
Bill was going. | was just trying to understand.

MEMBER BONACA: And yet | think it would
be inportant to wunderstand if this is anomal ous
characterization of these cracks is really anomal ous
and yet if we don't inspect, we'll never know.

MR. WEAKLAND: There are sone plants that
have performed what would be considered non-PD
gual i fi ed exam nati ons neaning that they did not get
t he extent of coverage to be acceptabl e under t he code
PDI requirenents. | know for instance one of ny
plants is like that.

MR. MARION: One of the challenges here is
that the inspection requirenents changed. | think it
was i n 2004 NRC i ncor porated ASME Section 11 Appendi X
8 which represented t he nost sophisticated i nspection
technique we refer to as performance denonstration
initiative inspection protocols. And so that has a

specific requirenment relative to coverage and a | ot of
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utilities can't neet that coverage requirenent. So
they can't do an inspection and take credit for it
under NRC s regul atory expectations. That's part of
the difficulty here.

VI CE- CHAl RVAN WALLIS: I'mjust trying to
assess what's the probability that anong these 30 or
what ever they are non-inspected that there m ght be
something like a Wlf Creek. [It's not a negligible
number, is it?

MR MARION: We don't believe that's the
case.

VI CE- CHAI RMVAN WALLIS: Wiy is it that
they're all so sure that they're not |ike WIf Creek?

MR. MARION: Well, we provided analysis to
the NRC justifying this inspection regine indicating
that we had sufficient time to execute or inplenent
the inspections by the schedul es that have been
i dentifiedw thout conprom sing safety or conprom sing
pl ant ri sk.

VI CE- CHAl RVANVWALLIS: I f you' ve inspected
17 percent the Chairman said or sonmething and you
found one, then what's the probability you' re going to
find one in the remaining 83 percent?

MR MARION:. | believe, Craig, that's

sormet hing we're | ooking at as part of this eval uation
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of the generic inplications, isn't it? Aren't we
| ooki ng --

VI CE- CHAI RVAN WALLIS: It seenms to ne to
be fairly significant probability unless there's somne
ot her evi dence.

MR  HARRINGTON: W have done sone
probabilistic analysis of how that m ght propagate
into the rest of the plants. |If we were to inspect
every wel d, what m ght we expect to find? O course,
it's a somewhat limted data set, but | |ooked at the
nunbers. It's 47 nozzles that we expect to have
i nspected prior tomtigationwhen we're finishedwth
pressurizers. Thirty-one of those have been inspected
to meet PDI requirenents thus far. So it's not an
insignificant population that's been |ooked at, but
still trying to predict the whole --

CHAI RMVAN SHACK: Bigger than M. Gllo
t akes anyway.

MR. HARRI NGTON: That's true.

MEMBER ABDEL- KHALI K:  You' ve made a point
of making the statenent that the findings at Wl f
Creek do not fit the experience base. Now where did
you get that and what is it that you're trying to say
by maki ng that statenent?

MR. MARION: Qur evaluations to date and
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our understanding of primary water stress corrosion
cracking does not fit, if you will, the indications
that were found at Wl f Creek

MEMBER ABDEL- KHALI K:  So you're not saying
that these indications are not real or inpossible to
find --

MR. MARION: Those are indications and we
unfortunately do not have a sanple of the netal to do
a nmetal lurgical analysis to definitely establish what
kind of indications they were and what the size,
depth, etc. was.

MR SIMS: This is WIliam Sinms, Energy
Operation. The expected indication is that it will be
axi al because of the higher hoop stresses. But going
back to the question about inspections, all of these
welds will be inspected after the overlay. W will
inspect the weld overlay itself and at [|east 25
percent of the OD surface of the base material and the
existing weld. So if there are sone further issues
out there, we should see them and that's PD-
gualified. You can actually see below the 25 percent,
but it's not a qualified process after that point.

MEMBER ABDEL- KHALI K:  Thank you.

MR MARION: Ckay. In terns of the

advanced finite elenment analysis work that we're
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doi ng, our objective is to determ ne nmargi n between
| eakage and rupture and the approach is to provide
reasonabl e assurance that we have sufficient tine
bet ween the onset of |eakage and rupture. W had --

VI CE- CHAI RVAN WALLI'S:  How does t hat
support the staff's conclusion at Wl f Creek that
gquite a few of these were going to rupture very soon
after | eakage?

MR MARION: I'msorry. |'mmssing.

VI CE- CHAl RMAN WALLIS: | think that the
staff's slides showed that in the Wl f Creek case t hey
were predicting rupture very soon after |eakage or
si mul t aneously with | eakage.

MR MARI ON:  Yes.

VI CE- CHAI RVAN WALLI'S:  You're saying here
that you're going to provide assurance that's
sufficient time exists between | eakage and rupture.

MR. MARI ON:  Yes.

VI CE- CHAI RVAN WALLIS: It doesn't seemto
be quite consistent with what the staff was saying.

MR MARION: Well, the staff analysis was
somewhat conservative and they had to nake sone
assunption given that we weren't able to fully
characterize the indications that were found at Wl f

Creek. And we feel that with this finite el enent

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

58

anal ysis we can do an i nproved job of addressing sone
of the assunptions that are necessary. W're going to
hopefully get NRC endorsenent of our approach and

net hodol ogy and we' re reasonabl y confi dent that we can
come up with some denonstration of additional margin
bet ween the onset of |eakage and pi pe rupture.

In terns of the anal ysis, the crack shape
remains sem-elliptical as it grows through the weld
thi ckness. This is the area of conservatismthat we
have. So as we go through refining the analysis, we
t hi nk that we can allowthe stress intense factored at
each point along the crack and its devel oprment in
ternms of the shape of the flaw or the shape of the
crack. W intend to evaluate the specific indications
that were identified at WIf Creek and let ne just
poi nt out that one of the chall enges we have is trying
to get an understanding of what the depth of that
i ndi cati on was because the inspection technique was
qualified for detection and sizing but not for depth.
So there was an assunption of the depth of the flaw

And | believe -- I'mtrying to renmenber if
Ted said it this norning, but it was stated at the
Subconmi ttee nmeeting on Tuesday that the indications
that we've seen in the locations are relatively

consistent in depth sizing which is another unique
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trait conpared to our experience base relative to
PWSCC. So there are a |ot of questions about what
actually exists at Wl f Creek and that's one of the
chal l enges that we need to work on with the staff in
terms of how do we integrate that into this finite
el enent analysis. W intend to performsensitivity
studi es and we have a peer review effort under with
the teamto provide us input on dealing with sone of
the quantified assunptions that need to be made in
conducting this analysis.

MEMBER KRESS: Alex, just what is the
rel ati onship between the stress intensity factor, the
K, and the | ocal shape of the curve of the crack?

MR MARION: |I'man electrical engineer.
So I'"'mgoing to have to defer.

MEMBER KRESS:. Are they related to the

curvature?

MR MARION:. |'mgoing to have to defer to

one of our experts in the back. Pl ease.

MR RICCARDELLA: |'m Pete Riccardella.
"' mnot actually doing the analysis, but |I'ma nenber
of the peer review panel. The anal yses that have been
performed to date both by the NRC staff and the
i ndustry assune a fairly standard approach which is a

sem -elliptical crack shape and that's just because
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that's mathematically convenient to anal yze.

MEMBER KRESS: Wth the K constant al
al ong the whol e t hing.

MR. RI CCARDELLA: No. Actually, that
anal ysis calculates 1 K at the deepest point of the
crack.

MEMBER KRESS: The deepest point.

MR RICCARDELLA: And 1 K, a second K, at
the surface where the sem -ellipse intersects the
surface and t hen propagates the whol e el li pse based on
the rates of those two points. Those two points turn
out to be very, very conservative because you have
hi gh residual stresses on the surface. So that drives
the K at the surface very high and then, of course,
t he deepest point, you have the through-wall crack
propagation. You have a deep crack. So you're taking
the two fastest crack growh rates and assuni ng that
this whole ellipse propagates at the rate that those
two points would tell you

The way the industry, this new anal ysis,
nor e sophisticated, is afinite el enent anal ysis which
will look at the Kat point for point along the crack
surface and propagate each point as it would want to
go based on the stress intensity factor correl ation.

MEMBER KRESS: My question was what is the
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relationship that gives you the Kat each point on the
curve. Wat is that rel ationship?

MR, RI CCARDELLA: That's based on a finite
el enent nodel where you can go into the nodel and do
what's called a J integral at each point and deterni ne
the K at each point along the crack surface. That
comes directly out of the finite el enent anal ysis.

CHAI RMAN SHACK: There's no sinple
rel ati onship.

MEMBER KRESS: This is a stress intensity
factor.

MR. Rl CCARDELLA: Yes.

MEMBER KRESS: Isn't that deternmine by the
crack shape at that point?

MR RI CCARDELLA: Yes. But the finite
el enent nodel nodels the crack shape and so the K --

MEMBER KRESS: Yes, but isn't --

CHAI RMAN SHACK: He's thinking it's a
purely | ocal property.

MEMBER KRESS: |I'mlooking at it as the
| ocal property, yes.

CHAI RMAN SHACK: It's the kind of integral
overal |l crack shape or |ocal geonetry and the overal
stress field and unless you can really do influence

functions in your head, it's very difficult to --
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MEMBER KRESS: So why am | going to

bel i eve this new cal cul ation?

CHAI RMAN SHACK: They're going to
benchmark it.

MEMBER KRESS: Wth a calculation that's
exactly like it.

MR Rl CCARDELLA: No. Also with
experimental work where it's available and field data
wher e avail abl e.

MEMBER KRESS: (Ckay. You're going to have
that in tinme to --

MR. RI CCARDELLA: The experinmental work
al ready exists. W're going to conpare it agai nst
experi ment al .

MEMBER KRESS: You have experinental that
al ready exi sts.

CHAI RMAN SHACK: Somre experinmental worKk.

VI CE- CHAl RVAN WALLIS: Does that go for
one crack? There's not multiple cracks.

MEMBER BONACA: Are you | ooking at
mul ti ple cracks?

VI CE- CHAl RVAN WALLI S:  There's not a crack
that grows, eats up another crack and joins wth
anot her crack.

MR. RI CCARDELLA: One of the sensitivity
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studies in the anal ysis programis to | ook at multiple
cracks in this nodel, yes.

MEMBER ABDEL- KHALI K: | assunme that this
anal ysis requires sone kind of aninitial conditionto
be well-defined and if you indicate that there is
uncertainty about the crack depth found at Wl f Creek,
how is the initial condition for this analysis
defi ned?

MR. RI CCARDELLA: The initial cracks we
wWill use a variety of initial crack sizes that wll
enconpass with time reaching the WIf Creek
configuration and then we'll see how they continue to
gr ow.

MEMBER ABDEL- KHALI K: So when the staff
presented results indicating tinmes between |ink and
break, what sort of initial conditions did you assune
in those anal yses?

MR, SULLIVAN: We just used the initial
conditions based on the nmeasurenents that were given
to us by the Wl f Creek inspection personnel.

MEMBER ABDEL- KHALI K: But they're saying
this is one of their biggest uncertainty in as nmuch as
all the measurenents indicate that all the cracks have
t he sane depth

MR. SULLIVAN. Right. But that was the
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best information we had to go on at the tine.

MEMBER MAYNARD: On the uncertainty part
of this, the cracks, | don't believe there's any
uncertainty as to the cracks may be bigger. | talked
to the people who did it and they're totally confident
t hat what they were sayi ng was absol ute boundi ng. It
coul d be considerably smaller than that, but not any
bi gger than what they had characterized as their fault
froman uncertainty standpoint.

CHAI RVAN SHACK: But agai n because we're
dealing with a sanple froma popul ati on, you're going
to have to make sensitivity studies that |ooked at
range of these crack sizes and it wasn't clear from
the Subconmittee neeting just how one was going to
conme to the acceptance criteria. | think -- | believe
that the real hope is that when they introduce what
seemto be reasonabl e el enents, departures from non-
axi -symretry, that for a very wi de range of starting
conditions they're going to be able to denobnstrate
| eak before break and | think that's the real hope
fromthe anal ysis that as soon as you begin to include

any kind of reasonable departure from axi-symetry

you'l | denonstrate a | eak before break margi n despite
all the other uncertainties that you still have. But
again, | think you really won't know that until you
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begin to see sone of the results of the analysis.

MR. RICCARDELLA: | think a significant
aspect of this when we were tal ki ng about the semi -
elliptical shape, where we tal k about tine between
| eakage and rupture, what really determ nes ruptureis
how much of the cross-sectional area is lost. So if
you' re assumng that's always sem -elliptical, you're
making a fairly conservative assunption in terns of
t he anobunt of cross-sectional area that's lost if, in
fact, the crack is shallow over nost of its front and
j ust deep over a short portion of it.

MEMBER ABDEL- KHALI K:  You know, my concern
is that you're sort of hanging your hat on this
anal ysis and we don't even knowthe initial condition
for which the analysis should be done. So |'m not
sure how nmuch doing this analysis will reduce the
uncertainty as to what to expect during the two or
three or four year period of this inspection program

MEMBER KRESS:. What -- G ven a rupture
type at this location, it looks |ike the conditional
core damage should be what? About 10° per year?

CHAI RMAN SHACK:  Yes.

MEMBER KRESS: That translates into a
probability, say you have a year's tine between now

and shutdown, the 1073 --
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CHAI RMAN SHACK:  Per pl ant.

MEMBER KRESS: Per plant. Now if you
assunme a conditional containnment failure of 0.1,
that's a 10" probability. Isn't that an acceptable
LERF? It meets the QHOs because the QHO of 1 X 10 °°
was neant for about 100 plants over 40 years. Now
here we have | ess than 50 plants over a year's tine/.
Isn't that an acceptable probability for this sane
case assuming a rupture probability of one?

MEMBER BONACA: In the industry that
woul dn' t be.

MR. RI CCARDELLA: And clearly the rupture
probability in the next year isn't one.

MEMBER KRESS: Yes. O course, it's not.

MR. RI CCARDELLA: The 41 plants that we
| ooked at in the statistics --

MEMBER KRESS: |'mtrying to arrive at a
reason for delaying shutdown inspection if | don't
believe the calculations. The only other criteria |
can use, | think, is risk. M question is is that an
acceptable risk now Now | know you don't want to
have core damage.

MEMBER BONACA: You don't want to have a
rupt ure.

VMEMBER KRESS: | don't even want to have
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a rupture.

MEMBER BONACA: We're | ooking at new
reactors here.

MEMBER KRESS:. But you're not going to
have a rupture. You know it and |I know it, but --

VI CE- CHAl RVAN WALLIS:  Well, | don't know
it. There's a probability associated with it.

MEMBER KRESS: Sure.

CHAl RMAN SHACK: A CDF of 10 "° normally
falls into our unacceptabl e region.

MEMBER KRESS: Yes, but that's 107° --

CHAI RMAN SHACK: Now you have to decide
how much - -

CHAI RVAN SHACK: But that's 10 "° for a
plant that's going to operate for 40 years.

MEMBER BONACA: That's condition.

MEMBER KRESS: W' ve tal ked about short --

CHAI RMAN SHACK: He's thinking a rupture
probability of one.

MR. Rl CCARDELLA: Yes.

MEMBER KRESS: We tal ked about short-term
risk as it doesn't have to be the sanme | ong-termri sk.

MR MARION: W did a probabilistic
analysis to support the time franes for this

i nspection program and | think M. R ccardella's
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organi zation did that.

MEMBER KRESS: You did one of those.

MR MARION: And | think our values were
on the order of 10° weren't they, in terns of core
damage?

MR. RI CCARDELLA: Yes, but the NRC
guestioned some of the assunptions in the analysis.
But clearly, the probability of a rupture in the next
18 nmonths or so is not one. |It's significantly |ess
than that. And, Bill, to answer another question --

MEMBER KRESS: But we don't know what the
probability is.

MEMBER POWNERS: | guess | don't
understand. | just heard sonebody tell ne that 20 out
of 24 cases and things like that that there was no
time between leak and rupture, | mean, for a variety
of calculations. So why would |I conclude that -- |
nmean, why do | know that there's not going to be a
rupture?

MEMBER KRESS: | don't think we know the
probability.

MEMBER PONERS: You said you knew it and
t hat Jack knew it.

MEMBER KRESS: Intuitively.

MEMBER POAERS: Well, intuitively.
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MEMBER KRESS: But | don't really know it.

MEMBER PONERS: So now | ' m aski ng you how
do you know that it's | ess one.

CHAI RMAN SHACK: Less than or equal to
one.

VI CE- CHAI RVAN WALLI'S: Tom vyou're | osing
credibility. Next tinme you say you know sonething |I'm
going to take it with a grain of salt.

MEMBER MAYNARD: Let nme nmake a comment on
t hat pl ease.

MEMBER KRESS: | didn't base any of ny
conclusions on that. | said given a rupture in a
standard risk. So | didn't use that information even
t hough - -

MEMBER MAYNARD: | believe that overal
safety is better served by sticking to the schedule
that is there for several reasons. First of all,
noving the spring of 08 into somehow 2000 (sic),
we' re not tal king about a significant anmount of tine.
But by doing that, you're creating quite a
perturbation to the whole industry and to the people
who actually do the work, do the inspections, do the
weld overlays and |'m not sure you get the sane
quality of work as when you do it with the --

MEMBER POWNERS: | heard the sanme thing
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prior to Davis-Besse. It was al nost identical --

MEMBER MAYNARD: |'msorry. | think there
are sone real considerable differences. At Davis-
Besse, there was a indication of |eakage and there
were many other factors that fall into that. |
believe that for these plants again, you' re not
gaining that rmuch tinme and | believe that rushing it
creates additional problens.

In addition, | believe that all these
plants, if something were to happen, it falls within
the accident analysis that's out there. W're not
creating a new accident that's not covered by the
current design basis accident, | don't believe.

MEMBER BONACA:  Those acci dent have behind
them an inplication of frequency even in the current
-- approach and that's an elenent that we don't
understand. Wat's the probability that we don't
know? That's the issue. So the consequences nmay be
within the bound and | think it's nore than anything
el se the benefit of the industry. Right now, we have
plans for a lot of newplants. |f you have a break in
there, then those plants will fly out the w ndow.

MR MARION. Pete, did you want to add
something to this?

MR. RI CCARDELLA: Just on this question of
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the probability of an actual barrier. There was a
probabi |l i stic anal ysis that was presented in the Wite
Paper that we presented and, you know, there were 49
data points in which nozzles of this type were
i nspected. The reason for the difference between 41
and 32, Bill, is that the 41 includes sone overseas
pl ants and i ncl udes sone non-pressurizer nozzles like
drain lines and things Iike that in which haven't been
i nspected and in which creaks were found.

O those 41, over 20 were clean, had
not hing. Another 10 or 12 had just axial cracks. And
there were only a handful l|ike six or seven that had
circunferential cracks.

CHAI RVAN SHACK: | didn't think the nunber
di fference between seven and ten was all that |arge
and to denonstrate that it's predom nantly axial --

MR. RI CCARDELLA: |1'm not saying, but
clearly, if you plot those, the Wl f Creek indications
are in the tails of that distribution.

VI CE- CHAIl RVAN WALLIS:  It's six out of 41.
It's not insignificant.

MR RI CCARDELLA: But nost of those six
were smal l er and the Wl f Creek cracks, if you | ook at
themin terns of |ost cross-sectional area, they were

clearly in the tails of that distribution. So there

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

72

is some evidence that even though you wouldn't say
that it's an anomaly, it is in the tails of the
distributions and then you |ook at what crack size
woul d actually cause a failure and you can estinate
some probabilities of a rupture occurring which are
clearly on the order of 103 | think, or less even if
we take into account the nost conservative
assunptions. So you take the 10 ® and then the 10
core damage probability and you're in the 10° range
| think.

MR. MARION: This slide just provides an
overvi ew of sone of the parameters that are going to
be evaluated in the calculation of this enhanced

finite el ement anal ysis and we al ready t ouched on many

of these.

In summary, | would like to say that or |
will say rather that the nmaterials initiative is
successful to this particular point in tine,

recogni zing that we are in an initial phase, if you
will, of the inspections of primary systens wel ds and
we are going to continue the inspection program

t hrough 2010 and nake adjustnents accordingly based
upon the inspection results that are identified al ong
t he way.

MRP- 139 provi des an aggressi ve i nspecti on
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baseline program By the end of this year, 70 percent
of the pressurizer dissimlar nmetal welds will have
been i nspected or mtigated. W are working with the
NRC as we sai d previously on further analysis to show
reasonabl e assurance that you will have a | eakage
prior rupture.

Qur estimate is to conplete the analysis
by late June and we had a technical neeting with the
staff yesterday to begin the initial exchange of
i nformation and di scussion on sone of the technical
i ssues. W focused on the issues that were identified
inaletter that we received fromthe NRC. It was a
positive neeting. W're |looking forward to worKking
with the staff to conplete this analysis and we'll be
nore than happy to brief this cormmittee this summer
when the results are available if you so desire.

In conclusion, we fundanentally believe
accel eration of the inplenmentation schedule that |'ve
di scussed in our earlier slides is unnecessary. The
fact remains that given the operating experience and
the data that we have on an international basis we've
only had four very small |eaks that have been
i dentified.

From a risk point of view or risk

perspective, we see no difference between inspecting
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now and the spring 2008 for the initial exans. W
intend to nmonitor the spring 2007 inspection results
in the spring as well as in the fall. And as Ted
Sullivan indicated, the industry has inplenented a
very conservati ve enhanced | eakage nonitori ng program
as a conpensatory nmeasure to be in place until such
time that inspections and nmitigation activities are
conpleted. This applies to the plants who have not,
if you will, conpleted their activities to date.

That conpletes the presentation | have.
VW will be nore than happy to any additi onal questions
fromthe Conmittee.

MEMBER PONERS: It seens to nme that the
enhanced | eakage nonitoring is nore of a key than the
ri sk anal ysis here.

MEMBER KRESS: |f one believes | eakage
bef ore break.

MR. MARION: That's correct. Yes, as part
of that program as Ted indicated, there are action
levels that call for the utilities to basically
evaluate and try to identify the source of
unidentified primary system | eakage within a certain
time frame and i f that cannot be done, then the plant
is to shut down and do a bare nmetal visual inspection

and that's rather extrenely conservative and it goes
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wel | beyond the current requirenments in the plant
techni cal specifications, but the utilities involved
in this effort have agreed that that's an inportant
conpensatory measure that needs to be put in place.

MEMBER ABDEL- KHALI K:  And how are these
changes codified?

MR. MARI ON: These changes to the | eakage?

MEMBER ABDEL- KHALI K:  Tech spec action
itens.

MR. MARION: They're not codified per se.
The wutilities have submtted letters to the NRC
commtting to inplenent that program and as Ted
indicated in his presentation, the NRC probably over
the next week and a half, two weeks, is going to
provide a confirmatory action letter for each plant.

MEMBER POWERS:. That's pretty codified
right there and that's seri ous.

(Several comments.)

MR. SULLI VAN And they were al so captured
in plant procedures. This is Ted Sullivan.

MR. MARION: Okay. Very good. Thank you
very much

CHAI RMAN SHACK: Thank you. W are a
little bit ahead of schedule. Well, I'mnot sure. W

have tinme for discussion, but | think we've probably
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di scussed as nmuch as we have. There is sone question
as to whether a letter is required. Do you want to
say anything about that, Ted or M chelle?

M5. EVANS: Yes. This is Mchelle Evans.
I"'mthe Division Director of D vision and Conponent
Integrity in NRR | guess at this point we're not
| ooking for a fornmal letter at this point in the
process. W're interested in keeping you engaged over
t he next several nonths as the industry goes on with
their analysis and we are engaged and we have the
O fice of Nuclear Regul atory Research al so engaged in
that process. So there is a possibility we would
request a letter later in the summer. But at this
point, we're not looking for a letter.

MEMBER ABDEL- KHALI K:  When will this
advanced finite el enent anal ysis be conpl et ed?

(Several answer "June.")

MR. HARRI NGTON: The current schedul e
woul d have those results conpleted around the end of
June.

MEMBER BANERJEE: |Is there any
experimental work going on at all?

MR. HARRI NGTON: Experinental of what
sort?

VMEVMBER BANERIJEE: | mean, if this is an
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unexpected finding is there any sort of -- |'mjust
trying to understand. 1Is it sufficient just to do
anal ysis or should we be doing some experinents?

MR. HARRI NGTON: W are contenpl ati ng and
| think likely will fund some nock-up testing to try
to generate additional relevant data on welding
residual stressesinavirgin, unrepaired weld as well
as repaired welds. That program hopefully wll get
under way shortly and woul d not generate results quite
-- | mean, it would be alittle bit past that anal ysis
time frame, but late sumer, we would start seeing
results fromthat.

MEMBER PONERS: | think, at the
Subconmi tt ee, they indicated that there were
experinmental data that could be used to validate the
nodel i ng approach already i n hand.

MR. HARRI NGTON: There is some as was
comented earlier. It's limted. It's a varied data
set, but we are working to identify all the possible
avenues of that kind of validation for the anal ysis.

MEMBER BANERJEE: One of the things that
was said, | think, was the fact that circunferential
rat her than | ongitudi nal was unexpected. |s this sort
of what you would conclude from the available

experimental data that it was unexpected?
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MR. HARRI NGTON: That statenent is based

on stress analysis. |It's based on operating
experience. The stresses would tend to drive a crack
typically in the axial direction, but with weld
repairs, you do get nuch nore conplicated stress
patterns that could drive it at least locally in the
circunferenti al direction. But the operating
experience has | argel y been observati on of axial flaws
in these kinds of material s.

However, when we developed 139, the
eval uation of just axial flaws and the presunption
that that is the nost |ikely condition would have |ed
us to essentially little or not inspection program
ot her than what was already there. The decision was

made t hat notw t hst andi ng t hose conclusions that it's
maybe unlikely or not expected that we woul d see | arge
circ flaws. That was the condition that we had to

eval uate and that was the condition that we had to
i nspect for and, in fact, in MRP-139 a poor inspection
coverage for axial flaws is not a particul ar concern.
Poor inspection coverage for circunferential flaws is
a failure of the inspection and a non-conpliance with
neeting the requirenents and forces you to do nore

work. So despite the fact that we didn't expect it,

t he whole programis built around that kind of flaw
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MEMBER BANERJEE: |'mnore trying to

understand. 1Is the understanding that this arose due
to sonme sort of a stress distribution that arises from
wel ding and, if so, is there some way of being able to

predict this and, if not, should there be an

experimental programin place to understand what the

stress distribution is?

MR. HARRI NGTON: There has been anal yti cal
eval uati ons of those stress conditions. | think in
BWR space they did some work on residual stresses from
wel di ng, welding repairs. There has been work over
time, but in this whole problemas | think Ted and Al
al l uded earlier, maybe the nost unknowabl e factor is
t he wel di ng resi dual stresses. There is just way too
many variables in how those welds were produced and
there's an infinite nunber of conbinations that you
coul d eval uate either analytically or experinentally.

So we're working to try to find ways that
we can bound that problem both analytically and
possi bly experinmentally as well. But we're also
dealing with the fact that left to the current
schedule in about 14 to 16 nonths pressurizers are
going to be done in this country and this will no
| onger be an i ssue because they will have al ready been

ei ther inspected per PDI requirenents in those cases
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where it's practical to do that or they will have been
m tigated.

MEMBER BANERJEE: How do you know first
that it won't happen after the inspection unless you
have some tool ?

MR. HARRI NGTON: There is a reinspection
interval. This is not a one-tine program The
i nspection program does have a reinspection period
that if you do not mtigate you continue i nspecting on
a fairly frequent basis.

MR. BAMFORD: (O f mcrophone.) Yes. Let
nme add to that. The overlay has another benefit
besi des adding additional netal. (On mcrophone.)
This is Warren Banford fromWsti nghouse. The overl ay
has anot her benefit that really hasn't been di scussed
this norning in addition to adding additional netal
and that is it produces a clanpi ng action on the pi pe.
So it causes the inside surface of the pipeto gointo
conpr essi on.

Even if there were a snmall flaw existing
inthe pipe, it would be in a conpressive stress area
and nothing would happen to it. So that's why it's
really called a mtigation in addition to a repair.
| think that's an additional action, an additiona

advant age, of the overlay process that hasn't been

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

enphasi zed.

MR. HARRI NGTON: On the current schedul e
of i nspections which would finish around April of "08,
we will have -- | can't renenber the nunber offhand.
It's over 90 percent of the welds on the pressurizers
wi | | have been not only i nspected but nmitigated either
in nost cases through a weld overlay, in a few cases
t hrough the nechanical stress inprovenment process
whi ch al so acconplishes the same change in stress
state on the I D surface that Warren just descri bed.

MEMBER KRESS: | don't see how an overl ay
produces conpression to a circunferential. | see how
it would on an axial. That's a little nore difficult
to put conpression on circunferential.

(OFf the record discussion.)

MR. RI CCARDELLA: There are a coupl e of
effects and there's a |lot of analyses. There's a
docunent called MRP-169 that we've submtted that
di scusses the whol e concept and a |lot of analyses.
But the key is you have to nmake the overlay fairly
long. If you nade it short, you're correct. You
woul d have sone tensile stresses. But by naking it
| ong, you get axial shrinkage and then you al so get a
thermal effect that goes on, too.

VEMBER KRESS: | can see how that -- You
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don't have nmuch length on the nozzle side to the
pressuri zer.

MR. RI CCARDELLA: No, but we generally --
The length is set by what -- One of the requirenents
for length is howlong it has to be to achieve the
resi dual stress reversal.

MEMBER KRESS: But with respect to using
existing data to benchmark the new nodel, the nost
sensitive influencing paranmeter seenms to ne like it's
the residual stress distribution. |I'mat a loss as to
how you ever neasure that, how you ever know what it
was and when it conmes to finding a bounding val ue, |
think the bounding value will be fact dependent. |
nmean you have to change it with time or sonmething. It
depends where the crack isinitially to get a bounding
value. | don't know how you're going to work that,
but nmaybe you know. Maybe you've given it sone
t hought .

MR. RI CCARDELLA: There has been a | ot of
analysis and testing of residual stresses under
various conditions including repairs and we can just
| ook at the distribution and --

MEMBER KRESS: | don't know how. |'m at
a loss to nmeasure residual stress.

CHAI RMAN SHACK:  Havi ng neasured resi dual
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stresses and wel ds for a nunber of years.

MEMBER KRESS: What do you use? A strain
gauge?

CHAI RVAN SHACK:  Yes. You don't have nuch
| eft of the weld by the tinme you' re done.

MEMBER KRESS: (Ckay. You start cutting.
Ckay. It's Heisenburg Principle.

CHAI RMAN SHACK: It's not a nondestructive
eval uati on.

MEMBER KRESS: You have a Hei senberg
Principle. Your experinment destroys the --

CHAI RMAN SHACK: |'ve | ooked at adm ssive
wel ds. |1've | ooked overlay welds. |'ve | ooked at
butt welds and --

MEMBER KRESS: What do you | ook at when
you cut it out?

CHAI RMVAN SHACK: You're naking strain
measur enment s.

MEMBER KRESS: Strain measurenents.

CHAI RMAN SHACK: Right. And as Pete says,
t hey have been used to benchmark the anal yses. The
real problemw th Sanjoy's questionis | think we can
actually predict resi dual stresses and welds
reasonably well if you know what the boundary

conditions are. The problemis that in many of these
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cases you really don't know how nany. The records on
the repairs are kind of sketchy. So there's a w de
distribution, but it's not infinite.

MEMBER KRESS: It depends on how hot it
got and how fast it cool ed off.

CHAI RVAN SHACK:  Yes.

MEMBER KRESS: And the constraints.

CHAI RVAN SHACK: The constraint are
actually an extrenely critical situation. The nore
hi ghly constrained the weld is the bigger the stress
is that you can nake in it.

MEMBER ABDEL- KHALI K: Now the first and

nost signi ficant conclusion in M. Marion's
presentation is t hat accel eration of t he
i npl enentation schedule is unnecessary. |Is this

concl usi on i ndependent of the results of the advanced
finite el enent anal ysis?

MR MARION: This is Alex Marion. That
concl usion i s based upon our understandi ng of primry
wat er stress corrosion crackinginthis |ocation based

upon t he experience and the know edge that we have to

date. So it is independent of the analysis that we're

per f or m ng.
MEMBER ABDEL- KHALIK: So is there any

possi bl e result that advanced finite el ement anal ysis
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can produce within the wi de range of possible results
that coul d cause you to change that concl usion?

MR MARION: We're prepared to deal with
the results that cone out of the analysis and if they
indicate that we need to make changes to that
concl usi on and changes to the detail ed aspects of the
i nspection programwe have in place, we will do so.

CHAI RVAN SHACK: | thought there was an
agreenent with you and the staff that if the results
of the analysis were not considered acceptable that
you would, in fact, accelerate the schedul e.

MR. MARI ON:  Absolutely. That conm tnent
has been made by the utilities who have current plans
for 2008.

MEMBER ABDEL- KHALIK: W1l we have an
opportunity to see the results of this advanced finite
el enent anal ysis and the conclusion as to whet her or
not acceleration of the schedule is appropriate?

MR SULLIVAN: | think we sort of have
tentative plans for schedule further Subconmittee
neetings if that's the level at which we do it.

CHAI RVAN SHACK: Yes. The answer is if we
want to we certainly will.

MEMBER CORRADI NI: Can | ask a question

back to what Sanjoy was asking? Sanjoy was asking
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about research experinents on residual stress. |'m
nore interested inis the industry satisfied with the
i nspection method. That is, it would seemto ne that
you're going to have this continual agi ng problemwth
vari ous conponents and a lot of it is things related
to cracking and materials. |Is that nmethod of
i nspection that you're using nowthat will then, if |
understand it correctly, be used with the overlays
going out further because you're going to have to
continually inspect this stuff? Are you satisfied
with it? Wat is the industry -- O are you working
with the NRC in devel oping nore enhanced inspection
nmet hods so you can actually tell what's there?
Because ny feeling is you' re never going to know what
your boundi ng conditions are, but you could devel op
nor e advanced nmethods to | ook at what you have as you
continually age these plants because nost of these
will gointolife extension. So what's the plan there
and if this is not the venue for that, 1'd like to
i nclude that on a discussion when we have this next
neeting relative to the advanced anal yses because to
nme, the inspection is the key and advanced net hods to
i nspect.

MR MARION. | agree with you about

i nspection being the key. The inspection nethodol ogy
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is an evolving process, if youwill. W have vendors
who ar e devel opi ng new probes, etc. The capability of
those probes to detect flaws is being reviewed and
evaluated in a program that we have with EPRI. So
that nethodology is evolving. But as of this
particular point in time, | think the industry is
confortable with the technology that we currently
have.

As a matter of fact, there's a new
i nspection probe that's being used this year called
the "phased array" that's basically inproving the
i nspection technique and that's being integrated into
the overall process. And | can't say what it's going
to be like in 2010.

MEMBER CORRADI NI : | under st and.

MR MARION: But there will be sone
techniques that will be in play. But at this point in

time, we're satisfied with what we currently have.

MEMBER CORRADI NI : | guess to follow on
what Said and Sanjoy said | would like to add
something like this. |If we're going to have anot her
presentation about this, | would like to know nore

about | ooking forward.
CHAI RMAN SHACK: | nspection technique.

MR MARION: That would have to be a
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conpl etely separat e di scussi on because |' mnot sure we
could give it adequate coverage in half an hour or
sonmething like that. But we would be nore than happy
to support that.

MEMBER MAYNARD: Have there been any
di scussions or plans if sonebody else finds a
circunferential crack indication of anything different
that m ght be done as far as tal king about taking a
sanple if a plant finds that or has there been any
di scussi on on that?

MR MARION. That's one of the options
that, of course, that's being considered. One of the
activities we have in place is to do a | essons | earned
t hrough each inspection cycle. Now we had an effort
to capture lessons learned from the fall 2006
i nspections and that's being integrated into our
activities going into the spring. At the end of the
spring, we're going to capture | essons | earned and try
to integrate that into the fall. A lot easier said
t han done, but we recognize that we need to do that.

As ny information indicates, | believe
there's only plant that's planning to do inspection
this spring and we've had discussions with the
personnel of that plant to nake sure they understood

what the options were dependi ng upon what they find.
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Dr. Shack, if I may. 1In terns of the
letter fromthis Conmttee, | was kind of surprised at
the staff request and | recognize this Comrittee is
not here to serve the industry, but it would really
help if we could get sone kind of an indication from
the Conmttee as to the reasonabl eness of the approach
that we're taking on this finite elenment analysis.
We're not asking for review and approval. W just
want sonme indication that this nakes sense, if we can
get that in sonething.

VI CE- CHAI RVAN WALLI'S: | think we'd have
to see the finite element and nore details of the
analysis itself and howit treats the tenperature and
the chem stry and things like that. | don't know at
t he nonent how good this finite elenment analysis is.

MR MARION:. |'mnot asking for that. [|'m
asking for the approach that we're taking, does that
nmake sense, details notw thstanding.

CHAI RMVAN SHACK: What they're getting rid
of is this artificial constraint that crack always
grows as an ellipse.

VI CE- CHAl RVAN WALLI S:  But do you know how
to predict crack gromh with this environnent?

MR MARION: | believe we do.

CHAlI RMAN SHACK: | think that we have data
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to denonstrate that.

VI CE- CHAI RVAN WALLIS: | think there's a
| ot of scatter in that.

CHAI RVAN SHACK: Those are uncertainties
t hat have to be addressed.

MEMBER BONACA: Buy the path is the
correct path.

CHAIRVAN SHACK: | think it's a
substantial inprovenent to have a realistic crack
shape growh rather than the artificial. Wether it
turns out to be conservative or non-conservative is a
different question. But it's certainly an artificial
constraint that the crack growh is an ellipse.

VI CE- CHAI RVANWALLI'S: This is affected by
history. W have a ot of in-flows and out-flows in
the surge line and tenperature changes. Does this
i nfluence this crack growth?

MEMBER BONACA:  Yes.

VI CE- CHAl RVAN WALLIS: Quite a few things
that can influence the crack grow h.

MEMBER PONERS: And it's on the |ist.

CHAI RMAN SHACK:  You get a | arge degree of
scatter. But again, | think whether they can
denonstrate this in the face of all the uncertainties

t hey have is an open question because | think it's a
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-- | personally think it's an interesting approach.

VI CE- CHAI RVAN WALLIS: It's interesting

but --
CHAI RMAN SHACK: W' Il be considering.
MR MARION: Al right. Thank you.
MEMBER  ABDEL- KHALI K:  But wi t hout
presenting the details, I'mnot sure the Conm ttee can

give an informed opinion as to the validity of the

anal ysi s.
MEMBER BONACA: It wouldn't be that.
MEMBER ABDEL- KHALI K:  And absent the
results of the analysis, I'mnot sure the Conmittee

can give an informed opinion as to whether or not the
current schedule is appropriate.

CHAI RVAN SHACK: Matter for discussion
Yes. Any further comments at the nonent? Ckay.
We'll take a break until 10:30 a.m Of the record.

(Wher eupon, the foregoing matter went off
the record at 10:19 a.m and went back on the record
at 10:32 a.m)

CHAI RVAN SHACK:  On the record. Qur next
topic is proposed revisions to the Standard Revi ew
Plan Sections covering Sections 15.0, Accident
Analysis and 15.9, BWR Core Stability and | guess

that's you, Sanjoy.
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MEMBER BANERJEE: Right. W heard about

both of these standard review plans at the Therma

Hydraul ic Subconmittee Meeting | ast week and 15.9 is

going to go first because it's a little bit, | think,
shorter in terns of what the discussion will be in
this presentation and then we'll followup with 15.0.

Now 15.9 really is addressing BWR
stability issues and it was previously covered under
SRP 4.4, Thermal Hydraulics Design. The objective is
to provi de gui dance to reviewers to ensure conpliance
with GDC 10 and GDC 12 related to stability and
specifically, it will address acceptance criteria for
t hese what are called LTS Systens, suppress stability
and related generic issues. |It's specifically also
will exclude ATWS which is covered under 15. 8.

So with that, the Subcommittee really
didn't identify any major generic or other issues.
But we'll let Dr. Huang and March-Leuba tell us a
l[ittle bit about it.

DR. HUANG This is Tai Huang from Reactor
Systens branch and | |ike Sanjoy nentioned in query
about a story of these standard review plans 15.9 BWR
stability and this is the new section of the NUREG
0800, Standard Review Plan, for review of SECY

anal ysi s report on nucl ear power plants. Previously,
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the stability was nentioned in the Standard Revi ew
Plan 4.4 and only one term so-called therm

hydraulic stability evaluation in the area of review
and one paragraph in one of the reviewcriteria. So
that's only two areas you know the stability in the

previ ous SRP 4. 4.

And today, this SRP 15.9, a new section of
this standard revi ew pl an, we were going to have this
appl i cabl e to these operating pl ans, new pl an and al so
ext ended operation domain. And with today's BWR
stability, you have a potential of nonitoring the
acceptabl e fuel designlimts and al so with the effect
of day-to-day operational BWRs. As you know today the
BWR operation, they're going to have nore operating
dormai n and then al so the fuel designis different. So
the detail we're following in that the slides on that
we're going to explain that |ater.

As far the regul atory requirenents, GDC 10
for the reactor design and al so the GDC 12 suppressi on
of the reactor oscillation bolts are nostly inportant
in that regulatory requirenent to the base and why we
need this 15.9 as today for the BAR stability is there
is a long term solution that has the dedicated
protection system function today developed and

avai l able. And stability can have significant inpact
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on t he operation because you have an excl usi on reason,
bi gger or smal | er, dependi ng on your desi gn conditions
and you have to have a specialized calculation
required to determ ne how bi g this exclusion reason as
you design. Specific guidance provided for issues
identifiedresult in operating reactors. For exanple,
there are long-termsol utions already results in what
data. We're going to explain that and generic
criteria that are applicable to new fuel and extended
operating donmai n and newreactors are providedinthis
15. 9.

And as you know in our |ong period of
experience and an ef fort between the NRC and i ndustry,
this slide shows the history of BWR events back in
1970 in Vernont Yankee events and tests. And
following that in 1986, there's a Generic Letter 8602
and following that 1988 is LaSalle Events and they
keep going after LaSalle Event, there's the NRC
Bul l etin 88-07 that highlight that the funding for the
power oscillation fromLaSalle's two units.

And later on 1988, there's a GCeneric
Letter Part 21 conme from CGE to show that MCPR nay be
violated if 10 percent APR is used as criteria for
manual scram

And keepi ng going to the 1991 to 1993, the
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effort between the NRC and industry to devel op these
| ong-term solutions. So there's a generic topica
report fromOmer's G oup NEDO 31960 and al so there is
a suppl enent and then 1992, there's a WNP-2 Event and
then the staff had a teamto i nspect the site and t hey
wondered what's going on there. So there is an

| nformation Notice 92-74. You can find out the det ai
of what's going on there.

And then up to 1994, there is a Generic
letter 9402 and that's torequire along-termsolution
for each BWRreactor. There's | NPO SER 07-00 about in
the 1994 time frame and this tells us that from the
previous instability event and the | esson | earned.

And t hen because the generic application
for long-termsolution, so they said GE Part 21 DI VOM
i ssue came out there because the generic devel opnment
is agenerically a DIVOM curve. But the reactor core
is quite different, different operations, so the
generic curve nay not be applicable. So the Part 21
shows the plant-specific DI VOMshoul d be provi ded for
pl ant - speci fic application.

And then 2003 there is Nine Nile Point-2
Event. And there is the long-term Option 3 paraneters
insensitive. This is a lessons learned fromNne Mle

Point-2. And then there is Perry Event 2004. So this
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is the time frame and then the history to show the
effort between the NRC and industry.

And following that, I will have Jose to
expl ain the need for these.

MR. MARCH LEUBA: Good norning. |'mam
Jose March-Leuba. 1'ma consultant to the staff on
i ssues of instability.

| wanted to start with this slide which we
spent |ast week probably ten m nutes discussing and
the lesson | wanted to get to you is that BWR fl eet
has stability. They are aware of stability. They
deal with it day-to-day and it really affects
operations on the day-to-day.

What | show here is a power-to-flow
operating map. Here we have a circulation line and
this is APRM flow scram This type of figure is
contained on the COLR report in every plant and they
all have this regioninred. That region in red which
is the nost prominent thing on the map when you | ook
at it, it's because of instability. The region in
green is where one of these |ong-term solutions,
Solution 3, and can cause you scrams. So the
operators are really aware of the stability and this
is an i nprovenent of over 15 or 20 years ago when t hey

didn't even know stability was a problem
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Sothisis actually to justify al so why we
have a conplete new SRP 15.9 as opposed to one
paragraph in 4.4. The review that COPR was nostly
density-wave i nstability which when you tal k about the
stability of power, that's what we're worried about.
That's the one that has real potential of causing
SAFDL vi ol ati ons.

And there are three nodes of instability
in density-wave. You have the core-w de, the regiona
and the channel. 1In the core-w de, the whole core
noves up and down and it's the one that you woul d be
expecting to have when you have an oscillation in
flow, an oscillationinfraction and an oscillationin
power, all of themin phase.

On t he regi onal node, however, half of the
core goes up and the other half goes down. You have
what is call ed power channel oscillation. So you have
a slushing fromside to side. The problemwth
regional node, that's the one that causes all these
|l ong-termsolution effects is that the scramsystemis
an average of a nunmber of LPRMs which are distributed
t hrough the core and you average the left side with
the right side. Wenever you have a | arge
oscillation, you really don't see LPRM oscillation

The cal cul ati ons show t hat before even you have a very
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| arge oscillation in the |local channels, you will not
reach the scramset point or by the time you reach the
scram set point, you certainly have violated CPR

You can have a single channel oscillating
thermal hydraulic event by itself. But that is really
considered to be an accident and it has happened a
couple of times in foreign reactors and it can be
happening if you have a channel that is not properly
al i gned and you have | eakage at the entrance fromthe
channel .

The SRP al so recogni zes there are other
types of instabilities besides density-wave. The nost
important one is the control systeminstabilities in
whi ch case a controller goes out of tune and the way
to solve that one is to send a technician and to fix
it. And the SRP al so recognizes that there are
desi gn-dependent instability nodes, for exanple, for
passi ve ESBWR.  You woul d worry about the start-up and
achi eving | ow pressure.

W al so spent probably 15 nminutes on this
slide last week. This again shows the power-to-flow
map circulation line and here is the 100 percent
power, 100 percent flow operating point which is
what's called the original license thernal power and

this is the normal 100 percent roll Iine.
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Most reactors pre-EPU have been operating
not at this point but at this point because you are
al l oned to have sonme fl ow maneuverability to account
for burn-up and -- nostly burn-up. So you can control
reactivity with increasing the flow and you still
mai ntain 100 percent power. So nost reactors were
all owed to operate at this point.

When EPU cane al ong, what they didis they
extended the role Iine all the way to here, so that
essentially the operating conditions power-to-floor
rati o remai ned an EPU at about the sane conditions as
you were before pre-EPU.  So it was just an extension.
Now what problem they're finding the EPU plants is
t hey don't have any fl ow wi ndow to conpensate for the
burn-up day-to-day and nost EPU pl ants have to change
control rods al nost every ot her week whi ch happens is
they' re operating here and on the weekend, they have
to go down in power where they can nove control rods
and go back in power again. So what they're trying to
nove to and you will see this next nonth is sonething
called MELLA+ in which they regain the operating
flexibility on flow so that they can conpensate with
burn-up wi thout having to renove control rods.

Anot her advantage is the nore you nove to

the I eft the higher your spectrumis and you can gain
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some pl utoni um production that gives you nore tine to
refuel. So it's good for everybody econom cally
speaki ng.

The red |line shows the stability boundi ng
and this is a representative line of constant decay
ratio equal to one. If you were to the right of this
line, any operating point here, power-to-flow here,
you are stable. |If you are on that side, you are
unstabl e and there are |lines of constant decay ratio
to this side. For exanple, 0.8 would be Iike this.
The decay ratio 0.6 would be like that.

Onthe left side, thenalimt cycle, once
you becone unstable, a limt cycle devel ops and you
have |ines of constant anplitude of thelimt cycle as
you nove into it. So the farther you nove into the
unstabl e region, the larger your |limt cycle is going

to be.

MEMBER CORRADI NI: Can | ask a question
back to that?

MR, MARCH- LEUBA:  Yes.

MEMBER CORRADINI:  So if | go to the right
of the red line as you said 0.8 --

MR, MARCH- LEUBA: 0. 6.

MEMBER CORRADI NI : 0.6, whatever, it just
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nmeans t he danpi ng becones nore enhanced if | generate
an oscillation.

MR. MARCH LEUBA: Correct. Well, if you
perturb it externally.

MEMBER CORRADINI: If | perturb it with
some sort of forcing function it wll die away
gui cker .

MR, MARCH- LEUBA: Correct.

MEMBER BANERJEE: But based on |inear
anal ysis usually, right?

MR. MARCH LEUBA: On the right side is
linear analysis. On the left side is not |inear.

MEMBER BANERJEE: You know, there are nmany
situations where finite anplitude analyses show
instability whereas |inear analysis doesn't.

MR. MARCH LEUBA: That is correct. |If you
have a perturbation that's |arge enough, you can have
-- And we're going to spend -- As | told you | ast
week, this should be a semester, not a 50-mnute
presentation and indeed this |ine becones a --

MEMBER CORRADI NI :  Are you teaching the
course?

MR MARCH LEUBA: |'ve done it before.
|'ve tal ked for two weeks once and | talk fast.

CHAI RMAN SHACK: Long story. | was afraid
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of that.

MR MARCH LEUBA: | have a bl ackboard and
| know how to use it.

MEMBER APOSTCLAKI'S:  You are better than
we are.

MR. MARCH LEUBA: In the interest of tine,
let's get noving and i f you have any questions, pl ease
| |l ove questions.

There are two types of instability events.
One, you can reach the unstabl e region by increasing
t he power or reducing the flow. Wen you increase the
power, you do it two ways. You either pull control
rods or you have a sunp cooling transient. Both of
these things are low in nature and therefore these
types of instability events result always in very
smal | anplitude of oscillation which are reversible.
| f you pull the rod and the oscillations are started,
you insert the rod and the oscillations go away and
t hat has happened.

(OFf the record conments.)

The type of instability that we really --
that the long-term solution is trying to prevent is
the fl ow reduction event in which you' re operating up
here and suddenly you | ose your recircul ati on punps

and you end up down there, tothe instability area and

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

103

then you will have a large anplitude limt cycle which
can i ndeed produce oscillations that can give you a
CPR vi ol ati on.

Because of that, a couple of decades ago
right after the LaSalle Event which was a flow
reaction event, the industry and the staff started a
very large effort in producing what is called the
| ong-term solutions and a nunber of solutions were
devel oped back then which are categorized in two
types. One of themis prevention in which you limt
t he operati ng domain so that you can not be unstabl e.
You will never operate at a low flow which is |ow
enough so instability will develop and that's called
Option E1A. And then you have the detect and suppress

solutions if oscillations are devel oped and t he det ect

and suppress solutions are Qption Il and Option |11
Last week, | have Option 1D as a prevent
one and after our coments, | meke it as a mx.

Option 1 is a mxed one in which you protect one
instability node by region, the original, and then you
do have a flow by a scramwhich is a detect and
suppress. All these options were devel oped by the BWR
Owers Goup and they are publicly available. Many
wi | | probably change hands and you have to change a

Solution 1Ato a lll, but it's publicly avail able.

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

104

Because we are noving into this expanded
operative domains |ike MELLA+, some of these options
may not -- Actually, we know Option Il does not work
for MELLA+ and therefore the venders are getting into
proprietary, new options |ike DSS/CD for GCeneral
El ectric which has al ready been approved and enhanced
Option 111 which is under review and this will be
proprietary.

The probl emwi t h t he new oper ati ng domai ns
as you see if you operate nowin the MELLA+ corner and
you | ose your recirculation punps you end up rmruch
further into the instability domain and you cross it
during the punp run-back. So you have several effects
whi ch affect the nakeup on Option Il inapplicable.

W did have a |l ot of fun | ast week and we
did talk for three to four hours about this. It was
very lively and they told us today to take the
Subconmmi ttee word for ours, that they didn't have any
probl ens after those three hours. But | wanted to
reinforce to the Subcomm ttee that we | i stened to your
suggesti ons and we have made some changes the SRP

One of the problenms the Subconm ttee had
was the definition of "reasonably pronpt" as applied
to operator actions, how do you define that and we

have replaced that in the final SRP wth as
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acconplished within the two mnutes that allow for
operator action inthe denonstration cal cul ations. So
if the operator can do the actions required of him
within two mnutes which is the ambunt of tinme we
assurme for the calculations, then this is okay.

VI CE- CHAI RMAN  WALLI'S: What is the
consequence if he doesn't?

MR. MARCH LEUBA: If he cannot do it, then
it's not an approvable long-termsolution. Then you
cannot take credit for operation action. Then you
have to put an automatic action.

VI CE- CHAIl RVAN WALLI S: But suppose you
have a reactor and he doesn't do it. Suppose he waits
for three mnutes. You have this run-back or whatever
you have.

MEMBER KRESS: You have oscill ations.

VI CE- CHAI RVAN WALLI S:  Gscil | ati ons.

MR. MARCH LEUBA: Potentially you have a
| arge oscillations and you --

VI CE- CHAI RVAN WALLIS: Is there fuel
damage?

MR MARCH LEUBA:  You will have a CPR
violation. But in the |aboratory domain we assune
fuel danage but there really is not. There is a

significant margin. Beyond that because of the nature
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of the oscillations, there's periodic dry-out and re-
wet, dry-out and re-wet every two seconds. So getting
to dry-out --

VI CE- CHAl RVAN WALLIS: In terns of a PRA,
you woul d be predicting fuel damage and you woul d be
predi cting core danage.

MR. MARCH LEUBA: It will depend on the
particular analysis. It assunmes CPR 1 equal fuel
damage and that's GDC 10 tells us. The industry has
tried to go beyond that.

VI CE- CHAl RVAN WALLIS: W get to | ook at
this when we | ook at MELLA+, don't we? W're going to
do that in April or something.

MR. MARCH LEUBA: April 16th, | believe.
W'l revise that again.

MEMBER MAYNARD: Now is this is a new
operator action or is this an existing operator action
that has to be depl eted quicker?

MR. MARCH LEUBA: Because this is an SRP
whi ch happened to cone, a revision of the SRP, it's a
new SRP, in the mddle of new reactor enphasis on the
staff, on the agency. W have tried to make an effort
to make it applicable to future cases and as such, we
have placed sonme criteria what would apply to |ong-

termsolutions for a future reactor. And that's where
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this comes along. So whenever Areva or whoever
subnmits a new long-termsolution if they take credit
for the operator in that solution it had better be
within two mnutes.

MEMBER BANERJEE: Does this also do
something -- We haven't heard about MELLA+, but are
you trying to cover some eventuality there?

MR MARCH LEUBA: Yes, because we have
done the MELLA+ review.

MEMBER BANERJEE: Right.

MR. MARCH LEUBA: W are docunenting the
staff position that has been taken on this SRP so we
can do it in the future and the industry knows what
our position is. The SRP is good for two things.

W did have a lively discussion again on
the term "approved nethodol ogy." The SRP said thou
shal | use approved net hodol ogi es when you do anal ysi s
and it did -- if we don't do that in reality because
sonme times it is not an approved net hodol ogy t hat can
do the analysis that is required. So we went in
t hrough those cases. W intended to handl e them as an
exceptions and we clarified on the SRP with this
sentence, "lIn cases where an approved net hodol ogy is
not available, the staff may accept the use of other

nmet hodol ogi es based on the results of analysis.” So
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there is sonme flexibility for the staff to do an
analysis that needs to be done and there is no
nmet hodol ogy approved. And we certainly corrected
some typographical errors.

DR. HUANG This is the summary of this
presentation. The staff concludes SRP 15.9 provide
adequat e gui dance and criteria on |ong-term sol ution
for operating reactors, newreactor and future design
changes and operating domain changes. So that's our
concl usion of this presentation.

MEMBER BANERJEE: Just one point we had
brought up which related to ESBWR  The matter of flow
regime instabilities which you said that they had
actually done sonme detailed studies wth fine
nodal i zati on which we had requested and shown that
this wasn't an issue. Right? And we haven't seen
that and | don't think we need to see it. W just
want to be assured though that those eventualities
woul d be covered under the SRP in the sense that the
reviewer would ensure that there was reasonable
assurance of that type of instability bei ng excl uded.

MR MARCH LEUBA: The SRP addressed the
generic and renmi nds the reviewer that --

MEMBER BANERJEE: All instabilities should

be.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

109
MR. MARCH LEUBA: Yes. Density wave has

been anal yzed to death and we know t he sol ution and
that's nmost of the SRP describes and it rem nds the
user, the SRP rem nds the user, whether it be the
industry or the reviewer, that all these things are
possi bl e and you have to | ook at them

MEMBER BANERJEE: And this may require
sorme fine nodalization studies to assure yourself.

MR. MARCH LEUBA: Absol utely.

MEMBER BANERJEE: And | think we haven't
seen that fromthe vendors yet.

MR MARCH LEUBA: You have not seen that

because the SER for ESBWR is due at the end of this

nont h.

MEMBER BANERJEE: All right.

MR MARCH LEUBA: And | don't know when
the schedule is. | think you'll see it in the June
time frane, | believe.

MEMBER MAYNARD: Just froma regul atory
st andpoi nt fromwhat | understand this doesn't inpose
any new requirements on licensees. This is a way of
eval uati ng and approving various solutions to nmaybe
some of the issues that they're dealing with. It's
not really inposing a new requirenent on an operating

react or.
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MR. MARCH LEUBA: The SRP does not i npose

any requirenments what soever.

MEMBER MAYNARD: And | understand.

MR. MARCH LEUBA: In particular 15.9, what
it does is docunents what the staff has already been
doing for the |ast 20 years.

MEMBER ABDEL- KHALI K Just for the record,
| have | ooked at 15.8 inasnuch as it deals with the
BWR ATWE stability issue and for that particular
i ssue, 15.8 is adequate.

MR. MARCH- LEUBA:  Yes.

MEMBER BANERJEE: There is a broader issue
as to whether we should reviewit separately which you
will speak to the whol e 15. 8.

MEMBER ABDEL- KHALI K:  Later on, we wil|l
cone to that.

MEMBER BANERJEE: Thanks both of you for
a val uabl e presentation. So | think, Bill, should we
nove on to 15.0 then?

CHAI RVAN SHACK:  Yes.

MEMBER BANERJEE: Thanks a lot. | think
t he next presentation will be on 15.0 and M. Mranda
will make it. Briefly, this is a revision of a 1996
docunent, again in 0800 and has objectives of

clarifying various event categories and acceptance
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criteria. It classifies events into two categories,
AOCs and postulated accidents. Only two and it
stipulates that it shouldn't propagate from AOOs to
postul ated accidents. ATW5S is in a separate cl ass
her e.

MEMBER BONACA: But it creates the AOCs in
two categories.

MEMBER BANERJEE: No, it doesn't. |It's
supposed to, as you will see, the sort of novel parts
of it which caused us a lot of controversy and
di scussion was one that you don't have to consider
AOCs coincident with single failures. Secondly, in
comng to the sort of guidance it |ooks at the
principle, if it can be called a principle, but a
principle of constant risk and we'll let M. Mranda
tal k about that.

So the Subcomrittee really felt that the
first issue was really an i nportant one and we want to
really see what the main Conmittee thinks about it.
Ckay. | think that will be interesting.

MR. M RANDA: Thank you. M/ nane is Sam
Mranda. |'ma technical reviewer in NRR Reactors
Systens branch, and this work is the result of the
wor k of other reviewers as well as nyself in Reactors

Syst ens branch, nanmely George Thomas and Gene Hsii and
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Lanbrose Lois and Sunmer Sun.

Chapter 15.0 is the Introduction to the
Chapter 15 SRP sections which deal with the various
events of Chapter 15 and we're going to tal k about the
AQGCs, the Antici pated Operational Cccurrences and this
first bullet here is the definition taken from the
GDCs from Appendi x A of 10 CFR Part 50. W see that
AOCs are "conditions of nornmal operation which are
expected to occur one or nore tines during the plant
l[ifetine." And that is the definition we want to
apply inthe SRPs. 1'Il talk alittle bit nore about
this later.

MEMBER APOSTOLAKI S:  These -- You have to
have at | east other things, don't you?

MEMBER BANERJEE: They have.

MR. M RANDA: W have sone exanpl es.

MEMBER APOSTOLAKIS: This is just a
gui dance how they define it. Yes?

MEMBER BANERJEE: Yes.

MR. M RANDA: W want to include also in
t he i ntroducti on Chapter 15.0, the Acceptance Criteria
for the ACCs. |If we're going to define accidents in
various categories, we want to put in the acceptance
criteria that correspond to those categories.

And another itemfromthe GCs, in fact
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several GDCs, an AOO is required not to cause fue

damage. The way they state it is "an AQO shall not

cause acceptable fuel design limts to be exceeded"
and the way we interpret that requirenment is that if
acceptable fuel design limts are exceeded as
i ndicated by D& ratio, then that fuel is judged to

have fail ed.

So we want to apply the GDC definitions of
AQO and postul ated --

VI CE- CHAI RVAN WALLIS:  As we di scussed,
all this under the review plan is full of "shalls,"
"shal |l not exceed." It doesn't say anything about 95
percent probability. Are you going to address that
somewhere? All these are absol ute prohibitions.
"Thou shalt not exceed" sonething. It doesn't say
anyt hi ng about probability of exceeding it. Are you
goi ng to address that today?

MR MRANDA: | can tell you that in the
subsequent chapters of SRP that they go into nore
detail as to what --

VI CE- CHAl RVAN WALLIS: What "shall not™
nmeans.

MR WERMEL: Sam let nme give it a try.
Dr. Wallis, this is Jared Wermiel. |'mthe Deputy

Director of the Division of Safety Systems in NRR
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When we use the word "shall"” in the standard review
plan, we are taking criteria that would cone directly
froma requirement and that inplies to us either a GDC
or sonething in the regulations. Wen we use the word
"shoul d" we are establishing the staff's criteria as
applied to that particular aspect, but it's not
directly drawn froma requirenment of a regulation or
a general design criteria.

VI CE- CHAI RVAN WALLIS: That's not ny
guestion though. Wen you say "shall not exceed,"”
that inplies it shall never exceed and | understand
that the staff all ows LOCA anal yses to use to the so-
cal Il ed 95/ 95 net hod.

MR. WERM EL: There are specific criteria
in 10 CFR 50.46 that talk about use of realistic
anal ysis for design basis LOCAs.

VI CE- CHAI RVAN WALLIS: Wth very high
probability.

MR VERMEL: And we defined "high
probability" as 95/95 confi dence.

VI CE- CHAI RVAN WALLIS: Al right. But
this SRP says "shall not."

MEMBER BONACA: (I naudi bl e.)

VI CE- CHAI RMAN WALLIS: Al the "shal

not s" appear throughout this whole SRP
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MR. VERM EL: | guess wi thout sonme context
for the use of the word "shall." Samis talking about
AQGCs, anticipated operational occurrences.

VI CE- CHAl RVANVWALLI'S:  "Shal | " appears all
of this place.

MR WERMEL: | hope we're using "shall™
as | said in the context of a requirenment drawn from
t he regul ati ons.

VI CE- CHAI RMVAN WALLIS: | don't think
that's the case on page seven but we'll get to that if
we get to that. That was one of the questions we
raised at the Subcommttee. | don't see it on the
slides. That's why --

MEMBER BONACA: Yes, because here the
criterion would be D&. So the question is how you
apply the criterion D& and | ooking at 95/95. \Were
isit witten? That's the question. Is it witten in
foll owi ng sections? This is the introduction.

MR MRANDA: Yes, this is just the
i ntroduction and the foll owi ng secti ons address all of
that and they indicate, for exanple, that "fuel has
considered to have failed if it doesn't neet the 95/95
D&B armlimt." 1In fact, 95/95 D& armlimt has to
correspond to acceptabl e fuel eval uation nodel which

has been revi ewed.
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VI CE- CHAl RVAN WALLI S: That does not inply

that you can predict with 100 percent certainty
whet her or not these limts will be exceeded.

MEMBER BONACA: No.

MR. M RANDA: This is a requirenent.

VI CE- CHAI RVAN WALLI'S: It inplies that you
can enforce it.

MEMBER BONACA: But it defines later on in
a different section what it neans.

VI CE- CHAl RVAN WALLIS: Okay. We'll get to
that |ater on.

MR. M RANDA: Wat you see so far, the
bottom bull et here, is taken straight from the CGDC.
This is the | anguage they use.

MEMBER BANERJEE: [It's a question of how
you interpret that |anguage, | guess.

VI CE- CHAI RMAN WALLIS: It's a bit like the
Bi ble. "Thou shalt not do various things."

MEMBER APOSTOLAKI S:  The CGDCs were witten
an long tine ago.

VI CE- CHAI RVAN WALLI'S: | know, but they
have to be interpreted sonetine.

MEMBER APOSTCLAKI'S: Before rationalism

(OFf the record discussion.)

MR M RANDA: And finally, we're going to
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take this opportunity with this revision to sinplify
and clarify some of the itens in the SRPs, especially
t he acceptance criteria.

This is a sunmary of how we got here.

MEMBER BONACA: So you divide the AOCs
into two groups, water frequency and frequency.

MEMBER BANERJEE: But there is no
di stinction nade between those if they are conbi ned.

MEMBER BONACA: They are, of course, in
the sane. This is why I"'mpointing it out because for
PWRs, you don't do that. The infrequent events you're
al l oned to have sone fuel damage.

MR. M RANDA: That's right and that is not
the requirenments. That canme from ANS standard t hat
was wittenin 1973 and it was withdrawn in 1998. And
t he SRPs had not recogni zed i nfrequent events. About
the cl osest we canme to that was in Reg Guide 1.70. So
what we're doing in this revision is we're returning
to the regulations to the original definitions.

MEMBER APCSTOLAKIS: O what used to be
noderate frequency and fl ow frequency now i s AQCs.

MR. M RANDA: That's right.

MEMBER ABDEL- KHALI K:  So what woul d be the
current requirenents for steam generator tube

ruptures? They started out as Condition 4. They
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changed to Condition 3. And if you say you don't
recogni ze the ANS cl assification, what is the current
acceptance criteria for steamgenerator tube ruptures
with regard to fuel danmage?

MR M RANDA: Wth regard to fuel damage
for tube ruptures since it's considered to be a
Condi tion 3 event which was what used to be a
Condition 3 event, it would now be considered an ACO
and there woul d be no fuel danmage permtted.

MEMBER BANERJEE: That's how | under st ood

MEMBER ABDEL- KHALIK: And that is the
current requirenent?

MR. M RANDA:  Yes.

MEMBER BANERJEE: Does this just put into
the SRP what is current practice already?

MR. M RANDA: Yes. As a matter of fact,
it does because if you |l ook at the SRP currently, the
1996 version, you wll find nowhere in there any
reference to Condition 2, 3, or 4 events or infrequent
events. Events in the SRP from 96 are either
i nci dence of noderate frequency or limting faults.

So we're just formalizing what we al ready
have. It's not really a change and it's not a

rel axati on by any neans.
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MEMBER APOSTCLAKIS:  What is this?

MEMBER CORRADI NI :  That's the crazy font.

MR. M RANDA: What? This?

MEMBER APOSTCLAKI'S: Yes. This slide.

MEMBER CORRADINI: This is an eye chart
test.

VI CE- CHAl RMAN WALLI S:  Very strange font.

MEMBER CORRADINI: It's a crazy font.

MR. M RANDA: You should be able to read
it in your handouts. But it doesn't matter. 1'Ill go
through this and I'lIl tell you why it's up here and
how to get where | go from here.

(OFf the record conments.)

MR. M RANDA: First of all, we begin in
1971 with the GDCs and there are a nunber of GDCs |i ke
this. | have picked Criterion 10 and this GDC reads,
"The reactor core and associ ated cool ant control and
protection systens shall be designed with appropriate
margi n to assure that specified acceptabl e fuel design
limts are not exceeded during any condition of norma
operation including the effects of anticipated
operational occurrences.” So the bottomline there is
an AQO cannot, shall not, nmay not, actually shall not
exceed specified acceptabl e fuel design limts during

any condition of normal operation whichis part of the
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definition of an AQO

In Reg Guide 1.70, 1972, it was i ssued and
t hat recogni zed i nci dence of noderate frequency, but
did not provide acceptance criteria. The acceptance
criteria conme along in 1973 with the ANS standard for
PWRs which is issued on August 6th and there -- now
this | anguage cones fromthis standard, it says, "A
single Condition 2 incident shall not cause
consequential |oss of function of any barrier to the
escape of radioactive products.” So a Condition 2
incident as defined in that standard is a condition of
noderate frequency, is a condition that nmay occur
during a cal endar year of operation. So it's a subset
of ACGCs.

In 1975, the first addition of the SRP was
i ssued and i n there we have a probl emati c requirenent,
actually it's a criterion, a problematic criterion
which we wish to address with this revision and this
criterion says, "An incident of noderate frequency in
conmbination with any single active conponent failure
or single operator error shall be considered and i s an
event for which an estinmate of the nunber of potenti al
fuel failures shall be provided for radiol ogi cal dose
calculations.” Then the ellipsis there refers to

Section 4.2 which deals with fuel eval uati on nodel s.
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MEMBER ABDEL- KHALIK:  Why is this

probl emati c?

MR. M RANDA: Because we want to renove
it. W want to take this out. W discussed this in
t he Subcomittee neeti ng.

MEMBER ABDEL- KHALI K Yes, | understand.
But | think I"d like to understand the |ogic of why it
is problemati c and why woul d you want to renove it and
whet her or not renoving it actually reduces margin.

MR. M RANDA: Ckay. That's coming up in
t he next few slides.

MEMBER ABDEL- KHALI K:  Ckay.

MR. M RANDA: And there the conclusion is
"There shall be no | oss of function of any fission
product barrier other than the fuel cladding."

VI CE- CHAI RVAN WALLI'S:  That's different
from-- Seventy-three says that |oss of function of
any barrier and then 75, if there's a single failure
it allows you to have fuel danage.

MR. M RANDA: Seventy-five allows --

MEMBER BANERJEE: Only the cl addi ng.

VI CE- CHAI RVAN  WALLI'S:  Fuel cl adding
damage.

MR M RANDA: It allows you to have fue

cl addi ng damage but it allows you to have that if you
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have the conbi nati on of an AOCO and single failure.

VI CE- CHAI RMVAN WALLIS: Al right. The
conbi nati on.

MEMBER BANERJEE: And it al so says
“limted nunmber of fuel clad..."

MR M RANDA: That's right. That's also
a problem

MEMBER CORRADI NI :  Maybe this was covered
in Subcommittee, but just to clarify. So the 75
| anguage is not a Condition 2 AOO. Wat is it?

MR. M RANDA: W believe that that's a
postul at ed acci dent and that's going to come up in the
next couple of slides.

MEMBER CORRADINI:  So it's not a Condition
3 ACO?

MR. M RANDA: Condition 3 doesn't exist.
It's an AQCO

MEMBER BANERJEE: On the ANS.

MR MRANDA: It's either an ACO or a
post ul at ed acci dent.

MEMBER BANERJEE: This has nothing to do
with the ANS.

MEMBER CORRADI NI : | under st and.

MEMBER CORRADI NI :  But if you go back to

Slide 4.
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MEMBER CORRADINI: | just wanted to

under stand - -

MEMBER BONACA: The sub-category there,
nmean, in past experience if you had an accident
Category Il you never accepted fuel danage even with
a single failure.

MR. M RANDA: Define single failure.

MEMBER BONACA: | 'm sorry.

MR. M RANDA: We need to define what
single failure is.

MEMBER BONACA: Single failure of the

conponent .

MR. M RANDA: Excuse ne?

MEMBER BONACA: Single failure of the
conponent. It was single failure, right, when you do

t he anal ysi s?
MR. M RANDA: There are two definitions of

single failure and that's comi ng up i n another slide.

MEMBER BONACA: |I'mjust trying to
understand. | thought there was a differentiation
bet ween Category Il and Category I1l. But in Category

1l you would allow sone fuel danamge if you have a
single failure also assunmed. There were single
failure. Category Il you would not.

MR. M RANDA: Ckay. Single failure as is
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nost conmmonly defined and it's also in the GDC
definition section, Asingle act of failure is defined
as "a failure of a conponent in a protection system
that's required to mtigate an event." And it's a
design requi renent actually. The protection systemis
required to performits intended function despite its
wor st single act of failure.

MEMBER BONACA: So you four channels. You
never worry about that. That would be -- You never
assurme failure. Unless you go to an ATW5, you never
assune the failure of the RPS.

MR. M RANDA: You do assune failures. For
exanple, if you have a fluid systemlike an ECCS, for
exanpl e, and you have an accident, a LOCA or a steam
break, your worst single failure would be one train of
ECCS. So when you do your analysis, you take the
degraded performance of the ECCS. Now you're just
using one train and you show that even with the
degraded performance you achi eve acceptable results
and that's the way single failure is normally defined.
It's part of the design criteria for the protection
syst ens.

Asingle failure can also be aninitiating
event. It could be sonmething |like you' re operating at

full power. Everything is fine and then all of a
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sudden, a turbine stop valve closes. So now you have
a |l oss of | oad accident and the single failure is your
val ve.

MEMBER BONACA: But it's the accident.
It's not the --

MEMBER CORRADI NI :  The AQQ

MEMBER BONACA: It's not a single accident
failure.

MEMBER BANERJEE: But | guess what the
bone of contention hereis is this conbination of that
with sonething like a stuck open relief valve or
something. Now with the current way the staff was
interpreting it, you would be allowed sone limted
nunber of fuel cladding failures as |ong as no other
barrier failed and you're trying to renove that
requi renent now because in part it's anbiguous. |
nmean, what do you nean by "limted nunber"?

So there was a | ot of discussion on this
i ssue. Maybe we should just |et himcontinue because
|"m sure that the Cormmittee will have discussion on
this issue as well. W never reached any sort of
agreenent within the Subcommttee.

VI CE- CHAIl RMVAN WALLIS: |I'mnot sure the
Subcommittee fully understood this at thetinme. So it

may take awhil e.
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MEMBER BANERJEE: Yes, it nmay take awhil e.

MR M RANDA: |'ve done a little bit nore
t hought on this since | ast week and | have taken your
advice, Dr. Wallis, to showthat this is a redundant
requirenent.

VI CE- CHAl RVAN WALLI S:  kay.

MEMBER BONACA: | know for one -- I'm
saying the confusion | have is from past experience
when you |l ook at Category Il for PWRs that included
steam line breaks. |If you have a steam|line break
you're allow ng sone danage, sone fuel damage, even
assum ng worst single failure and accidents in the
Category |l typically are really pretty frequent
events and you don't want to have any fuel danmge.
You want to be able to restart the plant even if you
have a single failure and that's the way it's al ways
been interpreted at |east for PWRs.

MR. WERM EL: You're absolutely right.

MEMBER CORRADI NI :  Can you repeat that,
Mario? | thought | caught it. Can you just repeat it
again? |'msorry.

MEMBER BONACA: What | was saying is that
under AOCs you have two categories. They were com ng
fromthe ANSI standards and there was one incident of

noderate frequency. Now those are pretty frequent
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events and like load reject, you nmay have loss. So
you want to be able to restart the plant w thout any
fuel damage even if you have a single failure of a
conponent .

Okay. Now for infrequence events, that
was a category that included steamline breaks which
is a much nmore rare events. It still is considered
frequent enough that it nay happen in the Iife of the
pl ant because you nmay have a stuck open val ve that
causes the sane kind of event or a simlar event for
t hat one. However, |ess frequent, you were allowed to
have sone fuel damage agai n assum ng a single failure.
So there was a different treatnent that we've seen
bet ween ANS Category Il and the ANS Category |11

MR. M RANDA: Ckay. W're still having a
problem with the definition of single failure. |
would say that any time you actuate a protection
system you have to assune in the analysis the
performance of that systemin the presence of a single
failure.

MEMBER BONACA: " The worst single failure”
it says. The regulation has always said "the worst
single failure" --

MEMBER APOSTOLAKI S:  And i ndependent of

the initiator, right?
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MEMBER BONACA: | 'm sorry.

MEMBER APOSTOLAKIS: Single failure has to
be i ndependent of the initiator. The initiator itself
cannot count as a --

MEMBER BONACA: And you were supposed to
realize the worst single failure.

VEMBER APCSTOLAKI S:  That's ny
under st andi ng.

MR. VERM EL: W don't disagree with that.
That's absolutely correct. For AOOs and for
accidents, we always assune the worst single failure
concurrent with the event.

MEMBER BONACA: And that's why you did the
sensitivity analysis and that gave you an
under st andi ng of the system cs.

MR. WERM EL: Correct.

MEMBER BONACA: What was the worst thing
that you had to do and you could --

MR WERM EL: But what Samis trying to
get to though is | anguage in the standard revi ew pl an
that we're trying to renove that seens to be anbi guous
in that it seenms to inply that for events that we
would classify as AOCs where fuel danamge is not
permtted it would seem to allow that and that

| anguage we believe is inappropriate because the
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situation that you speak of, Dr. Bonaca, where we have
a steamline break and fuel damage is permtted is
classified as an accident.

VI CE- CHAl RVAN WALLI S:  Acci dent.

MR WERMEL: [It's not an AQO

MEMBER BONACA: That's right.

MR VWERM EL: So we have a criterion for
limted fuel damage within specified acceptance
criteria.

MEMBER BONACA: | f you have an acci dent,
woul d you put it thenin Category IV, Limting Faults?

MR. VWVERM EL: W woul d, yes, but we only
have two categories. W only have AOOs and we have
accidents or limting faults.

MEMBER BONACA: The reason why |'m asking
this question too is that we just reviewed this
t echnol ogy neutral --

MR. WERM EL: Franework, yes.

MEMBER BONACA: -- franmework that they're
using the traditional ANScriteria of the incidence of
noderate frequency, AQOOCs, than infrequent events and
they don't call them ACCs and then they use limting
faul t.

MR VERMEL: Unfortunately, we are

dealing with a standard revi ew pl an that was i ntended
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for application by reviewers to the operating fleet
and we had to cover as best we could with the | anguage
that we had the situation that was used when those
pl ants were designed and built.

Wth the newreactors, we understand that
there will be this newframework and that there nay be
sone devi ation. Renenber. You are allowed to deviate
fromthe criteria of the standard review plan. For
exanpl e, | think when you tal k about the ESBWR or you
neet with the ACRS for that standard design you wl|
find three categories of events. You will find
i nfrequent events. You will find a mddle category
and you will find accidents.

So they have inplenented this criteria
differently and since you're witing arule applicable
to that design, there is no problemw th that provided
the staff can agree that the categorization makes
sense and fitsintothe criteriathat it would believe
to be appropriate. But the current fleet was really
designed with the two categories in m nd.

MEMBER BANERJEE: | guess the argunent put
forward to the Subcommttee was that there was a basis
in the regulations for these two categories. But
there wasn't a basis in the regulations for the

internedi ate category. That's how | understood it.
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MR WVWERMEL: And that's correct. There

isn't that I'maware of anywhere in the GDC where you
don't have either perm ssion for exceedance of a fuel
design limt or non-permssion. It's only one or the
other in the way the GDC is currently worded and
that's how the categorizati on was basi cal |y devel oped
for the current operating plants.

VI CE- CHAl RVAN WALLI'S: The categori zation
in the SRP seens to be based on frequency.

MR WERMEL: That's the primary input.

VI CE- CHAI RVAN WALLI'S: Is the decision
greater or less than 10% or sonmething? O what is
t he borderline?

MR WERM EL: You can calculate it based
on the -- It talks about that's the intent for the
life of the plant.

VI CE- CHAI RVAN WALLI' S:  When the plant is
relicensed two and three tinmes. | nean, what is the
life of the plant?

MR. VERM EL: These days it's 60 years for
t hose that have received a renewed |icense.

VI CE- CHAI RVAN WALLIS: And this nakes a
difference. This is how you decide whether it's one
or the other.

MR. WVERM EL: | think we decided
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primarily on the categorizationthat's in the standard
review plan and that's based on operati ng experience.

VI CE- CHAl RMAN WALLIS: Ah. So it's a
vague sort of thing. It could change fromone to the
ot her as experience devel ops.

MR. M RANDA: We have an exanpl e of that
with the tube rupture

VI CE- CHAI RVAN WALLI' S:  Yes. Sure.

MEMBER ABDEL- KHALI K: At the end of the
day, though, if your recommended change were to go
t hrough, would the licensee still be required to
perform anal yses for incidents of noderate frequency
in conbination with any single act of failure?

MR. M RANDA: W wanted to delete that.
VW want to --

MEMBER ABDEL- KHALIK: |'m hearing two
di fferent things.

MR.  VWERM EL: The answer is yes.
Absol utely, they would. For any event, an AQCO or an
acci dent, you al ways assune a single act of failure in
a mtigating systemand it's the worst single act of
failure in the mtigating capability. W always
assune that.

MEMBER BONACA: That was the foundation to

understand the systemic. |In absence of PRA or
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what ever, you were doing this analysis to understand
the sensitivity to different conmponents.

MEMBER ABDEL-KHALIK: | think it's
important for the record to reflect that the answer
that we just heard because that's inconsistent with
the indications that we heard in the earlier
presentati on.

MR M RANDA: No, it isn't and if we can
go on, I'Il show you why.

MEMBER BONACA: Let's go on.

MEMBER BANERJEE: Let's proceed, yes.

MR. M RANDA: Ckay. This is the statenent
that we want to renove fromthe SRPs and here we see
"an i nci dent of noderate frequency i n conbination wth

any singl e act of conponent failure or single operator

error.” So first of all, we have to deal with the
definition of "incident of nobderate frequency"” and
that is a Condition Il event and with this revision,
it could also include Condition Il events.

And "in conbination with any single act of
conmponent failure," single act of conmponent failure
generally means a failure in a protection system But
the way it's used here it means another initiating
event, another AQCO, another Condition Il or Il event

because it's equated, for exanple, with a single
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operator error which is another ACO. So what they're
doing here is they' re conbining AOCs. They are taking
two events at the tinme, two i ndependent fail ures.

MEMBER BANERJEE: But what about the stuck
open safety or relief valve whichis, | guess, the one
that's -- one of the things that are of concern here?

MR. M RANDA: The way |'ve seen that used
and | think you're referring to Three Mle Island
that's --

MEMBER BANERJEE: That's a nore conpl ex
chain. |'mnot.

MR. M RANDA: But the key there is it is
a chain. The stuck open relief valve is a
consequential failure. It results from another
failure.

MR VERM EL: Sam let ne try. Let's take
Three Mle Island for exanple. The initiating event
was a | oss of feedwater. That's an AOO. That event
shoul d have | ed to no fuel damage because our criteria
assumng a single act of failure in the mtigating
system woul d not have permtted it. Wat happened
during the event? The PORV stuck open. Now you have
an event that started as an AOCO becom ng an acci dent.

VI CE- CHAI RVAN WALLIS: So it's not an

acted failure. 1t's just another event.
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MR. VERM EL: What Samis trying to say is

if you believe that is an act of failure then you
shoul d have not all owed fuel damage to occur and what
we're saying is no. W want to clarify the | anguage
that we wouldn't take a consequential failure or --
I"'m using the wong word. A second independent
occurrence that could actually be called an event
concurrent with the initial AOO because then you woul d
be all owed fuel danage and it wouldn't fit into the
AQO category. That's an acci dent.

VI CE- CHAI RMAN  WALLIS: What's the
di f ference between occurrence or a second event and a
single failure?

MR. WVERM EL: The single failure criterion
in the GC tal ks about mtigating systens.

VI CE- CHAl RVAN WALLI'S: But the problemis
the mtigating system It releases pressure and it
closed. So it failed, didn't it?

MR WERM EL: Yes.

VI CE- CHAI RVAN WALLIS: A failure of a
mtigating system

MR WERMEL: Al we're trying to say is
such an event should not be considered an ACO.  You
woul d categorize it as an acci dent and apply different

criteria.

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

136
VI CE- CHAl RVAN WALLIS:  If you have an AQO,

you supposed to consider failure of a mtigating
system

MR. WERM EL: Correct.

VI CE-CHAIRVAN  WALLIS: So | don't
understand the | ogic actually.

MR WERMEL: The PORV isn't part of the
mtigation for a feedwater transient.

MEMBER ABDEL- KHALI K:  But that cones in
because the current SRP says "in conbination with any
single act of conponent failure.”

VI CE- CHAl RVAN WALLIS: "Any single."

MEMBER ABDEL- KHALI K: Wi ch nmeans the
licensee has to do a series of sensitivity
calculations to identify.

MR VVERM EL: Don't m sunderstand ne. The
| i censee has anal yzed for any such, all these, events
that we're talking about. If | had an feedwater
transi ent and the PORV stuck open, the capability for
the plant to cope with that given a single act of
failure on top onit is still there. But what Samis
trying to say is the criteria for AOCOs doesn't apply
to that kind of an event. The criteria for accidents
does and that neans limted fuel damage. That's al

we're trying to say.
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MEMBER APOSTOLAKI S:  What you're saying is

that as they do the sensitivity analysis they find
that they cannot cope with this. So that's not AQCO
anynore. |t has to be noved to another category.

MEMBER BONACA: Limiting faults. [|I'm
trying to understand. You're tal king about accidents,
but yet all you put out there was two categories.

MEMBER APOSTOLAKIS: He's noving to the --

MR WERM EL: It would nove into the other
category. Such a situation where you have a feedwat er
transi ent and a stuck open power operated relief valve
noves it into the other category. That's correct.
That's the staff's interpretation. It always has
been.

MEMBER BANERJEE: But now you al so have a
requi renent that an AOO should not escalate into the
ot her category.

MR WERM EL: That's correct.

MEMBER BANERJEE: |'mjust trying to
grapple with this conplexity in ternms of what happens
if the AOO | eads to sonet hing which noves it into the
ot her category.

MR. WERM EL: Sam has an exanpl e that he
and | have tal ked about in the past. Wat we do is we

ask the li censee when we find such a situation to deal
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with it, to find a way to preclude that occurrence
from happening. |In other words, if you have to fix
the size of the aux feed system to prevent a
particul ar anot her event from happening on top of the
initial AOO in other words, make it bigger, add nore
flow, sonmething |ike that, then maybe that's what they
need to do.

VI CE- CHAl RVAN WALLIS: Let nme ask you. |If
TM PORV had not stuck open, was it an AOCO or was it
an acci dent?

MR VERMEL: It was an AOO. It was a
sinple feed --

VI CE- CHAI RMAN  WALLIS:  Two things
happened. They had | oss of feedwater and then the aux
feedwater didn't work.

MEMBER BONACA: That wasn't even assuned
anyway.

VI CE- CHAl RVAN WALLI'S:  That was assuned as
a failure.

MEMBER BONACA: Because PORV was never --

VI CE- CHAI RVAN WALLIS: So the aux feed
failure woul d be one of these single failures in an
AQO case?

MR. VERM EL: No. The auxiliary feedwater

systemis designed and intended to be available --
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VI CE- CHAI RVAN  WALLIS: It was not

avail able at T™M.

MR VWERM EL: Then it was not.

MR- M RANDA: It was not avail able due to
an operator error.

MR VWERM EL: And there were reasons for
t hat .

MEMBER APOSTOLAKI S:  What did you say,
Mari o, just now?

VI CE- CHAI RVAN WALLI'S: | don't understand
at all.

MEMBER APOCSTOLAKIS: Did you say it was
not anal yzed?

MEMBER BONACA: The PORV was not anal yzed
because it was not considered a conponent.

MEMBER APOSTOLAKI S:  An active conponent.

MEMBER BONACA: And so therefore it was
never anal yzed because it was not a mtigating system
of any --

MR- VWERMEL: Dr. Bonaca, that's not
entirely true. TM had an analysis for a snmall break
| oss of cool ant accident which is what you have with
a stuck open PORV.

MEMBER APOSTOLAKI'S:  An initiator.

MR. VWERM EL: Yes, i ndeed.
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MEMBER BONACA: -- as an consideration
failure.

MR. WERM EL: As an accident, yes.

MEMBER CORRADI NI : | guess |'m-- Somehow
this is, unless | msunderstood, a classification
i ssue.

MR WERMEL: That's all it is.

MEMBER CORRADI NI : But Said asked an
i nportant question that | want to re-ask because |
t hought he asked regardl ess where you stick the Il1s,
now the Ills have beconme |Vs, so the greens are bl ues

and what ever, are you required to do the analysis in
all conditions because | don't know how you phrased it
but I heard a yes? So it seens to ne then nothing has
changed from what is required by the licensee to
anal yze what | call operational transients, AQGCs,
versus what one will now classify as only accident.

MR. WERM EL: Not hi ng has changed with
regard to the assunptions that are made i n either case
and that assunption includes the limting act of
failure in the mtigating system

MEMBER BANERJEE: |f we | et Sam speak,
he's going to show us that the current criterion that
is redundant, right?

MR M RANDA: That's right and all we're
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sayi ng here is that what we want to elininate, what we
want to take out of the SRPs, is this notion of
| ooking at ACCs two at a tinme and ACO i s anal yzed and
it's shown that it does not violate acceptable fue
design limts. Taking two AOCOs at one tine according
to the SRP will permt sonme |evel of fuel damage.

MEMBER BONACA: The | anguage however is
confusi ng because AOCs has al ways been consi der the
initiator.

MR. M RANDA: That's right.

MEMBER BONACA: "Failure to assune" neans
any possible single failure that the system --

MEMBER APOSTOLAKI'S:  In addition

MR. M RANDA: That's right.

MEMBER BONACA: Because you have a nunber
of systems coming, mtigating systens, and you are
assumng the failure of one or the other. There are
others. Wen you talk about AOGCs, it inplies you're
assum ng two i ndependent.

MR. M RANDA: That's correct.

MR VWERM EL: That's what we want.

MR. M RANDA: That's right. And that's
what we want to address here.

MEMBER APCSTCOLAKI S: But com ng back to

your point earlier, you said that the valve of the
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pressuri zer was not considered as a failure because it
is not part of a mtigating system

MEMBER BONACA: The interesting thing was
this, that when you were realizing another pressure
transient it was always felt that the PORV was a
relief function of some type. It gave you sone relief
because it opened up and kept your pressure bel owthe
[imt. Therefore, it was no nodel because it wasn't
viewed as -- It was sinply a nodel. The only place it
was nodeled was for a small break LOCA as an
initiator.

MR. M RANDA:  Yes.

MEMBER BONACA: And that was a fundanent al
flaw in the approach that wasn't in the accident
anal ysis that if something was vi ewed to be sonet hi ng
that helps you and in this particular case it was
hel pi ng you maintain pressure below the big pressure
[imt, then you would not nodel it and it gave you a
mnd set that said that you never consider it as a
single failure, for exanple, if you | ose the | oss of
f eedwat er .

MEMBER APOSTOLAKIS: But according to
this, it should have been considered because any
single act of failure.

MEMBER BANERJEE: But this is what they
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want to renove, right?

MEMBER APOSTOLAKI'S:  Right. But at that
time it was enforced.

MEMBER BANERJEE: |t was enforced.

MR. M RANDA: (kay.

VI CE- CHAl RVAN WALLIS: You're going to
show us it's redundant.

MEMBER BANERJEE: Which is why we spent
hours tal king about this as you can i magi ne.

MR. M RANDA: Ckay. Single failure.

CHAI RMVAN SHACK:  You have to 12: 00 noon
t oday.

MEMBER BANERJEE: | know.

MR. M RANDA: The issue is the definition
of what a single failure is.

MEMBER BANERJEE: Once you have it, |
think that's it.

MEMBER CORRADI NI :  We won't.

MEMBER APCSTCOLAKI S: Let the guy nove on.

MR. M RANDA: The single failure, the
traditional definition, is what we find in the GDC and
this is a single failure in a protection system and
it's a design requirenent. The protection system has
to performits function despite a single failure.

MEMBER BONACA: Can | just sinply
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interject again? Your |anguage, | nmean you' re talKking
protection system There is only systemthat could be
call ed a protection system reactor protection system
You're referring to ECCS. You're referring to ATWS
system They are mtigating systens.

MR. M RANDA: Protection systemwth a

small "p." Yes.

MEMBER BONACA: That's what confusing ne.

MEMBER APCSTCOLAKIS: Call themsafety
functi ons.

VI CE- CHAI RVAN WALLI'S: | don't understand
the term -- A relief valve is a protection system

agai nst over pressure.

(Several speaking at once.)

MR MRANDA: That's right. If it's
safety qualified, yes.

MEMBER BONACA: All I'mtrying to say is
that there is a |l anguage t hat has been established for
40 years --

VI CE- CHAI RVAN WALLIS: |I'mjust going to
t hrow up hands and say you guys nust know what you're
doi ng.

MR. M RANDA: This slide indicates that
there are two ways you can |l ook at a single failure

and since the previous slide doesn't tell you what a
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single failure, it's a single act of failure, any
single act of failure. Normally, you would expect to
interpret that as the single failure in a protection
system But the way it's used in that paragraph
indicates to us that it's an equival ent of an AQQO
It's aninitiating event. A single operator error is
also an initiating event.

VI CE- CHAI RVAN WALLIS: It's sonething
beyond your original intent when you define "single
failure."

MR MRANDA: It's also a single failure
in terns of an AQO

MEMBER APOSTOLAKI S:  But my under st andi ng
was a single failure was not an initiating event.

MEMBER KRESS: That's correct.

MEMBER APOSTOLAKIS: A single failure
criterion, it is not an initiating event. It's a
postul ated addition of failure that you have to
postul ate and denonstrate a few things.

MEMBER KRESS: Yes.

MEMBER APOSTCOLAKIS: So this is a new
interpretation to ne.

MR MRANDA: It's not new, if you | ook at
Chapter 15.

MEMBER APOSTOLAKIS: The way it was
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i nterpreted?

MEMBER MAYNARD: We're mixing a | ot of
di fferent | anguages here.

MEMBER CORRADI NI :  Ri ght.

MEMBER MAYNARD: It is confusing. [|I'm
following it but it is very difficult because we are
mxing like Mario said on reactor on the protection
systens and single failures. W're kind of junping in
several different areas.

MEMBER BONACA: But the question is when
we say "single failure"” do we ever nean a failure that
actually initiates an ACO? In my m nd no.

(Chorus of no's.)

MR. M RANDA: No, except in this paragraph

MR WERMEL: Yes, | agree. W didn't
nean that. However, our understanding is that people
have interpreted this | anguage that we want to renove
differently than what you just said, Dr. Apostol akis.

MEMBER APCSTOLAKIS: Right. But it seens
to me --

MR VWERM EL: This has been the
traditional interpretation because this conmes right
out of the GDC

MEMBER APCSTOLAKIS: Right. So the second
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bullet is their unusual interpretation.

MR WERMEL: |It's not that unusual. It's
unusual and it's not right.

MR. M RANDA: |f you | ook at Chapter 15,
take any accident that's described in Chapter 15, the
first or second paragraph usually says sonmething |ike
"The following is an analysis of the loss of |oad
event and | oss of |oad event can be caused by..." and
it's operator error, closing of the turbine stop
val ve, tripping of the condenser and so on. They have
various causes for that event. These are the
initiating events and only these are single failures.
It's a single failure of a conponent, wusually a
control system conponent or a val ve.

MEMBER APCSTCOLAKIS:  Yes, it is a single
failure but it's not "the" single failure the
regul ations are referring to. That's the point.

MEMBER ABDEL- KHALI K: Let ne give you an
exanpl e.

MEMBER BONACA: But the single failure is
you have | oss of feedwater or you have --

MEMBER ABDEL- KHALI K: Let ne give you an
exanple. You have |loss of feedwater. That's an
anticipated event. |f everything works out okay, the

plant will shut down. No damage. Okay. You have
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| oss of feedwater and you have one of the aux
feedwater punps fail. That's an assuned single
failure. Correct.

(OFf the record conments.)

MEMBER APOSTOLAKI S: Correct.

MEMBER ABDEL- KHALI K: That is not an
initiating event. That's the assuned single failure.

MR- M RANDA: And that would be in the
anal ysi s.

MEMBER ABDEL- KHALIK: In that particular
case given the redundancy i n the aux feedwat er system
again the plant will denonstrate that there is no fuel
failure.

MR. M RANDA: Right. Exactly right.

MEMBER ABDEL- KHALI K:  But the licensee is
required to assume nany other single failures and
identify the worst single failure that can possibly
happen i n conbi nation with a | oss of feedwater and for
that particular conbination that |icensee is required
to show that only limted fuel damage occurs.

MEMBER APOSTOLAKI S:  Ri ght.

MEMBER ABDEL- KHALI K:  Now you want to
remove that requirenent and innmy mnd, that is aloss
of margin.

MR. M RANDA: | can give another exanple.
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MR VWERMEL: It isn't the loss of margin
at least not in ny mnd because those other failures
t hat you speak of have been anal yzed in other events
or under other categories. It's been accounted -- And
that's where Samgets into this idea of the redundant
criteria. It has already been accounted for in the
anal ysis of other events or other accidents.

MEMBER ABDEL- KHALI K: |f one would start
with a clean sheet of paper, there is no way for a
licensee to identify those events that you're talking
about according to your classification.

MR- WERM EL: There is because we have the
standard review plan which tal ks about those events
and those accidents that we believe form the basis
upon which the plant shoul d be desi gned.

MEMBER BONACA: Let nme expand on what Sai d
said. ay? So you assune the |loss of -- You assune
t hey have | oss of feedwater and then you assune that
one of their trains of feedwater doesn't work. That's
why you have redundant systens. |f you had, for
exanpl e, a design just as an exanpl e where you have a
common header by any reason and you will have these
two trains possibly isolated, you woul d have to assune
the failure of both trains because they would be

controlled by a single valve.
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(O f the record discussion
si mul t aneousl y.)

MEMBER BONACA: That's what you woul d have
to do. So you would find that your design is so poor
t hat somehow you had a val ve out there in the header
and that val ve can cl ose and deny all those -- and you
woul d have to assune -- So again, it doesn't matter if
you analyze that kind of condition in a different
event for the |oss of feedwater that is the limting
condition that you have to assune.

MR M RANDA: | don't want to change any
of that. No.

MEMBER CORRADINI: Can | just get a
clarification because Said asked a very particular
guestion and | want to make sure | understood the
answer. Hs point is that what you're going to renove
is you' re going torenove the licensee to do this sort
of analysis and your answer is back is true, but the
I icensee would have done that analysis for another
reason anyway.

MR. M RANDA: Yes.

VMEMBER BANERJEE: \WWhere woul d he have done

MR VWERMEL: |[|'lIl go back to ny exanple.

| had loss of feedwater transient and the power
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operated relief valve on the primary side sticks open.
He would have analyzed the sticking open of the
primary relief valve as part of the anal ysis for snal
break loss of coolant accident and he would show
mtigation capability for that event given a single
act of failure. But he wouldn't conbine that event
with the feedwater transient at the sane tine.

MEMBER BONACA: That's an initiator, but
at TM what you had you had an accident and all ended
up in a LOCA

MR WERM EL: Correct, and the LOCA has
been anal yzed.

MEMBER BANERJEE: But you are | ooking at
di fferent sequences here, right?

MR. VERM EL: The problemthat | have with
this entire discussion is | wouldn't know how to
deci de what conbi nati on of events and things |ike that
| want to conbine.

MEMBER ABDEL- KHALI K: But that's the job
of the |licensee.

VI CE- CHAI RVAN WALLI S: The whol e probl em
That's the whol e probl em

MEMBER  ABDEL- KHALI K:  Because the
regul ation says any single failure. So the |licensee

has to do sensitivity anal yses, | ook at all the single
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failures and then cone up with the worst single
failure and that's the one for which they shoul d show
these criteria for that.

MR WERMEL: In the Appendix A, the
single failurecriterionis definedinthe definitions
and it tal ks about a single failure in the mtigation
systens. It doesn't tal k about an unrelated single
failure concurrent with an event.

MR MRANDA: | would like to give you two
exanples to illustrate the difference between what
we' re tal king about.

MR VWERMEL: |It's clear

MR. M RANDA: First of all, the
traditional definition of single failure, |ook for
exanple at a steam line break. A steamline break
requires the operation of several protection systens.
You need a reactor trip, for exanple. The reactor
trip, there's a single failure in the reactor trip
that assuned the reactor trip nevertheless occurs
because it's designed to work that way.

W have a single failure in the safety
injection system Say we |ose one train of the safety
injection system W have safety injection
neverthel ess at a | ower rate perhaps. Neverthel ess we

have it because it's designed that way. So here you
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have an accident with two single failures assunmed in
two different protection systens and that's the way
it's anal yzed.

VWhat we're trying to elimnate here in
this SRP revision is the requirenent to consider a
conpletely unrelated failure. For exanple, |'ve just
seen recently a subnmittal by a |licensee operating a
conmbustion engineering plant where they take two
events they have follow ng this provision, follow ng
this SRP criteria and what they did there was they
| ooked at a | oss of off-site power event and they said
the loss of off-site power event will produce a very
low D&BR. 1t's one of the events that will reduce
t hermal margi n consi derably.

And then they conmbine that with a rod
wi t hdrawal at power event because that's anot her event
that will reduce thermal margin considerably. The two
events are unrel ated but they assune that they occur
simul taneously. Physically, it's not even possible
because --

MEMBER BANERJEE: And what do they cone to
t he concl usion with?

MR. M RANDA: They concl uded that the | oss
of off-site power conbined with a rod withdrawal at

power still neets the fuel designlimts in this case.
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MEMBER BONACA: The exanple you made, it

is just a gross application of that. | nean, |'ve
never seen it before.

MR. M RANDA: This happens a lot. W see
conmbi ned AOCOs like this a lot usually fromconbustion
engi neering plants by the way where t hey conbi ne ACCs
and the ACCs are conpl etel y i ndependent, unrel ated and
in this exanple | gave you not even physically
possi bl e.

MEMBER BANERJEE: But why do they do that?
There nust be a reason, right?

PARTI Cl PANT: To get this | anguage.

MR. M RANDA: That's right.

MEMBER BANERJEE: No, there is a reason --
Are they trying to do sonething like bunp it up a
category so they can allow fuel failure? Wat is the
real -- There nust be a reason. Nobody is an idiot.

(Laughter.)

MEMBER BANERJEE: Let's assune they're
smart guys.

MR. M RANDA: They expect the NRC staff to
be | ooking for analyses such as this. |In this case,
they didn't need to bunp it up. |If they had to, if
t hey had sone fuel failures, they woul d have been abl e

to take sone. In this case, they didn't have to. But
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they submitted this anal ysis because they figured we
expected to see it.

MEMBER BONACA: | still take objection
wi th your | anguage. You gave us the exanpl e of steam
line break. You talk about protection systenms or two
protective actions. The first one is the protection
system the RPS. They have a scram |If you take the
failure of the scram you're going to ATW. It's a
di fferent category and you don't want to even | ook at
it.

MR. M RANDA: But the point is you can't
the failure of the scram To get a failure of a
scram you need a common node failure to get to ATWS.

MEMBER BONACA: Then you said there is
anot her protection systemwhich is the self-injection
system Initially, it was called the nmitigating
system and not protection. Protection is the RPS.
That's traditional |anguage. |'monly saying | hope
that in the SRP you are not changi ng | anguage whi ch
has been established for 40 or 50 years now and
everybody has been operating with it, | nean, just
because it's confusing.

MR. M RANDA: (Ckay. But you get the --

VI CE- CHAl RVAN WALLI S:  Have you shown this

redundance yet?
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MR. M RANDA:  No.

VI CE- CHAI RVAN WALLI'S: That's what you
were going to show ne.

MR M RANDA: No, I'mstill getting there.

VI CE- CHAI RMAN WALLI'S: That's what I'm
wai ting for.

MEMBER BONACA: All right. Let's go.

VI CE- CHAl RVAN WALLI'S:  If it's redundant,
| don't care whatever this argunent -- all that's
going on here. If it's redundant, throwit out.

MEMBER BONACA: W are trying to clarify.

MEMBER BANERJEE: | think it's hard to
prove it's redundant.

VI CE- CHAl RVAN WALLIS: It's hard to prove
it's redundant.

MEMBER BONACA: If the clarification is
obfuscati on because you' re using a di fferent | anguage,
we are not acconplishing the objective of what we
have. W're just clarifying, right?

MR. M RANDA:  Yes.

MEMBER BONACA: Ckay. o ahead.

MR. M RANDA: When | tal k about protection
systens, |I'mtal king about any systemthat's used in
response to an event to protect the plant and it could

be a reactor trip or it could be ECCS
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MEMBER BONACA: -- the | anguage --

MR. M RANDA: The first bullet is fromthe
GDCs and we saw this before. Finally, it says "Fuel
design limts are not exceeded during any condition of
normal operation.” That's the GDC. And we know t hat
an AOOis a condition of normal operation. Therefore,
we know t hat t he conbi nati on of AOGOs, two i ndependent,
random AOCs is not a condition of normal operation.
So we could say "a condition that is not of nornal
operation may cause fuel design Ilimts to be
exceeded." Are we agreed?

So when we say a condition that is not of
normal operation that may cause fuel design limts to
be exceeded is exactly the sane as the requirenent,
the first bullet. |It's the sane statenment only it's
in the contra-positive. W just take the second
condition, normal operation. W negate it, put it at

the front, a condition that is not of normal
operation"” and we negate the first proposition, "fuel
design limts are not exceeded." Now they may be
exceeded. It's the contra-positive. If Ais B, then
not B is not A

MEMBER ABDEL- KHALI K: Let ne give you a

specific exanple again. Let's go back to the exanple

| tal ked about. You have |loss of main feed and then
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following that the single failure is failure of a
single aux feed punp. Ckay?

MR. M RANDA: Right.

MEMBER ABDEL- KHALI K: This is an un-event.
The plant is designed. You have three aux feed water
punps. The response, there is no danage.

MR VWERM EL: And that's an AQO

MEMBER ABDEL- KHALI K:  Let's say you renove
this requirenment and the desi gner would interpret this
as "Ckay. | don't need redundancy in aux feed water
punps.” He's starting froma white sheet of paper.
He has only one aux feed water punp and therefore you
| ose your main feedwater punp. |If you were to |ose
t he aux feedwater punp then this becones a total |oss
of feedwater event. Right?

MR, WERM EL: Yes.

MEMBER ABDEL- KHALI K:  Which is anal yzed as
a Condition Il or as an accident, total |oss of
feedwater, a feed and bl eed event.

MR. VERM EL: No.

MEMBER ABDEL- KHALIK: It is not?

MR. VERM EL: No.

MEMBER ABDEL- KHALI K:  Total |oss of
feedwater is not anal yzed.

MR VERM EL: No.
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VI CE- CHAl RVAN WALLI' S:  One generator.

MR WERMEL: No. There is no provision
that | amaware of that credits "feed and bl eed" for
a |l oss of feedwater event.

MEMBER ABDEL- KHALIK: If you had only --
My concern -- Let nme tell you that the bottomline --

MR. WERM EL: | hope not anyway.

VMEMBER ABDEL- KHALI K: Hol d on. The bottom

line for my concern is by doing this you're sort of
removing one of the incentives for equipnent
r edundancy.

MR WERM EL: No, | disagree because Sam
was trying to say and I'll say it again there is
not hing in what Samis tal ki ng about that negates the
requi renent of the GDC for redundancy, single failure
capability in the mtigation systens. Nothing.

MEMBER APOSTOLAKIS: What is it that we
are renovi ng when you say we're renoving this?

MR WERMEL: 1It's the |anguage that Sam
had up on one of your very first slides, | believe,
Sam

MR. M RANDA: Actually, it's the bottom
bullet right here. "The conbination of two AOCOs may
cause clad damage." That's the piece.

MEMBER BONACA: But you said sonething
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el se which was inportant before that they would be
i ndependent, unrelated AOOs. That's a fundanental
i ssue.

MR WERMEL: But that's the point. The
point that Samis saying is the interpretation of the
| anguage that we would |i ke to renove has been t hat --
And he gave you the exanple of the conbustion
engi neering plants t hat you have t hese two i ndependent
AOCs that are not only unrelated but sonetinmes can't
even physically happen being interpreted as part of
the licensing basis for some plants. W want to
clarify that.

MEMBER ABDEL- KHALI K: But that's an
interpretation whichis inconsistent with the |l anguage
t hat says "an incident of noderate frequency in
conmbination wth any single act of conponent
failure..."

MR WERM EL: kay. |I'll go back to Sam s
exanple. If | take that |anguage on the CE pl ant,
|"ve had this feedwater transient, let's say, and |
now have -- Let's think. You gave the exanple even
better. They were totally unrel ated events.

MR. M RANDA: The exanple | gave which is
one | just saw yesterday was a | oss of off-site power

in conbination with a rod withdrawal at power.
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MR VWVERM EL: Right. You can't have a rod

wi t hdrawal at power and a loss of off-site power
because you can't withdraw the rod if you have no
power .

MEMBER BANERJEE: But let's say that's the
sort of exception, a silly one, but in order to avoid
peopl e doing sone, let's say, silly analyses, you're
removing a criteria which | guess we don't understand
all theinplications of it. This is what | think what
you're encountering. |If the inplications were very
clear and let's say that what you said that nost
likely this will get analyzed in sone other way, then
if it is analyzed in sone other way the issue that's
troubling is does it matter what the sequence is of
how that happens because you said that it wll be
anal yzed as a small break LOCA or sonet hing.

Now does that nean that if the PORV is
open as just as an exanple due to sone AQCO being an
initiating event, is that equivalent to analyzing it
as a small break LOCAwith a single failure? Maybe it
is. But one has a different sequence fromthe other
and | don't know if that sequence nmatters.

MR. VWERM EL: Renenber what the "criteria
for an ACO' includes and that's the frequency of the

occurrence of what we're tal king about. | indicated
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to Dr. Wallis that there's sonme experience base that
supports the frequency. A sudden opening of the PORV
in and of itself it creates a small break LOCA and |
don't think a sudden opening of the PORV is an
antici pated operational occurrence. | don't think
under the normal |ife of plant we would expect or
anticipate that a power operated relief valve would
j ust suddenly open. That should not happen. So that
would not be considered an AOO. That would be
classified as an accident.

MEMBER BONACA: As an initiating event.

MEMBER BANERJEE: That's what | was goi ng
to say, initiating.

MR VWERMEL: Initiating events are
acci dents or AQCGCs.

MEMBER ABDEL- KHALI K:  But an operat or
action that would render aux feed unavailable is a
single failure.

VI CE- CHAl RVAN WALLI S: It happened at TM.
It just was that the valves were not cl osed.

MR. VERM EL: And we hope that we've dealt
with that particular problem through other ways
because the criteria, the general designcriteria, are
specific to the systens designs thenselves. The

operator is governed by procedures, by technical
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speci fications, by other things and we believe those
control his or her actions sufficiently so that those
ki nds of events are unlikely.

VI CE- CHAI RVAN WALLI S:  About three hours
on this at the Subcommittee neeting. | don't think
we've clarified things very nuch.

MEMBER APCSTOLAKIS: But it seenms to me
that what they're saying is not that obscure. |[|f you
go to slide 9, it says "renove the |anguage which
states that conbined AOCOs nmay lead to fuel clad
damage.” And | was told earlier that there is a |ist
of these AOCs sonmewhere.

MR. M RANDA: Yes. |It's in Chapter 15.0.

MEMBER APOSTOLAKI S:  So that's very cl ear,
is it not, that you can't take two of those and say
that's an AQO?

MEMBER BANERJEE: But that's not what
they're saying. They're saying --

MEMBER APCSTOLAKIS: But that's what
t hey' re renoving.

MEMBER BANERJEE:  No.

MEMBER ABDEL- KHALI K:  They are renoving
nore than that.

MEMBER BANERJEE: More than that.

MEMBER APOSTOLAKIS: And what is the
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addi ti onal |anguage?

MEMBER BANERJEE: It doesn't have to be an
AQCO

VI CE- CHAl RMAN WALLIS: Slide 6.

MEMBER BANERJEE: Any single failure is
bei ng renoved.

MEMBER APOSTCLAKI'S: But that's not what
he said.

MR. M RANDA:  No.

MR WERMEL: No. The single failure in
the mtigating systemis not being renoved.

MEMBER APOSTOLAKIS: Yes. That's ny
under st andi ng.

MR WERMEL: It can't be. It's in the
general design criteria.

MEMBER APOSTOLAKI S:  Ri ght.

MEMBER BONACA: Right.

MEMBER APOSTOLAKIS: So you are still
doing the sensitivity analysis that Said nentioned.

MR WERM EL: Yes.

MEMBER APOSTOLAKIS: But this specific
thing of assuming two AOGCs being also anticipated
operational occurrence is not allowed.

MR WERMEL: That's right.

MEMBER APCSTCLAKIS: It's very sinple.
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MEMBER ABDEL- KHALI K:  Were is that

sensitivity analysis identified in the SRP as soneone
is review ng?

MEMBER APCSTOLAKIS: It's part of the GDC

MR. VERM EL: \When you read the criteria
associ ated wi t h any anti ci pat ed operati onal occurrence
or any accident, it talks about the criteria under
which those events are to be analyzed and Dr.
Apostol akis characterized it as a sensitivity
analysis. | would characterize it as the assunptions
that go into the devel opment of that particul ar
analysis. Included with that are things like |oss of
of f-site power, single failure, a nunber of things.

MEMBER APOSTOLAKIS: Slide 6 is not
renmoved. |s that correct?

MEMBER ABDEL- KHALI K:  Slide 6 is renoved.

VI CE- CHAl RVAN WALLI'S:  |Is renpved. That's
what they want to renove.

MEMBER BANERJEE: That's what they want to
renove.

MEMBER APOSTOLAKI'S: | thought --

(Several speaking at once.)

MEMBER BANERJEE: We woul dn't have been
arguing so long if they were not trying to renove

t hat .
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VI CE- CHAl RVAN WALLI S:  They want to renobve

t hi s.

MEMBER APOSTOLAKIS: That's why I'm
confused. | thought in slide 9 they state what is an
AOO. That's what they're doing.

MEMBER BANERJEE: They are renoving that.

MEMBER APOSTOLAKI'S:  And they just told us
that the GDC requirenent of assum ng an act of failure
i s not renoved.

MR. WVERM EL: Wat we're saying, Dr.
Apostol akis, is in order to nake it clear that we're
categorizing events into these two categories, this
| anguage we bel i eve confuses that categorization. W
want to take it out. Along with the assunption of
those two categories is the assumed single act of
failure in the mtigation systemfor those events and
t hat includes AOGs and that includes accidents.

CHAI RVAN SHACK: | can't find in the new
gui dance st at enent that says anyt hi ng about any single
act of failure in the mtigation.

VI CE- CHAI RVAN WALLIS: That's right.
| ooked at that.

MR VERMEL: |If you go to the SRP section
that tal ks about it, | believe you'll find reference

to the appropriate GDC
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CHAI RMAN SHACK: That's what I'mtrying to

| ook for.

VI CE- CHAl RMAN WALLIS: Wiere is it?

CHAI RMAN SHACK: | can't find it. If you
can guide nme to it, then that mght settle this whole
di scussi on.

MR WERMEL: It had better be there.

CHAI RVAN SHACK: But it isn't apparent to
nme where it is. It has to neet the requirenment of the
GDC for AOCCs and maybe buried in that is the single
failure requirenent. But | would like to see a
speci fic statenent that says consider a single factor
in any mtigating system

MEMBER ABDEL- KHALI K:  Right. Wen you're
reviewi ng look for this.

MEMBER CORRADI NI :  That makes sense.

MR WERMEL: If it's not there, we'll add
it inand that's a prom se because that's al ways been
t he assunpti on.

MR. M RANDA: Every STP section has a
statenent in there that says "The revi ewer shall | ook
at the mtigation systens that are accredited in the
anal ysis. "

CHAI RMAN SHACK: Can you tell nme the page

in this particular section?
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MR WVERMEL: Yes, find it.

CHAI RMAN SHACK: That's what |'m | ooking
for.

MR WERMEL: |If it's not in this section,
perhaps it's in the section associated with a
particular ACO. Do we have an SRP section for one AQO

handy? W don't?

MR. M RANDA: | don't have --
MR WERMEL: | wll take that as a | ook-
up. We will make absolutely sure, positively sure,

t hat every accident and every AQO --

(OFf the record discussion.)

CHAI RMAN SHACK: Certainly this is an
overall section. This seens |ike the place where it
ought to be.

MR. VERM EL: That | anguage ought to be in
there, too. | agree.

CHAI RVAN SHACK: And maybe it is, but I
can't find it.

MR WERMEL: | have my SRP scribe here
and | will make absol utely sure that he goes back and
checks 15.0 and every associ ated section in Chapter
15.0 and there's a bunch of themto assure that the
mtigation system single act of failure, worst case

single act of failure.
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VI CE- CHAl RVAN WALLI S: It doesn't seemto

be here.

MR WERM EL: Worst case because that's
what the GDC says is not |ost.

MEMBER APOSTOLAKI S:  Exactly.

MEMBER ABDEL- KHALIK: If you explicitly
include in that SRP, |'m happy.

(OFf the record conments.)

MR VERMEL: W wll doit.

VI CE- CHAI RVAN WALLI'S: | have a different
guestion here. In this SRP, it tal ks about Condition
1l events. | thought they had been aboli shed.

MR. VEERM EL: Wi ch?

VI CE- CHAl RMAN WALLIS: | thought Il and
1l were all conbination together.

MR. WERM EL: | thought we had done that.
Did we m ss somet hi ng?

MEMBER APOSTOLAKIS: Il and Il are.

MR. VWERM EL: Which SRP are you | ooking

at?

MR. M RANDA: Yes, which one is that?

VI CE- CHAl RVAN WVALLIS: On page 6, it talks
about Condition Il and Condition IIl events and

they're quite different.

MR WERMEL: Did we mss sonething?
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CHAI RMAN SHACK: Yes. It's reflecting

back on what |icensees nmay have in their own
cat egori zati on.

VI CE- CHAI RVAN WALLI'S: Accept ance
criteria, Conditions Il and 111

MR M RANDA: W're also saying in this
Chapter 15.0 that |licensees that have used this
categori zation in the past, Conditions Il, Ill and IV
events, if they wish to continue using it, they may.
W're not going to try to back-fit them

MEMBER BANERJEE: Right. W discussed
that. Yes.

(OFf the record conments.)

CHAI RVMAN SHACK:  Gentl emen, we do have a
probl emin the sense t hat we have i ntervi ews schedul ed
at lunchtine.

VI CE- CHAl RVAN WALLI S:  Ri ght.

CHAI RMAN SHACK: | guess the question is
do we need to continue this discussion after |unch or
is this something that we need to hear the | anguage.

MEMBER APCSTCLAKIS: The question in ny
mnd is all we need to see the SRP after the
revisions.

CHAI RMAN SHACK: Yes, and if you can | ook

at it over lunch and find the |anguage for us.
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MR VWERM EL: | found sone.

CHAI RVMAN SHACK:  Ckay.

MR VERMEL: In Section 15.0, page 9, the
second full paragraph fromthe top of the page.

VI CE- CHAI RVAN WALLI S:  Where are we here?
Where do | find it?

MR WERMEL: 1'Il quote fromthe
docunment. "The reviewer ascertains that the applicant
has eval uated the effects of single act of failures”
and there's a reference "and operator errors.” And
that "the |icensee's application contains sufficient
detail to permt independent evaluation of the
adequacy of systens as they relate to the..."

VI CE- CHAI RVAN WALLIS: This is part of
Section B, Anal ysis Acceptance Criteria for Postul at ed
Accidents. It's not AOOs that he's tal king about.

MR WERM EL: Ah-ha. |If we need to add
simlar |anguage to cover AOOs we'll do that.

MEMBER APOSTOLAKI S: | think after |unch

MEMBER BANERJEE: That woul d renove a | ot
of our concerns.

MR. VERM EL: And you know what? It
shoul d be clear that that |anguage applies to both,

acci dents and AQOCs.
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MEMBER APOSTOLAKI S: Cone back after |unch

and tell us exactly what sentence you woul d add where.
MR, VWERM EL: Sure.
MEMBER APOSTOLAKI S:  That's going to work.

MEMBER ABDEL- KHALI K: | think that will do

MR VWERMEL: We will do that.

MEMBER APOSTOLAKI S:  Ckay. Great.

MEMBER BANERJEE: It will make us all
happy.

MR VERM EL: W'Il do that.

(OFf the record conments.)

MEMBER BANERJEE: This was the point we
were at at the end of the Subcommttee neeting. All
t hey needed to do is add that | anguage.

VI CE- CHAI RVAN WALLIS:  You tried very
hard, Ceorge.

MEMBER APOSTOLAKIS: G ad | could be of
servi ce.

(Laughter.)

(OFf the record conments.)

CHAI RMAN SHACK:  We're going to recess for
[unch until 1:30 p.m Of the record.

(Whereupon, at 12:08 p.m, the above-

entitled matter recessed to reconvene at 1:31 p.m the
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same day.)

CHAI RVAN SHACK: We can come back into
sessi on.

Sanjoy, do you want to continue our
di scussion of the standard review plan?

MR. BANERJEE: Sure. | think the staff
wer e goi ng to conme back wi th sone wordi ng suggesti ons.
So --

CHAI RMAN SHACK: O at |east point out to
us where the wordi ng was.

MR. M RANDA: After the last neeting with
the subcomittee, | made some changes to SRP Chapter
15, Part 0, and the changes are in the copy that you
have now, and they are indicated initalics. There's
al so a strikeout on page 7 in response to Dr. Wallis'
observation that sonething in there was a definition
and not --

MR. BANERJEE: Maybe you coul d j ust
briefly lead us through this.

MR. M RANDA:  Sure.

MR WALLIS: So these are all at the end
rat her than being in context? They're all at the end,
t he changes, aren't they?

MR. M RANDA: Well, if you |look at page
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MR. BANERJEE: What about 15.2? Sone

strikeout there. Are these significant?

MR. M RANDA: No, they're not. | put
those in just to nmake it nore clear, that this is in
reference to what | nentioned this norning, that
i censees that have condition two, three, and four
events in your licensing basis, they continue to use
t hose.

MR. BANERJEE: Okay, right. Carry on.

CHAI RMAN SHACK: |s there |anguage you
wi sh to point out that covers the concern that we were
di scussing this norning, | guess, is where we were
real ly hung up

MR. BANERJEE: Yeah.

MR WALLIS: Also, AOO is defined as an
acci dent which doesn't result in sufficient damage to
precl ude resunption of plant operation.

MR. M RANDA: Yes, and that's also in --

MR VWALLI S: That's a rmuch better
definition than all of this frequency stuff. It's a
wor kabl e definition.

MR M RANDA: And it's noted in the GDCs
as wel | .

MR WALLIS: | didn't see that before. |

like the way you put that in.
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MR. M RANDA: Thank you

On page 9, under assume protection system
actions, the new text is in italics. It says, "The
performance of each credited protection system is
required to include the effects of the nost limting
single active failure. This verifies satisfaction of
the GDC criteria that required protection systens to
adequately performtheir intended safety functions in
t he presence of single active failures.”

MR ABDEL- KHALI K: But that's under Part
B. That's under Part B, which starts on page 7.

MR WALLIS: It has to do with accidents,
doesn't it?

MR. ABDEL- KHALI K:  Ri ght.

MR WALLIS: That's accidents. How about
t he AOCs?

MR. BANERJEE: Yeah, | thought you were
goi ng to add sonet hing under AOCOs. That was sort of
the --

MR. WALLIS: There's nothing in the AQO
section that tal ks about this additional failure.

MR. BANERJEE: Section A rather than B

MR. M RANDA: There was another reference
toit. I'mtrying to find it.

MR. BANERJEE: Well, at 15.10 there is the
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reviewof verifies that the applicant has specified --

MR WALLIS: That is still accidents,
isn't it?

MR. BANERJEE: Yeah, it's still on the
accidents and has included the effects of single
active failures. So that's page 10 towards the m ddle
initalics.

MR WALLIS: It's very confusing because
you have capital B as a heading, and then you have
Subsections little I, and then you have -- then it
goes to three. |Is that part of Subsection B or is
that a new thing?

And then there's Subsections A and B in
Part 6 and so on.

MR. M RANDA: Frankly, | have to adnit
that | don't know how these things are nunbered.
They' ve been changed so many tinmes, and we've had at
| east six people involved in meking these changes,
but --

MR WALLIS: Ckay. So they aren't
subsections of B.

MR. BANERJEE: No.

MR. WALLIS: No, they are separate things.

MR. BANERJEE: Yeah, under four and siXx,

| guess.
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MR. WALLIS: It is clear that four applies
both to accidents and to AOCs?

MR. M RANDA: That was ny intention. It
applies to protection systens. |t has al ways applied
to protection systenms. W talk about single active
failure. W are talking about a failure in a
protection system and, therefore, it applies --

MR. APOSTOLAKIS: Not a protection system
Saf ety system

MR. M RANDA: Safety system

MR. BANERJEE: Yeah.

MR. APOSTOLAKIS: Protection systemis a
specific system

MR. BONACA: Right, right, and by the way,
thisis all inthe text, however. Page 15.09-9 tal ks
about protection systens.

MR BANERJEE: It's in the text, but |
nmean, as you pointed out, the usage is nore rel ated
just to the SCRAM syst ens.

MR, BONACA: SCRAM systens?

MR. BANERJEE: Yeah.

MR. BONACA: The other systemis the
comuni cati on systens.

CHAI RMAN SHACK: The typical protection

system functions include trips, closures, ECC
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MR. BONACA: That's why there is the

i ssue, | nean, because there is a definition there.
CHAI RVAN SHACK: But | guess if you read
t he headi ngs carefully enough, the heading 2(a) and
(b) and then the heading 3 and 4; so four does apply
to everyt hing.
MR. ABDEL- KHALI K: But just to avoid any

confusion, it would be easier if you explicitly state

that, this sentence in italics. |If you start that
sentence by saying, "In evaluating the response to
both AOCO and postulated accidents,” comm, "the

performance of each credited protection system is
required to include," et cetera.

And that would be totally unanbi guous.

MR. M RANDA: Before the words "the
performance of each credited system" put that in.

MR ABDEL- KHALI K: Before that so that
eval uating the response to both AOOs and postul at ed
acci dents, commma.

CHAI RMAN SHACK: That addresses your
concern?

MR. M RANDA: Yes, it does. Thank you

MR. BANERJEE: And | guess on page 10 for
use inmtigating transient or accident conditions you

really nmean mtigating AOCs and postul ated acci dent,
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just to be very clear. Just before that stuff in
italics on page 15.010.

MR. M RANDA: Ckay. For use in mtigating
transient or accident conditions.

MR. BANERJEE: Yes. You use the word AOCGCs
and postul ated accidents, don't you? | nean, just to
be --

MR M RANDA: Mtigating AOCCs, false
post ul at ed acci dents.

CHAI RMAN SHACK: And just to keep the
term nol ogy consistent throughout the docunents,
right.

MR. BANERJEE: Yeah, so that there's no
anbi guity.

MR. M RANDA: (kay.

MR. BANERJEE: So would that satisfy the
committee then?

MR WALLIS: W're not going to revisit
what was taken out and why?

MR. BANERJEE: Well, effectively they're
saying that they took out something which was
anbi guous.

MR WALLI'S: That's redundant or
anbi guous.

MR. BANERJEE: Yeah.
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CHAI RMAN SHACK:  But | think the paragraph

that's i n addresses our concern that we didn't wan tot
| ose when that paragraph di sappear ed.

MR WALLIS: Well, why did we spend so
| ong this norning?

CHAI RVAN SHACK:  Well, let's not discuss
hi story here because the paragraph was not there.

MR. APOSTOLAKI S: Because entropy
i ncreases.

MR BANERJEE: Well, this is the first
time we've seen the changed wording. So shall we then
concl ude?

CHAI RVAN SHACK: | think we can concl ude
this section. | think everybody is happy.

MR. BANERJEE: All right. Thank you very
much. Very hel pf ul

CHAI RVAN SHACK: And we want to nopve on to
our next topic, whichis final results of the chem cal
effects head loss test related to the resolution of
t he PWR sunp performance i ssues, and |' mgoi ng to have
to ask Mario to chair this portion of the neeting
since | have a conflict of interest that Argonne has
been involved in work in this area.

And, Graham vyou're going to lead us

through it, | assune.
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MR. WALLIS: | think so, although Sanjoy

chai red the neeting.
MR. BANERJEE: |'m quite happy to have

Graham | ead us through this.

MR. WALLIS: | thought that would be the
case.

Vel |, you' re aware of the sunp i ssue, GSI -
191. It's several years old. Over the last few years

RES has conducted research in various areas. This
has been reported to this conmttee, and we have
witten several letters about it, which you may
recal | .

Now, | ast year we were told that research
woul d stop around the end of the first half of the
year. So the end of the spring, and what remrai ned was
to wite up the formal reports of that research

Now, we had seen the results of the
research and we had already discussed it, and in
| ooking at the final reports, it seens ot nme that nost
of the nmmjor points we'd already discussed in our
letters, but there are a few areas which we haven't
heard about, and we're going to be infornmed about
t hese today. There has been further activity.

| believe it's the feeling of the

subconmittee that these activities sufficiently
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extensive or conplete to warrant a letter from the
conmittee at this time, and that was, | think, also
the inclination of the staff at the subcommittee
neeting. And of course, we can decide that at the
appropriate tine.

So I'd like to invite the staff to go
ahead and nake their presentation.

MR SHAW If | may, Dr. Wallis.

MR WALLIS: Yes.

MR. SHAW Let nme begin. M nane is Tony
Shaw. |1'mthe Branch Chief of the Mechanical and
Structural Engineering Branch in the Ofice of
Resear ch.

This research work was conducted in ny
branch. This is a followup fromlast week's briefing
to the Thermal Hydraulics Subcommttee, and the
purpose of today's briefing is to give the full
committee an update of what we have done on research
related to resolution of Generic Safety |ssue 191.

And nost of the nmaterial like you
menti oned before was briefedin front of the commttee
earlier several tinmes, and so today we'll focus on the
update of the research activities you have that your
full conmttee nmay not have heard before. So we'll do

t hat .
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And we're not requesting aletter fromthe
ACRS. This is really for information for the full
conmittee.

Today's briefing will consist of several
parts. M. Erv Geiger will kick off to provide
overview of all the research associated with the
information of the informed resolution of GSI-191.

He will follow by discussion of the
surrogate test being conducted at Argonne Nati onal
Lab. That's Dr. Shack's support. That's to test a
surrogate material that Westinghouse is proposing to
use in their test regarding that head | oss in sunp.

That will be followed by Bill Kroti uk.
His test run at PNNL, again, regarding head | oss on a
sunp screen, as well as the enhanced head |o0ss
correl ati on he has devel oped based on the nost recent
data, including those data generated from PNNL.

And at the end we wll discuss in nore
detail the peer reviewprocess and the PI RT process we
have enpl oyed with regard to the sunp research, and
that as directed by the subcomittee |ast week, we
woul d like to focus the majority of today's time on a
peer review. W expect to spend at |east half of the
total time focused on peer review. The rest of the

time will be occupied by Erv Geiger and Bill Krotiuk[s
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review.

So with that I would like to turn that
over to Erv Geiger.

MR. GEl GER:  Thank you, Tony.

H. Erv Geiger. I'mwth the Ofice of
Nucl ear Regul atory Research, and | would |ike to thank
the commttee fore giving us this opportunity to
di scuss the results of our research for GSI-191, and
we'll also informyou of sone additional testing we
had done since we had | ast provided a presentation.

Sonme background. The GSI-191 was
established to assess the potential for debris in the
contai nment to be Grade ECCS and contai nnent spray
system performance during | oss of cool ant accidents.

And as part of that effort two ECCS
performance degradation issues were identified for
i nvestigation, and they were to decrease in the
avai |l abl e MPSAs for the ECCS/ CSS punps due to debris
accurmulation on the screen and also sonme work
i ntegration of conmponents due to --

MR WALLI'S: Now, the second one of those,
have you done any work on downstreameffects recently?

MR CEICER Well, the one that we had
done was the throttle val ves.

MR. WALLIS: That's right, but | think the
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committee was very interested in effects on the core
or the other conponents inside the reactor vessel.

MR. GEIGER | understand that's of great
interest to the commttee. However, research at this
poi nt has not been conm ssioned to do research. |
think ACRS is conducting --

MR. WALLIS: We had recommended it in our
letter.

MR CGEIGER. NRRis conducting it. NRRis
conducting quite a bit of work on that as a separate
effort, and | think they will be presenting that in a
| at er presentation.

MR SHAW Dr. Wallis, this is Tony Shaw

agai n.

| believe that topic will be part of the
di scussion that Rob Tregoning will offer. The issue
came up through the peer review, and it will go

t hrough the PIRT process. So Rob will --
MR WALLIS: Well, the peer review --
SHAW He says it's not correct.

WALLI'S: He says no?

2 3 3

TREGONI NG Rob Tregoning, Ofice of
Resear ch
The i ssues that you rai sed, there was sone

separate study that was undertaking, sone scoping
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cal cul ati ons done by Research as well as an effort in
coordi nati on between i ndustry and NRR. W don't have
t hat on the agenda for today, but |'mpresum ng i n May
when NRR cones back that that will be a point of
di scussi on.

M ke wants to follow up.

MR SCOTT: This is Mke Scott, NRR

W do plan to talk to you i n May about how
we're doing on that issue, but there is a topica
report on the subject that we're to receive in Muy.
So we probably won't have too nmuch to tell you in May.
At a later neeting we'll have nore to say.

MR WALLIS: Well, | think what we have
| earned i s the RES does not have an active programon
this subject.

MR GEIGER  Correct.

MR. WALLI'S: Thank you.

MR. CElI GER° Then subsequently chem cal
effects was identified as a potential ECCS perfornmance
degradati on phenonmenon. So we did sonme research on
t hat .

So the objectives of the research were to
determne if chem cal reaction products could formin
a representative sunp pool environment and exam ne

i ndependently the effects of chem cal precipitates or
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particul ates in conbination with insulation fiber on
t he sunp screen

Exam ne t he vari abl es affecting the debris
bypass of sunp screens and study effects of those
bypasses on the throttle val ve cl ogging. And then we
characterized the transport of coatings in water.

W had presented nmuch of these research
results in detail in several ACRS presentations in
2006, and the effort resulted in 11 NUREG CR reports,
and there are two NUREG reports and there are two
technical letter reports not on this topic.

The detailed GSI-1 research presentations,
| guess, that have been nmde previously and the
current presentation is going to focus nostly on

recent work that had been conpleted since the |ast

neet i ng.

MR. WALLIS: Now, you've witten |ots of
NUREGs.

MR CEIGER |I'msorry?

MR. WALLIS: | say you've witten |ots of
NUREGs - -

MR GEl GER Yes.
MR. WALLIS: -- on separate topics. Sone
day it mght be good to have a NUREG that throws it

all together and says this is the state of our
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knowl edge, which is useful, not just what's being
done, but extract fromit what is actually of use for
sol ving the problem

MR CEIGER Wll, there's a great deal of
detail in a lot of these reports, and as you noted,
the reports are very detail ed and perhaps there would
be sone value. | agree there could be sonme value in
sumari zing the results of all that research into
this. That nmay be sonething we nay | ook at.

MR. WALLIS: And think about that, right.

MR CGEI GER Yes.

MR. SHAW May | add sonmething? This is
Tony Shaw agai n.

W do have -- Erv is in the process of
drafting what we call RIS, a research information
letter, REAL (phonetic). W'Ill send to NRR

MR WALLIS: That will fulfill this
function then.

MR. SHAW That's exactly right. It wll
sumari ze everything, a brief description of each
research project and the reports.

MR GEl GER.  Ckay.

MR APCSTOLAKIS: W can't read that.
That ' s okay.

MR CGEIGER |'mnot sure why. That's
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i nteresting.

MR. APOSTOLAKIS: W have a file copy.
Don't worry about it.

MR GEIGER Ckay. Well, I'msorry.

So the significant findings of our
research, | guess the inportant issue to renmenber is
that the najor acconplishnents are that we did
denonstrate that gel ati nous precipitates could formin
t he sunp pool during LOCA.

MR WALLIS: Gelatinous? There were

precipitates, but is the word "gel ati nous" appropriate

her e?

MR CORRADINI: |Is that a fancy word for
"gooey" ?

(Laughter.)

MR CORRADINI: Well, |I've seen that word
used.

PARTI Cl PANT:  Sticky?

MR. GEl GER:  Non-Newtonian? |'msorry.

MR WALLIS: Wwell, a lot of themseemto
be particulates. |'mnot sure how gel ati nous they
wer e.

CHAI RMAN SHACK: | rnean, the al um num
oxyhydroxi des could be relatively characterized as

gel ati nous. The cal ci um phosphates --
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MR. WALLIS: The cal ci um phosphates are

not .

CHAI RMAN SHACK: -- as we heard are not.

MR, WALLIS: And snmall quantities of
preci pitates whether gelati nous or not --

(Laughter.)

MR. WALLIS: -- pose significant head
| oss.

MR CEICER | think where it canme fromis
that what was identified as the PM. W saw sone
gel atinous material. Wat was this?

MR WALLIS: Well, | thought that, in
fact, Argonne didn't see anything, but it still
cl ogged the screen.

MR CGEIGER Well, that, too.

MR. BANERJEE: | nvisible.

MR GElGER Wl |, not w thout
magni fication. |If we had magnification we m ght have
seen sonet hi ng.

Okay, and then the head | oss testing with
CALSI L al so denonstrated that particul ates deposited
i n and t hroughout the fiber bed coul d cause a pressure
dr op.

Coat i ngs are concer ned, and we

denonstrated that coatings really did not transport

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

191

under the velocity conditions that we studied. So
t hat coul d be appl i ed sonewhat dependi ng on t he pl ans,
t 0o.

MR WALLIS: As long as they're big
enough.

MR. GEIGER  Yes. There were chips, not
parti cul at es.

MR WALLIS: Right.

MR CGEIGER W would think that
particulate falls in a separate category.

And the screen bypass experinents
denonstrated that NUKON and CALSIL, even reflective
nmetal insulation could actually get through and bypass
sunp screen. W tested between 1/16 inch and 1/8 inch
openi ng si zes, and all of those dependi ng, of course,
on the size and the characteristics of how the
i nsul ati on was broken up, but there was quite a bit
t hat bypassed, and sone of these could actually
accunmulate in the throttle valves which were close
tolerance, likethethrottle valves. That potentially
coul d cause probl ens.

So our acconplishments and the path
forward. Right now the planned GSI-191 research
projects are conplete. Those are the ones that have

been pretty much in the works for the | ast coupl e of
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years.

The research results are being used in
making regulatory decisions. For instance,
eval uations of the industry testing on the sunp
screens, and the industry activities are being
nonitored to identify any new i ssues that conme up as
a result of their testing.

And work is continuing on the eval uation
of the NUREG 1861 peer review coments, and Robert
Tregoning will go into nore detail on this later in
his presentation, and staff will identify any future
research needs to insure an acceptable resolution to
GSl-191 as they nmay conme up during the testing and
maybe as an outcone of the --

MR. WALLI'S: Wen you say that you nean
that you're waiting for NRR to identify these needs
or --

MR GEIGER Well, we're |ooking at what
may cone out of the NUREG the peer reviewconments if
we need to go there.

MR WALLIS: So this is based nostly on
t he peer review of these new research needs?

MR. CEICER Peer review, and also in
di scussions with NRR They had indicated that

dependi ng on where the industry testing needs, there
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may be a request for additional research.

MR WALLIS: Ckay. So you'll be
respondi ng to sonet hi ng?

MR GEIGER  Yes, we'll respond to that.
Ri ght now we're not out |ooking at -- because we're
not |ooking at the tests and so on. So we're not
aware of what the outcones are.

MR. APCSTOLAKIS: Can you give me nore
i nformati on on these regul atory deci sions that you are
maki ng? Eval uating sonebody's testing is not really
a regulatory decision, isit? | nean, are you asking
the industry to do anything?

MR GEIGER Well, the industry is -- as
an outcome of sone of this testing we have done and
al so the testing they have done, they have identified
certainissues that are for sunp cl oggi ng, potentially
cl oggi ng sunps or head |loss testing, a |oss of head
| oss on the MPSH

So what they have done is they' re | ooking
at -- they're taking neasures to mtigate those.

MR. APOSTOLAKI S:  Sure.

MR CGEIGER. So there may be buffer
repl acenents. There may be requests for not using any
buffers. There are a nunmber of issues. So that's

where we are using. W're going to -- sone of this
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information wll inform the decisions to their
requests.

MR. APOSTOLAKIS: So if they propose a
remedy, then you will use these results to eval uate
whet her that makes sense.

MR CGEI GER Yes.

MR. APCSTOLAKIS: So you're nore in a
revi ew node then.

MR CGEIGER W're in a review node, and
it's basically NRR looking at all of these tests
because they are actual ly | ooking at a | arge nunber of
the vendor tests and identifying issues as to how
much, you know, settlenent, how nuch transports and
what the cl ogging issues are.

One of the things is that there are so
many variables in sunp screen designs now, you know.
They're not all perforated plates now. They have many
different designs. So just attacking any one or
researching further on any one design may not solve
t he ot her problens, but there are sonme generic issues
here that woul d address all of these.

So | guess NRR coul d speak nore to that,
but that's pretty nuch how much | know about it right
now. Ckay?

MR. ABDEL- KHALI K: Have the results of
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this research affect ed t he net hodol ogy of any acci dent
anal yses?

MR, GEIGER | don't have any infornmation
to address that. 1'mnot sure if it's inputting NRR

CHAI RMAN SHACK: They're putting in new
har dwar e

MR. GElI GER: Yeah, they're all putting in
-- well, right now what it -- well, one of the itens
they're doing is everybody is putting in |arger sunp
screens, and they're |ooking at how nuch debris
actual Iy accurnul ates on those sunp screens and they're
doi ng pressure drop cal cul ations pretty nuch based on
their specific plan chem stries.

MR. BANERJEE: But they're al so eval uating
what to do to control the chem stry.

MR. CORRADINI: But to get to Said's
poi nt, so they put in new hardware. They then have to
assess how nmuch gets stuck on the hardware. Then they
must have to do different LOCA analyses for the
recircul ati on phase to deci de how nmuch --

MR. ABDEL- KHALI K:  And nodi fy the anal ysis
of record.

MR SCOTT: This is Mke Scott, NRR

If I could try to respond to that, it is

correct to say that the industry has been nade aware
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of the conclusions that have been derived fromthese

vari ous NUREGs. They're all publicly avail able on our
sunp performance Wbsite, and we have di scussed them

with the industry.

It woul d al so be correct to state that the
results of the various research projects that are
docunented in these NUREGs have been considered and
are being considered by NRR staff in our ultimte
review of the generic letter responses, as well as in
the audits that we are now in the process of doing.

Whet her the industry has incorporated or
let ne say the extent to which the industry has
i ncorporated the NUREGs will be nore visible to us as
we continue to observe testing, continue to do audits
and review the generic letter responses. At this
point we're not fully sure how far that has gone.

MR CORRADINI: Can | translate that? So
t hey' ve been --

(Laughter.)

MR CORRADINI: [I'mtrying to understand
it. That's very extensive. |I'mjust trying to
under st and.

So to the extent that you' ve done the
research, you' ve nade it publicly available, it's

uncl ear how individual utility |licensees are going to
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use it to either put in either new hardware or
eval uate how that hardware perforns.

MR. SCOIT: Ckay.

MR CORRADINI: Is that what | heard?

MR SCOIT: Well, there's nore than one
answer to that. First of all, the hardware has
largely been put in or is being put inin ternms of
much | arger strainers, and that was done with the
knowl edge up front that the issues were not fully
resolved. And all of the utilities who put in their
har dwar e knew t hat there was a chance that they woul d
be making additional changes if the problens to be
di scovered | ater or to be evaluated | ater bore out the
need for that.

And in particular, chemcal effects has
been a major issue, and chenical effects testing is
only now starting to be performed by the vendors as a
whol e.

You nmentioned utility specific. | would
say it's nmore vendor specific. Each vendor has a
nmet hod that they sell to their customer utilities.
Now, each utility's configuration is different, but
they' re probably going to buy the nethodol ogy that
each vendor provides.

Now, what we haven't fully eval uated yet
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is those nethodol ogies, particularly as related to
chem cal effects. The information has not been nade
available to us yet. It's just now being made
avai l able. So they have presumably used sone of this
information, but | can't validate for sure that they
have.

MR. PONERS:. | can assure you that they
have.

MR WALLIS: Well, can | ask a different
guestion? He asked if industry is using this
information. Are you using this information other
than in sort of a qualitative sense knowi ng which
guestions to ask industry? Are you naking any
predi ctions with NRR about the perfornmance of these
screens?

MR. SCOTT: Are we making predictions?
No, | would not say --

MR, WALLIS: Using the results of the
research to predict anything, yeah.

MR. SCOTT: | would not say that our
nmet hod i nvol ves predicting the performance. Now, as
you may recall, Dr. Willis, fromlast week's
di scussion, NRR evaluated the research reports, and
we devel oped a docunent where we described the uses

that we were putting themto. | wouldn't say that
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we're using themto predict because that has not been
part of the process.

MR. WALLIS: No, but you're | earning which
guestions to ask and what to | ook for and that sort of
t hi ng.

MR. SCOIT: Those docunents are inform ng
t hose questions, yes.

MR. ABDEL- KHALI K: But eventually at the
end of the day the analyses of record will reflect
this additional know edge and w sdom that has been
gai ned by this process that may i npact t he net hodol ogy
and/or the results of the anal yses.

MR. SCOIT: W are continuing to devel op
revi ew gui dance in certain areas, and these docunents
will informthat devel opnent. So they will ultinmately
be incorporated as appropriate by the staff in our
review of the submittals that we get from the
i ndustry.

MR. MAYNARD: There's nothing that
requires the utilities or even the staff to use the
NUREG results. There are other things that are
avai lable. So we still have to denonstrate conpliance
with the regulations and the rules. The NUREGs
provide information and provide nmethodol ogies or

t hi ngs that coul d be used, but it's not the only thing
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that has to be used by the staff or by the |icensee,
right?

MR. SCOIT: That's certainly correct.
Each licensee will need to show to us that they have
satisfactorily addressed this issue. They can use
what ever net hod they want as |ong as they can justify

it. That's true.

MR. CEl GER | think what it boils down to

is that we're not designing the resolution for the

licensees. |It's up to them
So our followon presentations, as
previously nmentioned, there's a technical Iletter

report where we did sone foll owup studi es at Argonne
Nat i onal Laboratory to exam ne WCAP surrogates and
al so sodiumtetraborate solutions.

And we did conplete our pressure drop
calculation nethods for pressure drop across sunp
screens, and then we're going to present, | guess, our
approach to the resolution of the peer review
coment s.

Wth that 1'lIl go on to the next. Are
t here any questions?

MR. WALLI'S: Thank you very much

Is this the time to ask Dr. Shack to put

on a different hat and nove up to the front?
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MR CGEIGER Yes, if Dr. Shack woul d

pl ease cone up.

Okay. We did sone additional foll ow on
testing on a WCAP surrogate, and sodiumtetraborate
buffer to devel op sone nore know edge in the area.

MR POMNERS: |Is it fair to ask what a
bl acksm th knows about sodiumtetraborate?

MR WALLIS: Well, | was tenpted to ask
for his qualifications, but |I think we can pass over
t hat .

MR. GEl GER. The background, we did some
surrogate testing, and sone |icensees are conducting
a sunp screen head | oss testing using the Westi nghouse
recommended procedures for produci ng t hese surrogates.

And al so for the buffer testing, the | CET
and head lost testing indicated that sodium
tetraborate appeared to be a |l ess problematic buffer
than sonme of the other buffers |ike sodi um hydroxi de
and trisodium phosphate under certain sunp
environments. Not all of course.

So sone |icensees may elect to change
t hese buffers to sodiumtetraborate.

MR. WALLI'S: You say sone |icensees are
usi ng Westinghouse surrogates.

MR. GEl GER:  Yeah, not everybody.
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MR. WALLIS: Presunably those are the ones

who have chenical effects which would be covered by
the surrogate. Are there any that were using
di fferent surrogates?

MR. GEI GER:  Should | speak, M ke, or do
you want to address that?

MR WALLIS: | just wonder if the
West i nghouse surrogate has sonme faults, let's say.

MR LU this is Shanlai Lu from NRR

MR. WALLIS: Alternative surrogate to be
used?

MR LU Actually that's the entire whol e
thing is being even studied by the industry at this
poi nt, and they may use the W--

MR. WALLIS: It's being reeval uat ed?

MR. LU:  Yes, sone of the

WCAP, t he surrogate (unintelligible) are nounted
so large, and they cannot | abel it with
(unintelligible) loss beta. So they are |ooking into
t hat .

MR. PONERS: | have certainly heard that
t he surrogate grows the wong phase of either al um num
hydr oxi de or oxyhydr oxi de.

CHAl RVAN SHACK: |I'Il discuss that a

little bit.
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MR. CGEICGER. So the objectives of the

surrogate testing were to evaluate the head | oss

per formance of t he WCAP surrogate precipitate relative
to precipitates generated during the earlier NRC
sponsor testing for chem cal effects head |oss, and
then the buffer testing was just to exam ne the
solubility of the alum numin --

MR. WALLIS: And the question that we
asked of the subcommittee is what's the confidence
wi th which we can say that any of these surrogates or
preci pitates represent what happens in a sunp.

MR CGEIGER  And | know we di scussed that
before, and I think in thinking nore about it, the way
it looks, what we have proven, you know, we had
intended to run these tests |onger, but what we had
proven was that even if we had any precipitates,
al umi numprecipitates of alumnum if you used even a
little bit above the saturation|limt -- I'msorry --
not the saturation limt, but if these precipitates
woul d occur, you woul d i medi at el y have hi gh head | oss
across the screen.

So although we didn't prove that, yes,
these were identical to or very simlar to what you
woul d expect if the precipitate generated over a 30-

day period or whatever. What it did denonstrate is
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that if anybody, in fact, did use these Wstinghouse
preci pitates.

As soon as they ran their test, if they
had a fiber bed under sum screen, they would
experience head | oss.

MR WALLIS: Well, when we get to the peer
review we'll find that the chemsts had lots of
comments about all kinds of chem cal things which
could be going on in the sunp and all kinds of
different sorts of precipitates, and whether you were
getting the right precipitate and so on.

So it would seemthat at | east those peer
reviewers had a | ot of questions about the reality of
some of these surrogates.

MR. CGEI GER°  That nmay be, but if you just
| ook at, | guess, the practical point, if any vendor
is testing the surrogates, as soon as they put in a
little bit of surrogate, it's going to affect their
test program So they're going to have to go | ook for
sonmething else to do. | nean, that's where it cones
out to what did we prove, is that if you use
West i nghouse surrogates, you're imediately going to
show t hat you're affecting your head | oss.

Whet her we ful |l y under st and how or whet her

their tests are going -- you knowif they'rerealistic

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

205

or not, what we can say is that they, in fact, show
that if you have a fiber bed with this alum num
precipitate -- so they may |look at then alternate
testing, which | understand they are, to, | guess, use
ot her nmethods for predicating or maybe devel opi ng t he
preci pitates over a longer period in the sunp itself.

But | think there are other approaches
they will have to follow

| think Dr. Shack is going to go over the
test results.

CHAI RMAN SHACK: | just want to discuss
some of the work that we did at Argonne, follow ng up
on some of this work.

Just a qui ck background, again, to address
Dr. Wallis' question. Again, you know, you'll hear
nore fromthe peer review, but, again, the ICET-1 or
the | CET series of tests at Los Al anbs were an att enpt
to get a reasonabl e conplexity of the environnent. |
nmean, you know, they sinulated sort of prototypic
amounts of the various materials.

You know, we're certainly not conplete,
but it's a rather conplex chem cal environnent, is
what it was, and from those tests we identified a
nunber of products that could affect head | oss. One

i mportant class of those products are these al um num
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hydr oxi des, oxyhydroxi des. W won't worry too nuch
about the exact chemcal formthat they' re taking in.

And one of the results that's interesting
to this, you know, the tests at Los Al anbs were
i ntended to be somewhat conservative. The anount of
di ssolved alum num that vyou're going to have in
solution will, of course, depend on the area of
al um numt hat you have and t he vol une of the sunp that
you' re di ssol ving into.

The val ues used in the | CET test probably
weren't bounding. There may be a few plants that
actual ly have higher values, but they have a higher
al um numt o-sunp vol une rati o than many of the plants
that you're going to have. So they're fairly
conservative fromthere.

So we woul d expect npbst plants to have
| ower di ssol ved al um numl evel s with the correspondi ng
buffers than we found in the | CET tests where we found
350 ppm of dissolved al um numin the sodi um hydr oxi de
envi ronnent and 50 ppm of dissolved alumnumin the
sodi um tetraborate environment.

Now, when we ran our first series of head
| oss tests at Argonne, we found that 350 ppm of
al umi num and a sodi um hydroxi de environnment as we

cool ed the environnent down, we dropped Jello on the
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bed and got very, very high head loss. If we did it
even with 100 ppmof dissolved al um numin that sodi um
hydr oxi de envi ronment and we cool ed down, we got very
hi gh head | oss.

So that doesn't indicate that you can't
live with the sodi umhydroxide thing, but at | east for
t hese al um numto vol une rati os you were getting | arge
head | osses.

MR CORRADINI: Can | ask you a
clarification?

So you mixedit tothe solubility Iimt of
the alum nun? | don't understand. The 350 ppm was
just a chosen nunber?

CHAI RVAN SHACK:  That was what cane out of
the chem cal test at Los Al anbs. When you cooked this
thing at 160 degrees for 30 days, which represents the
sunp envi ronnment, they di ssolve alum numup to the 350
ppm | evel .

As we cool it down, we, in fact, wll
reach a solubility limt, and we'll forma
precipitate, but you know, these are the dissolved
al umi num |l evel s that we got out of the | CET tests.

MR. CORRADINI: So under the cooking
recipe, that's not at itslimt. That's not saturated

yet .
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CHAl RMAN SHACK: That's not saturated, no.

You can get a lot of aluminuminto these sol utions.

The interesting thing, again, from our
first series of head loss tests with the 50 ppm of
al umi num which we think is conservative for many
plants, we ran for 11 days at 70 to 80 degrees, and we
produced no neasurable increase in head | oss. W at
t he | ast nonment upped t hat di ssol ved al um numl evel to
100 ppm and our head loss imediate rose up. So
somewher e between 50 and 100 ppmof alum numw th the
STB we got head | oss.

So there was interest in |ooking back at
with this anonal ous test can we repeat these results
because it sort of inpressed.

And, again, as Erv nmentioned, industry has
proposed a surrogate approach where you prepare the
al umi num oxyhydroxi de separately. In the Argonne
| oop, our loop doesn't look anything like a sunp
screen. You know, ours is really to look at the
potential for essentially |ocal chem cal effects on a
fiber bed to induce head | oss.

I f youreally want to do a prototype test,
you have to do a different kind of geonetry. They
can't wait 11 days, you know, circulation in their

large flune. so they have to come up with surrogates,
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and what they proposed to do was nmake a conservative
assunption that all of the dissolved al um num woul d
end up as a precipitate and they woul d add that rmruch
precipitate to the solution conservatively bounding
the result, and you know, if they could denonstrate
that they could live with that they could live with
that, they would be honme free.

There are a nunber of questions here.
They formtheir solution or their precipitates from
acidic solutions at high concentrations. Wuld they
have properties to the actual precipitate which forns
in a basic solution at a nuch | ower concentration?

MR. WALLIS: And of course, the peer
revi ewers, anongst other things, saidthat there m ght
be all kinds of snmall particles in the sunp that could
act as nucleation centers and things |like that.

MR, CORRADI NI':  Yes.

MR. WALLI'S: Wich you don't have.

MR. CORRADINI: You recall with that 50
ppmof al um numin the sodiumtetraborate, we tried to
nmake that precipitate. W added nanoparticles. |
nmean, you know, our solutions are dirty anyway. You
know, thisis alab loop. W toss in the NUKON, which
has, you know, got crap all over it. W then added

nanoparticles to try to get it to precipitate. W
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bunped t he pH down a couple of tenths of a unit totry
to nake it precipitate. It just wouldn't cone out.
So there was sonet hing there.

Qur foll owon test programsays that we're
going to prepare these surrogates as the industry
proposed and test their head | oss properties to see if
t hey were conparabl e to the kind of head | osses we got
with our nore realistic precipitate products.

We wanted to do another head | oss test
with this 50 ppm of alumnum and the sodium
tetraborate to do it and to slowy increase our
concentrations above the 50 ppmjust to get a better
feel for the margins that you have.

And we wanted to look at the solubility
and precipitation of these products from al um num
sodiumtetraborate things in small tests just to get
a better understanding of when we did get
precipitation.

MR. ABDEL- KHALIK: So what limts the
maxi mum concentration of alum numin the STB case to
50 ppn? Is it just time?

CHAI RMAN SHACK:  No, it reaches that limt
i n about 15 days, and then it doesn't seemto go up in
the ICET-5 test. Wether there's -- again, there

doesn't seemto be precipitate form ng at those
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tenperatures in the tests. Wether there's a
passi vation reaction that occurs on the surface of the
al umi num you k now, it's not clear, but, again, we're
| ooking at a very enpirical sense that we have a very
| arge al umi numto-volune ratio, and it's just limted
at that, at 15 days, and it sat there for about 15
days at about that |level for the 30-day test tine.

The surrogate product that we forned,
again, fromthe ICET tests, we knew that one of the
characteristics and one of the reasons we got such
high solubilities with the products were anorphous
forms of these. The al um num hydroxi des come in a
variety of fornms. The anorphous forns have
solubilities that are orders of magnitude hi gher than
the crystalline forns.

Now, again, in order to do the anal ysi s of
the form we couldn't quite -- the surrogate if we
foll owed their reci pe gave us a solution that was too
fine and too dispersed for us to do the analysis. So
we couldn't actually find out whether their particles
were crystalline or not.

So what we did was we buggered it. You
know, we violated the rules for maki ng the surrogate,
but as we tried to go down, the chemical reactions

were giving us crystalline forns as we tried to go
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nore and nore to the surrogate limts. W could still
see the crystalline forns here, but because the
particles were so small we couldn't really do it, but
we think that we're getting a crystalline product.

Thi s whol e thing turned out to be kind of
noot because when we went off and ran the first head
| oss test, we took the anmount of precipitate that you
woul d get if you just essentially took five ppmof the
di ssol ved al um num and assune that that precipitated
out of the solution. So we're not arguing that five
ppm of al um numwoul d do this, but say if 50 ppmwere
the solubility Iimt and you dissolved 55 ppm into
solution and five cane out, that was the anmount of
surrogat e product we had.

Here's our head loss test. W start here
at time zero. W add the NUKON, and so we get this
little sort of .2 psi pressure drop across the NUKON
bed.

Here i s where we added the surrogate, and
it takes about 15 seconds to get fromthe place where
we added the surrogate for the surrogate to reach the
bed and the head | oss just went up.

MR. WALLIS: A factor of 30 or sonething.

CHAI RMAN SHACK: The limt of the |oop,

and again, you know, we don't see any particul ar bed
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form ng on top of this.

MR. WALLIS: But if the pressure drop went
up by a factor of 30 and the flow rate went down by a
factor of 30, that's a factor of 1,000 in resistance.

CHAI RMAN SHACK:  You know, and agai n,
we've only reached the limt of the head |oss
capability of this test. W don't know what the real
increase in head |oss was. But, again, | think the
conclusion fromthis is that you don't want to reach
the solubility limt. You know, if you begin to
precipitate stuff, you don't need a nodel to tell you
how t he chem cal product is going to --

MR. VWALLIS: If you have a fiber bed
covering the screen.

CHAI RMAN SHACK: Yes, if you have a fiber
bed.

MR. PONERS: You're telling me we should
take the trisodium phosphate out and put EDTA in,
right?

CHAI RMVAN SHACK: Now, if we go to the
sodiumtetraborate | oop test, again, we're back here
wi th our 50 ppmof al um num which, again, we think is
a conservative amunt for nost plants. W were
running at 80 degrees this time, and the | owest

tenperature we can run depends on the weather at
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Argonne at this point.

If we were running it now, we could do a
| ot better, but at this tine 80 degrees was about our
limt.

W ran for 22 days at 50 ppm and not hi ng
happened basically. W couldn't see any increase in
head | oss. You can see the tenperature going up here
as we add aluminumto essentially beef up the ppm we
first raise the tenperature so that we don't forma
precipitate inmediately on doing it. W raised the
tenperature, add alittle bit of dissolved al um numto
get it up five or ten ppm and then bring the
t enper at ure back down.

W went to 60 ppm and if there's any
increase in head | oss here, it's very small. At about
70 ppm we begin to see the head | oss i ncrease even at
120. As we come down to 80 degrees or so, we see the
head | oss going up. Again, as we go to 80 ppm at high
tenperature we still see it going up. W conme down to
100 and it's going up. And we conme down to 80 and
it's going up

So sonewhere between 50 and 80 ppm we' ve
reached the solubility Iimt here and precipitated
enough product to nake a substantial decrease in the

head | oss.
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Wien we | ook at the nmeasurenments fromthe
solution, the amount of solution that we've actually
removed and formed a precipitate on the bed
corresponds to sonmething |ike three to seven ppm
which is not too far fromthe five ppmthat we did
with the surrogate. So if the surrogate isn't an
exact replicate, it's not a bad one, but the nessage
is that it doesn't really take very nmuch of this
precipitate to give you a big head |loss. You don't
want to precipitate stuff.

MR. WALLIS: |Is the nessage al so that
sodiumtetraborate i s sonewhat better than sone of the
ot her buffers?

CHAI RMAN SHACK:  Sodi um tetraborate
again, for a given alum numto-sunp volunme ratio with
the sodiumtetraborate buffer, you don't seemto
di ssol ve enough al um num and you keep it in solution,
which is where you'd like to have it, and so fromt hat
point of viewit does seem sonewhat benign.

| don't want to talk too much about the
smal| scale sodiumtetraborate tests. Again, Dana
asked what a blacksnmith is doing with the chemstry
here, and this blacksmth is very puzzled by many of
the things that go on because one of the amazing

things here is the anmpbunt of supersaturation we can
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get in these solutions.

You know, froma pH and a chem cal
standpoint, why the sodium tetraborate is really
different from the sodi um hydroxide solutions isn't
clear to nme. W have boric acid in both cases. You
know, we can argue about boron conplexing of the
al umi num but there's plenty of borate in the sodi um
hydr oxi de sol uti ons, too, because we've got, you know,
4,000 ppm of boric acid added. You know, there are
sodi um atons. The pH is about, you know -- but for
some reason, whether it's solubility or the
precipitation kinetics are just slow, the stuff
doesn't cone out.

W have, you know, sort of 85 to 90 ppmin
t he bul k solution here, and out of that only three to
ten ppmis actually renoved fromsolution. So, you
know, a lot of it is staying in the thing.

When we did our long termtests, we think
the l ong termequilibriumconcentration of al um numin
t hese sodi umtetraborate sol utions at 80 degrees F. is
about 50 to 55 ppm So if you wait |ong enough with
an 85 ppmsolution, it should precipitate out. But,
again, we're talking 30-day kind of time intervals,
and it seens to stay saturated for that |ength of

tine.
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And, again, ny conclusion is whether this
isatrue difference in solubility or sonehow we j ust
have a di fference i n sl uggi shness of precipitation, we
don't really know.

Qur basic concl usions here is that when we
have a fiber bed present, you don't have to
precipitate very nmuch in the way of these alum num
oxyhydroxi des to get a big head | oss. So you have to
avoi d reaching the saturation limt.

Agai n, for alum num area and sunp vol unme
rati os equal or less than that into the | CET; we don't
think that you' re going to get anounts of precipitate
that will cause significant head | oss in sodium
tetraborate buffered solutions for tenperatures 70
degrees or nore over the tine of interest.

MR. WALLI'S: That's an interest
i ndi cation, but presunably to prove it out, you would
need a sonewhat nore | engthy research program or
somet hing? You've got indication that that's the
case, right?

CHAl RMAN SHACK: We've got two tests.
W' ve doubl ed t he dat abase.

MR. WALLIS: That's right. Doubled? In
this case you' ve taken zero and had one, haven't you,

in the case --
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CHAl RMAN SHACK: No, no. We had the

earlier head loss test with the sodium tetraborate
that gave us roughly the same result, that we could
live with 50 ppm

MR. WALLIS: Ch, okay.

CHAI RMAN SHACK: W ran it for 11 days
that time. We've run it for 22 now

MR. WALLIS: So you have doubled it,
guess.

CHAI RVAN SHACK: W have doubled it.

MR. WALLIS: But there's no uncertainty
eval uati on.

MR.  POWERS: You call out alum num
oxyhydroxi de. Do you really see those?

CHAI RVAN SHACK:  Pardon ne?

VR. PONERS: Do you really see
oxyhydr oxi des?

CHAI RVAN SHACK:  No.

MR. PONERS: Aren't you just seeing
hydr oxi des?

CHAI RVAN SHACK: W don't know what we
really see.

MR. PONERS:. | think you really just have
hydroxi des in there. |1 don't think you get warm

enough to get oxyhydroxi des.
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CHAI RVAN SHACK: The Westinghouse peopl e

think that we -- we said that it was al um num
hydr oxi des when we did it. The Wstinghouse peopl e
said it oxyhydroxides. | figured that sort of covered
ever yt hi ng.

MR POAERS: Well, one of the reasons that
you get peculiar precipitation kinetics is that in a
basi c sol ution alum numwants to sit in a tetrahedra
coordination, and the oxyhydroxide goes into an
oct ahedral coordinati on.

CHAI RMAN SHACK: But, again, both the
sodi umt et rabor at e and t he sodi umhydr oxi de sol uti ons,
you know, they're slightly basic.

MR. POWERS:. Yeah, but when you change
coordi nati on spheres, that's why you get sluggish
preci pitations.

MR. GEl GER:  Thank you very much

| knew we'd run into trouble with the
schedule if | asked Dr. Shack to present this, but
guess we have one hour for the next two presentations.
So Krotiuk will.

MR. WALLIS: That doesn't nean that you
have to spend an hour.

MR CGEIGER No, no. Well, what | was

saying is that | think of primary interest is the peer
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review. So what we're going to try to do is hurry up
so that we can dedicate nore tinme to the peer review.

MR, WALLIS: That's fine. Please go
ahead.

MR. KROTIUK: |'mgoing to be talking
about sone testing and nodeling that has been done to
| ook at the pressure drop across the re-bed (phonetic)
t hat has sone accunul ati on of fibers and parti cul at es,
and it's a situation that exists for -- we're | ooking
at a situation that does not have any cheni cal
reaction.

A lot of this information has bene
previously presented, and so |l'mjust goingtotry to
hi ghl i ght the areas where the i nfornmati on has not been
previ ously presented.

First, let ne just tal k about the head
| oss testing. The head | oss testing was done at PNNL
and it was intended to characterize the pressure drop
for various debris, types and distributions and to
determne the effects of fluid tenperature on head
| oss.

And what we tried to do also is that we
tried to introduce better diagnostic techniques, in
ot her words, to neasure bed thickness and pressure

drop and nass accumnul ation in the beds t hensel ves, and
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ultimately we wanted to use this information to
devel op an i nproved cal cul ati onal method for pressure
dr op.

This work is conplete, and it has been
publ i shed.

Just to summarize the testing that was
done, basically there was a |l arge tests | oop where the
testing was performed with tenperature control, and we
had an optical triangulation technique to nmeasure the
bed height during the testing. W also pressurized
the loop to naintain gas in solution so that we did
not have any two phase flowtype of conditions, and we
al so introduced a filtration systemto nake sure that
what we had in the debris bed was not added to or
changed as we were doing testing.

There was a secondary | oop that we had
that was a benchtop loop, and it enabled us to do
testing nmuch nore quickly, to give a sensitivity type
of information that we could then use in devel oping
the test matrix that was actually used for the | arge
test.

The test matrix itself was constantly
changing with input from the benchtop | oop and just
assessnment of the data as it went al ong.

W performed a fair nunber of tests, as
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i ndicated here. W had tests using a screen and a
perforated pl ate al one wi t hout the accunul ati on of any
debris. W perforned CALSIL only tests where CALSIL
was deposited on the plate or the screen.

NUKON only test fibers, and a conbi nation
of NUKON and CALSIL, which was a very interesting
ar ea.

And then we did very little tests, but we
did some tests with coatings.

"1l just go to the conclusions of the
testing. One, with all of the testing that we did, we
did find that the NUKON only debris head |oss tests
were relatively repeatable. In other words, if we had
two tests that had the sanme | oadi ngs of the NUKON only
debris, the pressure drops that we woul d neasure for
a given velocity through the bed was very cl ose and
r epeat abl e.

That was not the case with the NUKON
CALSI L beds because after we had the fiber bed nade,
whi ch was the NUKON, and we the CALSIL, about the sane
anount for different tests, we would sonetines get
different results. And so that seened to indicate
that the pressure drop was affected by the CALSIL or
the particulate distribution in the fiber bed.

Regarding CALSIL only tests, we tried to
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performa nunber of themin both the benchtop | oop and
the large |oop, but we were never successful in
creating a conplete CALSIL only test bed.

Just further conclusions. W did find
that the pre-preparation did influence pressure drop,
in other words, how we prepared the fibers and the
CALSIL particulates, how we ground it up and
introduced it into the | oop.

The nore inportant thing though was even
nore than the debris preparation, was the | oading
sequence. We did find that if we used a pre-m xed
m xt ure of NUKON and CALSI L we obt ai ned pressure drops
that were lower than what we would get if we, say,
i ntroduced NUKON and then built a fiber bed and then
introduced the CALSIL after.

MR. WALLIS: On that topic, PNNL said that
the range that they could get with the different ways
of putting the same stuff in was three orders of
magni tude. That comes right out of their report.

It wasn't clear to ne, thinking back at
your subconm ttee presentation, that your theory ever
predicted such a w de change in the range and
possi bility, depending on the arrangenent of the bed.

Three orders of magnitude is an enornous

range for the sane constituents.
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MR, KROTIUK: And the way | tried to
introduce that with the nodeling was that it was
di fferences, but it probably wasn't of that order of
magni t ude.

MR. WALLIS: It was quite mnmysterious. It
was actually when they put the CALSIL infirst, and it
sort of went part way around the |oop and then cane
back.

MR KROTIUK: Yeah. The worst case is
when they added the CALSIL in first and sort of got a
m xture going in the loop. Then they built a fiber
bed, and then the CALSIL deposited on the surface or
within the fiber bed; that was actually the highest
pressure drop.

| et me address the nodeling.

MR, WALLIS: That's all right. Just by
t he way.

MR. KROTIUK: Right. One thing, because
we had the optical triangulation neasurenments of
t hi ckness, we did see the bed contract and relax with
changes of approach velocity, and generally, for nost
cases, the pressure drop decrease would increase
tenperature of the fluid, whichis consistent with the
cl assi cal theory.

MR. WALLI'S: Not al ways.
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MR. KROTI UK: Not al ways because, again,

the pressure drop would be affected, especially the
NUKON- CALSIL. It was primarily for the NUKON CALSIL
beds because the distribution of the CALSIL within the
fiber bed itself could affect the pressure drop.

Now, let's just go to the head | oss
nodel i ng, and basically what | used was the data from
the PNNL testing and data fromother tests also, the
LANL and sone of the Argonne testing to conme up with
a nodel that would try to be able to predict pressure
drop, and this is published in the NUREG

Ckay. Let me just go over the nodel a
l[ittle bit. The hypothesis of ny nodel was this. |
used a classical form of the perfornance nedi a
equation with some nodifications and changes that's
docurnented in the NUREG, but basically what | triedto
say is that for a case where we had a bed that was
conposed of one kind of nmaterial, in fiber or
particul ate, that we could use a single honbgeneous
control volune to cal cul ate pressure drop across that
debris bed.

| f the bed was conposed of two types of
mat erials, for instance, fibers and particul ates, then
| postulated that you could have various types of

configurations. One is that you could have a
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honmbgeneous m xture of particles and fibers withinthe
bed. You could have a situation where the fibers are
on one part of the bed and you have particles n xed
with fibers on another part, and I'Il call these sort
of a saturated condition. It's not really correct,
but that's ny term nol ogy.

And then there could be a situation where
you have particles mxed wth fibers and then
particles that are deposited on top of the particle
fi ber portion of the bed. And what | tried to do is
devel op a net hodol ogy whereby | coul d devel op a | ower
bound and an upper bound pressure drop cal cul ation,
and basically what | found is that if you used a
honmogeneous approach for a particle fiber bed that you
had your lower limt for pressure drop, and the hard
part was to try to cone up with a nethodology to
calculate the upper limt.

And | cane up with a two vol ume approach
whereby | actually did pressure drop cal cul ations,
say, for instance, in this case where | had the
pressure drop calculations across the saturated
particles in the fiber bed and then across the fiber
bed itself.

The expansi on and contraction of the bed

itself was considered. Initially |I assunmed an
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irreversi ble process and t hen subsequently everything
el se was el astic.

And | et nme just quickly go over the
conclusions. One is that the one vol ume nodel, the
honobgeneous nodel , was al ways successful in producing
a conparative or maybe conservatively hi gher pressure
drop for NUKON only tests, and | |ooked at the PNL
testing, sonme ANL testing, and some LANL testing, and
generally that conclusion was always present. The
nmet hodol ogy was good for a bed conposed of one debris
type.

For the NUKON- CALSI L tests, the one vol une
appr oach, honmobgeneous m xture of NUKON- CALSI L, al ways
predicated a lower limt for the pressure drop.

The nmethodology that | developed to
calculate the wupper limt using the two vol une
approach for a NUKON- CALSIL bed only worked about 75
percent of the tine in being to predict conparative or
conservatively higher pressure drops. It predicted
| oner pressure drops for about 25 percent of the tests
that | had | ooked at.

And | found that the discrepancies
primarily existed for cases where the CALSIL | ayer on
top of the fiber was very thin, and the nethodol ogy

that | developed to predict this thickness of the
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CALSIL was very sensitive in that range, when you had
| ow nasses and | ow thicknesses, and that if you had
small errors in your determ nation of that thickness,
you could have substantial differences in pressure
drop cal cul ati ons.

MR. WALLIS: You got this |ayer by sone
ki nd of an unusual correlation.

MR. KROTIUK: Yes. It was conpletely an
enpirical correlation

MR WALLIS: There should be sone
accounting. W suggested that you sinply put all of
the particles on the top.

MR. KROTI UK: Yes. Gkay, and | | ooked at
that. Okay? If you want, 1'll just say what happened
when | | ooked at that.

MR VALLIS: It will be interesting if you
have some results.

MR KROTIUK: Yes, | |looked at a fair
nunber of cases, and basically what | found, if you
assunme that it's all the CALSIL on the top of the
fi ber bed, that you definitely did bound all the test
results.

MR. WALLIS: But a nmuch higher pressure
dr op.

VR. KROTI| UK: But much, | nean,
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significantly higher, by orders of nagnitude such
that, you know - -

MR WALLIS: It's a bit like what we just
saw wi t h al umi num at Argonne.

MR. KROTIUK: Right. It just went up, you
know. A neasurenent may have been, say, ten feet of
wat er and we were predicting now 180 feet of water.

So | |ooked at it, and that's what |'ve so
far concluded, and that's as far as |'ve taken it.

The nethodol ogy that we devel oped was
successful in predicting bed thicknesses that were
conparative to all of the test data for all of the
tests that were | ooked at, and the cal cul ati on net hod
generally predicts the higher pressure drops at the
| oner tenperature, which is consistent with the
cl assi cal theory.

MR. WALLIS: As a result of viscosity.

MR. KROTI UK: That's because of viscosity,
changes in the fluid. GCkay?

MR WALLIS: And this work is finished
now.

MR KROTIUK: At this point, yes. |I'm
looking alittle bit nore at the suggestion, but it's
primarily done, yes.

MR WALLIS: So if industry were to use
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something like this or to try to use sonmething |like

this, presumably it would require sonme fairly
extensive validation or sonmething like that? Maybe an
i nprovenent of this exponential correlation.

MR KROTI UK:  Yeah.

MR. WALLIS: So there's nore work required
before it's sonething you can rely on.

MR KROTIUK: As | said before in the
subconmittee neeting, |I'm not really totally happy
with that enpirical correlation, but it's the best |
could cone up --

MR, WALLIS: Well, it shows that sonething
better can be done than the existing perhaps.

MR SCOTT: This is Mke Scott.

If | can add al so, as you all may recall,
we've inforned the licensees in our SE that the head
| oss correlations are only to be used for scoping.
Now, we didn't of course have this one at the tine,
but the earlier 6224 was only to be used for scoping,
and that the screen sizes are to be based on testing.

MR. WALLIS: Yes. Thank you.

Are we ready to nove on?

MR, KROTI UK:  Yes.

MR. WALLIS: Ckay. Thank you very nuch

Are there any questions fromthe conmttee, any nore?
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(No response.)

M5. TORRES: Good afternoon. M/ nane is
Paul ette Torres. | represent the Ofice of Research.
Next to me is M. Robert Tregoning, and we are both
going to present the results of the peer review of
Generic Issue 191 chem cal effects research.

The mai n obj ective of the peer review, the
first one was to review the technical adequacy of
research activity related to the chem cal effects on
PWR sunp pool environnment. These research projects
addressed by the reviewers include the integrated
chemi cal effect testing conducted at Los Al anpbs, the
| CET foll owup testing and anal ysis al so conduct ed at
Los Alanps, the chem cal speci ation provision
conducted at the Center of Nuclear Waste Regul atory
Anal ysi s, and the chem cal head | oss testing conduct ed
at Argonne National Lab.

The second objective, which was to
recommend research i nprovenents and i dentify i nportant
techni cal issues for consideration, was added to the
peer review when it becanme obvious early in the
process that many of the issues being raised were
outside the scope of the previous and ongoing NRC
research program The second objective during the

initial peer review scope made the review nore
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conpr ehensi ve.

MR. APOSTOLAKIS:  How nuch tinme did you
give themto reviewthis? How nuch tinme did they have
to review these docunents?

M5. TORRES: A nonth.

MR. BANERJEE: Enough, enough.

TORRES: Yeah, they started around --
APCSTCLAKI S:  There is never enough.

BANERJEE: They did a great job.

2 % 3 ®

TREGONI NG W have a ki ckoff neeting
| ast October. W gave theminitial docunents starting
in last August. W had themwite a prelimnary
report | ast Novenber, and we had a foll ow on neeting
in March, and then their final reports were due to us
in May or June. So about nine nonths.

MR WALLIS: Well, how nuch of that tine
were they paid for isthereal job. |If they were paid
to do two hours' work in nine nmonths, that's not a
very big report. Presumably what matters is how many
hours did they put in.

MR. APOSTOLAKIS: That's right. Cal endar
time really doesn't mean nuch, but if Professor
Banerjee says they did a good job --

MR BANERJEE: You will stick.

MR. WALLIS: Well, George, the peer review
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is about twice as thick as the report itself.

MR. APOSTOLAKIS: Wiy is it so difficult
to get -- how nuch tine did they actually spend? You
don't know that unless you go to --

MR TREGONING Well, it varied by the
reviewer. W had five different reviewers, but |
think you can see by the nature and the quality and
the depth of the report that some of themspent quite
substantial amounts of time, including running
anal yses, scoping cal cul ations. You know, so these
were very extensive peer reviews.

MR. APOSTOLAKI S: They were paid.

MR. TREGONING O course.

MR, APOSTOLAKIS: Don't say of course.

MR. TREGONING O course.

MR. APOSTOLAKI S: Sonme organi zations don't
pay.

MR. BANERJEE: Well, ny inpression of it
was -- in fact, | read the peer review very

t horoughly, and ny inpression was that it was above
and beyond the call of duty on sone of their parts.
Not all of them two or three of them

MR TREGONING |'Il say when we got the
peer reviewers together, there was quite a bit of

synergy, and they fed off each other, which is not
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uncommon, and as i deas got bounced back and forth, you
know, there's a big of one-upmanship, and a guy woul d
want to go back and do sone cal cul ations to see if his
i ssue was --

MR. WALLIS: They certainly hear an awf ul
| ot of different nanes of various crystal forns of al
sorts of substances.

MR. APOSTOLAKI S: Ckay. Thank you.

MR. PONERS: This is just showi ng off on
the part of chem sts. So yeah.

MR. BANERJEE: Some of them were chem sts.

M5. TORRES: The O fice of Research had
recommendati ons for the peer reviewer selection from
NRC staff, l|aboratories, the ACRS itself. The peer
revi ew consi sted of five nmenbers, and they provided a
range of technical expertise, such as filtration,
anal ytical and experinmental chenistry, corrosion,
el ectrochem stry, and gel fornmation.

The gr oup possessed di versity of
experience. They were selected from nucl ear and
cheni cal i ndustry, the academ a, and nationa
| abor atori es.

NUREG 1861 satisfied the first objective
di scussed earlier, which was review the technical

adequacy of RES activities related to chem cal effects
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in PWR sunp pool environnent. The NUREG 1861 was
publ i shed Decenber 2006. It describes the chenical
ef fects peer revi ew assessnent process and summari zes
each reviewer's significant findings.

The final assessment reports from each
peer reviewer are conpil ed as appendi ces to the NUREG
report, and the review is not a consensus review.
Each reviewer was asked to provide an i ndividual
evaluation based on their particular area of
experti se.

The PIRT process was used to satisfy the
second objective, which was recomend research
i mprovenent and identify inmportant technical issues
for consideration. The sane issues contained in NUREG
1861 were eval uated using the PIRT process to provide
a bal anced eval uation and ranking of the issues for
further consideration.

MR. WALLIS: -- is a different report, is
yet anot her report?

MR TREGONI NG  Yes.

MR. BANERJEE: It is not conpleted yet, or
isit?

MR. TREGONING That's correct. It's not
conpl et ed.

M5. TORRES: A summary of the PIRT process
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will be discussed by M. Robert Tregoning.

MR. TREGONI NG Thank you, Paulette

There's al ways a questi on about why you do
a PIRT and when you do a PIRT. Quite often you may do
a PI RT when you' re enbar ki ng on a new t echnol ogy area,
like the Trisco fuel assessnent.

Here we actually did the PIRT somewhat
m dstream but actually the timng was, | thought,
particul arly good because we had done a body of work.
W had | earned sone various inportant | essons, but we
had a nunber of open questions and issues. Plus we
were transitioning in this node where we wanted to
eval uat e what i ssues nmight remain, and as we conti nued
to work with the industry to nove forward, we wanted
to nmake sure that we were conprehensive in our
assessnent .

So t hat was one reason for doing the PIRT
The ot her reason, as stated on this slide, early onin
t he peer review process a |lot of the coments that we
were getting fromthe peer reviewers were wel |l outside
t he scope of the original NRC sponsored research. So
really the i dea behind the PIRT was to use the process
to identify and rank sone of the issues being raised
by the peer reviewers with respect to the post-LOCA

chem cal effects.
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As Paul ette nentioned, the peer review
itself --

MR. WALLIS: This first bullet, actually
that's right. The peers raised points which hadn't
yet been addressed by the NRC. So it's clear that the
scope of the sunmp colum is broader than has actually
been addressed by your research programto date, or
appears to be fromthe peer review, anyway.

MR TREGONI NG The issues for
consideration are certainly broader. | would agree
with that.

And as you read, of course, when you do
peer review, these were all intended to be i ndependent
peer reviews. So the PIRT process we wanted to use to
bring at I|east sone sort of consensus, not true
consensus, but at |east get sone ideas of what the
group together thought about inportance and --

MR. WALLIS: After doing their review.

MR. TREGONING This was in parall el

MR, WALLIS: In parallel

MR TREGONI NG They had done a
substantial -- we did the PIRT at the | ast neeting we
held. So they had reviewed all of the reports for
about six nonths, and they had conpleted their

prelimnary assessnent reports.
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But it was about the time when they were
preparing their final docunents. That's why a |ot of
the i ssues you see in that peer review 1861 docunent,
many of the sane issues were raised and di scussed in
the PIRT, if not all of them

So the PIRT really provides a natural way
to characterize, identify, and rank the issues that
some of themraised individually within the NUREG

So the objective of the PIRT, and agai n,
we really had a broad objective as you do in nost
PIRTs, is we were |looking for all chenical phenonena
which could |l ead to del eterious ECCS performance and
al so possibly danage reactor fuel due to inadequate
heat renoval in the post-LOCA environnent.

| at least want to cover the PIRT
eval uation criteria because | think it's inportant to
know what the reviewers were |ooking at, and these
evaluation criteriareally m mc many of the phenonena
that need to be addressed within GSI-191, the sunp
cl oggi ng i ssue.

But the difference here is the focuses on
t he chem cal phenonena that would nost |ikely affect
t hese various things, both sunmp clogging --

MR. WALLIS: As long as they don't clog

the sunp until they becone physical.
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MR. TREGONI NG Right, yes.

MR. BANERJEE: But it's the chenistry that
| eads to the physics in this case, right?

MR. TREGONING | knew you woul d haggl e
with nmy definition here.

MR WALLIS: Wll, you can't forget the
physi cal .

MR. TREGONING O course not, of course
not. But the notion here that | wanted to stress,
there's a |l ot of the physics that has been consi dered
t hroughout this process.

MR. WALLIS: Affected by the chem stry.

MR TREGONING O course. So what we
really wanted to focus on was how the chem cal
envi ronnment and chem cal considerations m ght affect
an interplay with the physics that are invol ved. But
| couldn't get all of that on one line on the slide.

So, again, we're |l ooking for sunp screen
cl oggi ng ef fects, things that m ght degrade downstream
conmponent performance, di m nished heat transfer, or
affect structural integrity.

MR. PONERS: | was curious what you mean
by "affect structural integrity."”

MR. TREGONING Things like large scale

corrosion of support structures.
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MR. PONERS: Those are very dramatic

chemi cal effects

MR. TREGONING Well, yeah, and to be
honest, given the time scale, to be honest, none of
the issues really -- that was a mnor one. In fact,
just for information, that was initially not one of
the evaluation criteria, but the PIRT peer reviewers
wanted to add that one thenselves. So just to nmake
sure they were conprehensive.

MR. PONERS: That would do it.

MR. TREGONING O course. So when we did
the PIRT, to categorize the i ssues, we broke the post-
LOCA cooling into four distinct time periods. Four
time periods we used to represent different
operational phases within the post-LOCA environnment
and also identify time scales associated wth
i mportant chem cal phenonena.

So the four that we |ooked at were the
debris generation phase, which | asts about zero to 30
seconds during the bl owdown event; ECCS injection; a
direct ECCS injection, | should add, which again 30
seconds to about the onset of recirculation, whichis
vari abl e depending on the plant, but 20 minutes is a
typi cal nunber that you see there.

And then short termand | ong term ECCS
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recirculation. Now, there was no reason to break up
short termand | ong termECCS recircul ati on. However,
we know a lot of the margins that |icensees have to
deal with. They're minimumright at the onset of
recircul ation.

So we wanted to identify phenonena that
m ght be working early in the process, and we again
arbitrarily cut it off at 24 hours, and then | ook at
phenonena that mght be at play much later, 24 to 30
days.

And we cut the exercise off at 30 days,
al though nmany of these phenonena, again, would
continue to transpire as long as the mssion tinme
woul d need to occur.

Now, the PIRT approach was very standard.
W had brainstormng issues. W brainstormed within
all of these four tine periods, and then we had the
experts individually rank issues with respect to
i nportance, and we just used a three |evel
cl assification schene, high, mediumand | ow, and t hen
al so knowl edge also three level, known, partially
known and unknown.

The way we did the PIRT, while we had t hem
do their initial PIRT individually, we did cone back

after we accunul ated all of the results and had a
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f eedback session because as you night inmagi ne, sone
i ssues sone people ranked high, sone people ranked
low, and we tried to understand the reasons for the
disparity in the results.

Was it just difference in technical
opi nion or in an understandi ng of what the i ssue was?
So we also had some feedback. W had severa
conference calls where we addressed issues and tried
to reconcile areas where we had differences of
opi ni on.

|"'mnot going to go over all of the PIRT
results because, again, we're still preparing that,
and you' Il be seeing sonething on that within the next
few nmonths, | would expect. But | do want to touch on
some of the issues that were raised not only by the
PI RT, but then also within the NUREG 1861

The issues can be grouped a nunber of
ways. |'ve chosen seven categories. Again, there's
not hi ng uni que about these, but a lot of the issues
fall within one of these seven categories.

Underlying containnent pool chem stry.
Again, by "underlying," | nmean the contai nnment poo
chem stry that's formed as a result of the reactor
break. So not so nuch chemicals that get added in

after the break, but the initial chem stry that's
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formed upon the break.

Radi ol ogi cal considerations; physical,
chemi cal, biological debris source terns; core solid
speci es precipitation; aggloneration and settling.
And, again, | wanted to enphasize with the
aggl oneration and settling that the enphasis here is
on chenmcal effects and how they may affect
aggl oneration and settling.

Organi cs and coati ngs, and t hen downstream
per formance of punps, heat exchanger reactor core.

So with --

MR. BANERJEE: Would you include the
tenperature gradient effects that they refer to?

MR. TREGONING Yes. In fact, you've
caught my next slide already.

So what |I've done here, all |'ve done for
your consideration, | picked ten itens, ten issues.
Ten is a good nunber, and these were issues that were
important. They were raised either individually or as
a part of the PIRT process.

But | also wanted to span all of the
di fferent categories that we tal ked about. So the one
that you' ve nentioned, Dr. Banerjee, is this ECCS
t her mal cycle ef fects under solid speci es

precipitation.
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So what |I'm going to do now, |'m just
going to tal k about these ten very briefly to describe
and define what the issue is. kay? So that's what
|"mgoing to do on the next two slides.

So t he first phenonena, contai nment debris
m xture effects. The idea here is that different
debris characteristics, and that could be the nass,
the m xture, the constituents of the debris as well as
t he conpositions of debris.

MR. WALLIS: Several reviewers tal ked
about scrubbing of CQ out of the containnment
at nrosphere. It doesn't appear here, but it's not a
ki nd of containment contributor to the sunp.

MR. TREGONING Well, that was an
i nteresting one because that was one that early on in
the review process got a lot of attention, and there
were some cal cul ations that were done on that. And
| ater on when we had the PIRT, it actually came out
being of relatively | ow inportance.

MR. WALLIS: So it was less than --

MR. TREGONING Yes. so initially it was
hi ghl i ght ed as bei ng a potential concern, but that was
one that, again, sone of the individual peer reviewers
actually followed up and addressed that concern to

help informtheir PIRT eval uation.
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MR. BANERJEE: And the aging of the

concrete and structures, that was al so m nor effect,
yeah.

MR. TREGONING That's a nore inportant
effect, and the notion there was that woul d i ntroduce
carbonates into the contai nnent pool environnment. |
t hi nk sone cal cul ati ons were done though, and at the
ri sk of speaking out of turn, there's other
contributions of carbonates that nmay actually
overwhel m those contributions. So that was sone of
t he consideration that went into this.

And as Dr. Shack nentioned, it's a dirty
environnent. So there are cations, anions floating
around t he cont ai nnent pool .

Again, |I'm not trying to be exclusive

here. There are other things that are stil

important. |'ve just picked ten sonmewhat random vy,
and like | nmentioned earlier, | wanted to pick ten to
sort of fill --

MR. BANERJEE: These are the ten highest
ranked?

MR. TREGONI NG Not necessarily. They
were ten highly ranked. Like | said, | wanted to give
coverage in all of these areas. kay? So these

aren't necessarily the top ten that we need to work
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down, but these are ten that were ranked highly that
are sonewhat representative, and t hey were i ssues t hat
were rai sed by a nunber of the peer reviewers, so not
j ust one peer reviewer.

So briefly, let ne define these. Again,
| define the containment debris mxture effects; pH
variability, and this was with respect to the initial
variability within the reactor cool ant systemas wel |
as the evolution in pH that evolves in the post-LOCA
pr ocess.

W' ve seen in many cases the effect that
pH can have dramatically on chenical environnent and
precipitation that occurs.

Radi ol ysis effects, specifically the
effect of core radiation fields on the formations of
radicals, primarily hydrogen peroxi des and t he notion
that that can effect the readout potential, which can
then fundanmentally affect the types of cheni cal
products and precipitants that could form

Anot her i ssue was radi ol yti c conversi on of
nitrogen. This is certainly not a new issue, but it's
one that within this context there was concern that
the nitric acid that was formed during this may
actually alter the contai nment pool pH

MR. PONERS: Wen they thought about that,
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did they give consideration to the radiolytic attack
al ong your cabl e insul ation?

MR. TREGONI NG They did, although that
was the one -- that was an aspect that was
specifically considered in | CET because we added -- at
| east | added hydrochloric acid to sinulate the
breakdown of cabling insulation within | CET.

| think those are anobunts -- Bill m ght
correct me -- but | think it was around 100 ppmor so,
and | think there was sonme thinking that the nitric
acid effect may actually be a bigger effect

You don't think so?

MR. PONERS: Small effect, typically.

MR. TREGONI NG  Ckay.

MR. PONERS: Well, it depends on what your
dose rate is and your contai nnment.

MR. TREGONI NG Right.

MR. PONERS: But my recollection is that
if you use two nmega rads per hour for your equipnent
qualification for an ECCS in a PWR that's ny
recollection, and that's a healthy enough dose rate.
O course, it depends on how nuch cable you have in
t he contai nnent .

Sonme of these contai nments have enough

cabl e.
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MR. TREGONING Right. GOkay. Wll, thank

you. That's good infornmation to have.

The other area was crud rel ease, and |
think that's i nportant to define what we nean by crud,
and these are essentially the iron and nickel
corrosion oxides from RCS piping that are rel eased
during the hydrolic thermal transient due to the LOCA

And the idea that the crud rel ease itself
could create a radiolytic environment on the sunp
screen debris beds that could affect subsequent
reactions. So you'd have some percentage of that
whi ch woul d settle out, but you could have sonme crud
that makes its way to the screen and actually affect
the reactions that go on right at the sunp screen.

Sone other issues that |'ve chosen to
highlight is the silica concentration and the idea
that we at |east need to consider the presence of
silica both in the RCS and the wat er storage systens.
The idea that it can conmbine with certain cations to
form species with retrograde solubility, of course,
that's particularly of concern because you want to
nmake sure that you don't have plating on the reactor
fuel or other hot surfaces.

And that also of course silica also

provi des anot her source for precipitation as well.
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Thermal cycle effects, which Dr. Banerjee
referred to. The idea that there's at |east two
t hermal gradi ents throughout each cycle that a vol une
of water goes through during ECCS recircul ation.
There's cooling that occurs when it goes across the
heat exchanger, and then there's subsequent heat-up
when it gets near to the fuel cladding surface.

And t here was concern about precipitation
under both of those types of environnents, where the
hi gh tenperature woul d cause species with retrograde
solubility to precipitate out whil e the heat exchanger
woul d cause normal precipitates due to solubility
consi derati ons.

And also co-precipitation would affect
what would go on there as well.

Qui escent settling of precipitates. This
was the idea that the nominal low flowrates within
t he contai nment pool nay all ow many chem cal species
to settle out or nay allow themto grow, to becone
| arger particles, nore stable particles because they
don't have the hydrodynanmic forces that would tend to
keep them snal |

Coati ng deconposition and | eaching, again,
they were two different effects. One was cl assi cal

| eachi ng fromsunp coati ngs, and ones t hat were raised
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were | ead based paints, which I think are in sonme of
t he ol der contai nnents, phenolics and PVC, and then
al so hydrothermal hydrolysis that would essentially
depol ynmeri ze some polyneric materials, and you could
actually get gels form ng fromthat depol ynerization
process.

MR. PONERS: |If you |ook at the work
that's gone on in Canada, they would insist |oudly
that what you | each fromthe paint is the folic, and
t hat the ketone that comes out of there gets converted
radiolytically into an organic acid.

MR. TREGONING Yes, |'m aware of sone of
that work, and that's something that we'll certainly
be | ooki ng at novi ng forward.

MR PONERS: | don't know whether it's
true or not, but they will insist it very |oudly.

MR, TREGONI NG  Yes.

MR. PONERS: And God help you if you're
talking to themand don't bring it up.

MR. ABDEL- KHALI K:  Some plants are talking
about changi ng their normal operating water chem stry
to operate in a high pH reginme to reduce ACA
i kelihood of axial offset. How nmuch would an
increase in the normal operation pH affect the post-

LOCA pH in the sunmp?
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MR. TREGONING Well, right nowinitially

there'd be an effect in terms of the initial
conditions at the break, but because of the anpunt of
buffering that's used overall, nmy expectati on woul d be
it would be a second order effect at |least with
respect to longer termpH in the sunp pool.

MR. BANERJEE: | suppose one way to dea
with this, which I'msure industry is looking at isto
either change the buffers or maybe renove sone of
them in which case, | guess, that would have nore of
an effect, right?

MR TREGONING Yes. |If there was no
buffer, then, yes, you're driven by the chem stry of
the RCS plus the injection systemat that point.

MR. MAYNARD: Probably nore so by your
refuel i ng water storage tank volunme, and that's going
to be a larger volume, and it's going to influence
your pH nore than the RCS pH itself.

MR. BANERJEE: Right.

MR. CORRADINI: So naybe you said it at
the beginning and | nissed it. These are just
exanpl es of phenonena to consider. These are not the
hi gh i nmportance phenonmena nor the unknown phenonena.

MR, TREGONI NG  No.

MR. CORRADI NI : These are just exanple.
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MR. TREGONI NG They're exanpl es, but --

MR. BANERJEE: Al of them are unknown.

MR. TREGONING -- they're exanples that
in the PIRT process were identified as being of high
i nportance to consider.

MR. CORRADI NI : But not necessarily
unknown in terns of a know edge base to eval uate their
ef fect.

MR. TREGONING Right. Wat | haven't
done is, again, there were separate rankings for
knowl edge state, and there's two types of know edge
state. There's know edge state with respect to the
basi ¢ physics, and then there's know edge state with
what actually exists within a given, let's say, a
singl e plant environnent.

So there's two types of know edge t hat you
really have to |l ook at when you' re evaluating these
t hi ngs, but, no, what | haven't done in this is
i ndi cate ones that we t hought we had particularly I'11
say a low | evel of know edge state on.

MR PONERS: Well, when we | ooked at the
TM sunp, we saw a | ot of copper. Cbviously we were
corrodi ng out copper wires and things like that. Did
t he experts comment on copper coming into the sunp?

MR. TREGONI NG You know, we tal ked about

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

253

copper, and because of TM, of course, copper was
something that was considered in the I CET test. W
never saw much copper though actually within that | CET
test.

So when we went through the PIRT we
identified all of the different netallic conponents
t hat could cause corrosion, that could corrode and
t hen, you know, |ead to ionic species contributionto
t he sunp pool environnent. And copper was consi dered,
but again, | think based on |ICET and other
considerations it hasn't been a driving consideration
at this point.

MR. PONERS: Well, | know that certainly
on the TM sunp we definitely had |lots of copper in
t here.

MR. TREGONI NG Right.

MR. PONERS: And | know it definitely has
a huge ef fect on aqueous radi ochenm stry. Now, whet her
it affects any of this stuff or not, | have --

MR TREGONING Well, | have to be care --
| earned a ot of |Iessons fromTM, but it was
certainly not prototypical in ternms of how post-LOCA
cool ing woul d be expected in an ECCS

MR. CORRADINI: Wiy is that? Because it

was a snall break and you'd only get these sorts of
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del eterious ef fects when you have a | arge break and a
| ot of break-up of the insulation?

| assumed just the opposite, that TM
m ght be very representative.

MR. TREGONING Well, they pool ed cooling
water from the Susquehanna River. So that was one
thing that was certainly not prototypical, and the
other thing that you have to renenber, and | think
ot hers may correct ne, others nore know edgeabl e, but
by the tinme they actually had got in to eval uate what
was in the sunp, sonme tine had passed.

MR. PONERS: W were doing it within days
of the accident. | was getting sanples wthin nine
hour s.

MR. TREGONING So you were even seeing
hi gh copper then.

MR. PONERS:. Oh, yeah, very early.

MR. TREGONI NG W thin days.

MR. PONERS:. Very early in the accident.

MR. TREGONI NG What do you attribute the
hi gh copper to?

MR. PONERS: It's just cables are being --
el ectrical cables are being coll ated.

MR. TREGONI NG Okay. Because the

interesting thing, again, when we ran the |ICET test,
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we didn't see |arge anmobunts of copper, by and | arge.

MR. PONERS: Yeah. Well, see, you weren't
runni ng a radi ol ytic solution over copper wires there
and having it drip down into the containnment sunp.

MR. TREGONI NG Ckay. You know, that's
somet hi ng we probably at | east need to foll ow up on.

MR PONERS: Well, | don't know that.
And, in fact, they bring up | ead based paint and | ead
is interesting because it will form a hydroxide
that's kind of anorphous and ugly and things |ike
that. | just wondered if they had comrented on the
copper. | don't know that it's a major contributor.

By far and away the biggest contributor
was alum num oxide. | mean there was sl udge
everywhere, in the sunp very critically.

MR. TREGONING In the sanples

MR. PONERS: Yeah. You had a gradation
and it was nud at the bottom of the sunp.

MR CORRADINI: So if | mght just go
back, you kind of said something that kind of
triggered ny interest.

So you said TM wasn't representative. |
nmean, has the staff thought about what nakes it
atypical versus typical in these various areas of

concern in terns of timng and chenicals present and
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various particul ate?

Because it woul d just seemto ne given the
fact that we' ve been | ectured that | arge breaks are a
| ow probability event and small breaks are a probable
event and all of this, it seens to me TM might be a
very representative sanpling of howl mght gointo a
| arge recircul ati on phase for a very long tine.

Granted, they may have handled it
differently than the typical bad accident, but it
woul d seemto ne -- so aml| m ssing sonething in that?

MR TREGONING | think Tom Hafera from
NRR i s going to address that question.

MR. HAFERA: Tom Hafera fromthe pl ant
staff.

Recogni ze, okay, mnmany plants on small
break LOCA don't even go i nto sunp recircul ati on node.
They cool down, depressurize, and go right into
shut down cool i ng node.

Smal | break LOCAs don't generate a | ot of
debris. They don't transport a |lot of debris. They
don't create a lot of mxture of debris. Really T™
was a very uni que event. You know, TM, they punped
river water, and | thought that was pretty rmuch well
docunented, that the majority of the source of sonme of

t heir chem cal concerns were fromwhen t hey punped t he
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Susquehanna River into the containment.

MR. CORRADI NI :  Ckay.

MR. HAFERA: | don't know. Maybe we can
produce an updat ed docunent or a docunent to tell us
that, but the staff, we're certainly considering al
of these things, and we evaluate LOCAs in nmany ways,
not just snmall breaks, but l|arge breaks, and we're
typically finding that the small breaks are not as
l[imting. Let's just say it that way.

MR. CORRADI NI :  Thank you.

MR TREGONI NG And there have been ot her
experiences where we've have plants go into
recirculation node that we've been able to |earn
| essons that we t hought were probably nore realistic.

Vel |, again, Tom should have stayed up
t here, but you know, Barsaback (phonetic) is -- just
| ooki ng for operating experience questions, especially
w th BWRs.

MR. BANERJEE: Sunp cl oggi ng.

MR. HAFERA: Well, clearly, Rob nentioned,
yes, BWRs. W have seen that there is actual
operating experience in the boiling water reactors
based on their contai nnment designs, the fact that they
have a suppression pool or atourist that's naintained

in a turbulent, how flow rates are nmuch hi gher and
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suppressi on pools and turbul ence are rmuch hi gher.

The post LOCA flows are actually directed
there versus the pressurized water reactors, this
|arge building containnent that's open, typically
| arge areas of very lowflowvel ocity where debris can
be settled out.

And plus, the other one is that they're
designed typically to blow the debris to the upper
| evel s of containnent. So to then get the debris from
t he upper | evels down, all of these issues, you know,
get factored in, now, recogni zing that the strainer is
not hi ng nore than a subconponent of the RHR systemand
it supports operability of the RHR systemto neet 5046
criteria.

MR. TREGONING To get back to your
original copper question, Dr. Powers, we did discuss
it. | can go back and pull some of that information
up. I'mnot at liberty unfortunately right now. So
| can do that if you're interested.

MR. PONERS: It's not worth pursuing very
far.

MR WALLIS: I'mworried if you' re going
to nmeet your deadline of time here.

MR. TREGONING It depends on the anount

of questions. |'ve only got --
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MR. WALLIS: Three, thirty, is it?

MR. TREGONING Yeah, | think so. | think
so.

The other thing we got fromthe peer
reviewers, we got issues, but they also gave us
recommendati ons on how to proceed with testing and
anal yzing sonme of these issues, and | wanted to at
| east -- these are nmaminly contained not within the
PI RT process, but these were mainly docunented in the
NUREG itself. So | wanted to nmake sure that
sunmari zed t hese.

A nunmber of them indicated that snall
scal e testing can be used to effectively evaluate the
effects of key variables, especially |ooking at
guantifying variables affecting solubility, addressing
tenperature cycling effects, and also evaluating
specific conbinations of materials not in the | CET
test.

There was a | ot of --

MR. BANERJEE: As hydrogen peroxide, |
take it.

MR. TREGONI NG Yes, potentially. And by
materials |I'mthinking other insulation materials or
other materials that you would find in contai nment as

wel |l because there's a whole suite of nmaterials out
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there that the ICET by its nature was not able to
si mul at e.

There was a | ot of discussion about the
anal ytical nodeling work that we had done. | think
t he general consensus is the work that we had done,
didn't fully exploit the existing capabilities of
avai |l abl e codes. Again, we had done thernodynam c
equi li brium cal cul ations, and nmany of the reviewers
t hought that we really needed to either explicitly or
inmplicitly consider the effects of kinetics, and then
al so potentially that we could use these codes to
incorporate and address sonme of the radiological
consi derati ons.

However, | have to nmention this |ast
bullet since this has been a point of discussion
several tines both within the NRC and then al so at
ACRS neetings. A nunber of the reviewers recogni ze
directly intheir reports that nodeling the chem stry
at the sunp screen from first principles is highly
chal | engi ng because of the fact that it's expected to
be non-equilibriumand the nunbers of different types
of reactions that are expected to go on over the
m ssion tinme, 30 days.

So a nunber of the revi ewers thought that

trying to develop a code at this point was probably
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wel | beyond the existing capabilities of any of these
comerci al codes and woul d certainly be a state of the
art exercise.

So | think a nunber of the reviewers
real ly recogni zed the chall enge of that.

MR WALLIS: The debris on the bed itself
is avery good reactor. | nean, they're flowing fluid

through it all the tine and bringing it into contact

wth --

MR. TREGONI NG  Yeah.

MR WALLIS: And that was in there.

MR. TREGONING And that's exactly the
poi nt .

MR WALLIS: Bed reactor.

MR. TREGONI NG Yeah, and then if you've
got --

MR. WALLIS: And the sunp within the bed.
You've got this very good atnosphere for chem ca
reactions.

MR. TREGONING Right. So how are we
nmoving forward with the issues that we got fromthe
peer review? This slide |I'mgoing to talk about a
general path forward, and then |' mgoing to give sone
exanpl es of dispositioning the itens that | raised

earlier. These are just exanples of disposition.

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

262

This isn't any -- and it's based on ny proposal. So
it's not an official disposition at this point
certainly.

The issues that have been raised,
certainly we'll be comrunicating this information to
both the vendor teans and the |licensees that are
eval uati ng chem cal effects, and we want to do that in
a way to facilitate resolution of the generic letter
responses.

As | nentioned earlier, currently working
on docunenting the PIRT process and sumari zi ng the
i mportant issues identified in the PIRT.

Now, this initial docunent will not deal
wi th disposition, but it will sinply docunent the PIRT
process and then the results fromthe process.

And then individually we'll we | ooking --

MR BANERJEE: This was sort of finished
at least with the peer reviewers about a year ago,
right?

MR. TREGONING No, not quite a year. W
finished the PIRT about last July of so.

MR. BANERJEE: COkay, and so why is it sort
of taking so long? 1Is it because not nuch effort is
going into this right now?

MR. TREGONI NG Docunenting a PIRT process
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can be fairly lengthy because, again, the process
itself, as well as summarizing the i ssues, you' ve got
to draw on a lot of sources. So we've had to enli st
the peer reviewers at various points in time to help
fill out the docunent. So it's just taking the sone
to put the docunent together.

However, you know, the initial pushwas to
get the docunents out there, including the NUREG with
their peer review comments so that they would be
avai l abl e publicly, and we always expected that the
PI RT process would lag slightly behind that process.

MR. WALLIS: Finished in July if it's not
docunented, and they're still working on it.

MR. TREGONING They finished the
assessnments in July.

MR. PONERS: |If you're ever been through
these things, there's lots of neetings and agoni zi ng
over filling out of charts and things |ike that, but
t hen sonebody has to go through all of that junk and
try to make sense out of it.

MR CORRADINI: And wite it up.

MR. PONERS: And wite it up, then send it
back to the experts and see if their wite-up agrees
and where it doesn't, fix that. And of course, one

guys says it's blue and the other guy says there's no
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change and it's green, and so there's quite an
iteration. | nean it essentially doubles the --

MR. WALLIS: So they're still working on
it then. There is --

MR. BANERJEE: Is that iteration going on
or is it a dead duck right now?

MR. TREGONI NG There's been sone of that
iteration. The docunent itself though is still in
preparation at this point. But there has been
iteration certainly as Dr. Powers indicated to make
sure things are being captured appropriately.

MR. MAYNARD: A lot of times during the
witing and the sunmary you al nost go through anot her
review process. | mean it's open to the question.

MR. BANERJEE: Right. |[If that's going on,
it's fine, but I'm trying to get the real
under st andi ng of whether this is a very active area or
one where sort of interest has waned or let's say
activity has waned and sort of this decline right now

MR SHAW No. In fact, interest has
never been higher certainly.

VR. BANERJEE: Interest is high.
Activity?

MR. TREGONING Yeah, activity is.

Interest and activity are quite often correl at ed.
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MR. BANERJEE: They are in this case?

(Laughter.)

MR. BANERJEE: Are they actually in this
case?

MR. TREGONI NG Yes, they are correl ated,
as one m ght expect.

MR. WALLIS: Wat's the zero per nonth if
it's active?

MR TREGONING |'msorry?

MR. BANERJEE: So how many people are
working on this right now? Let's ask it straight.

MR. TREGONI NG  How many staff or how nany
peer reviewers? | mean --

MR. BANERJEE: Staff, peer reviewers,
what ever .

MR TREGONI NG  You know, | think there's
probably at | east three staff that are involved in the
PIRT in one form or another..

MR. BANERJEE: \What fraction of -- | nean,
|"mjust trying to understand what fraction of tineis
invol ved in one formor another.

MR. TREGONI NG What are you really trying
to find out.

MR. BANERJEE: |I'mreally trying to find

out whether, as | said, is this an active area or has
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it been basically dropped or partially dropped.

MR TREGONING One thing | will say is
that you' ve seen all of the activities that we've had
in the GSI area. W've been incredibly active as a
group in terns of publishing and dissem nating
i nformation and then working with NRR on eval uati ng
the industry's path forward and naking sure that
they' re i nfornmed and nmaki ng sure that our eval uations
are inforned.

So it's a continual process, and with any
process we juggle all of our priorities and
commtments appropriately. So, yes, it's active, but
also | would say in the sanme token that, yes, we're
doing multiple things at the same tine.

MR POAERS: Just a brief idea, Rob. How
many people do you think were attending the session
for the Anmerican Nuclear Society nmeeting in
Al buquerque for this?

| mean, we filled the room

MR. TREGONING Yeah. No, it was a good
t urnout .

MR. PONERS: The biggest roomwe had for
concessions and we filled it.

MR WALLIS: But this wasn't a discussion

of research results, was it?
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TREGONI NG Yes.

MR

MR WALLIS: |t was?

MR. TREGONI NG Yeah.

VR. PONERS: M ke Scott gave an
out standing introduction and Rob held forth for two
hours, | guess.

MR. TREGONING Well too |ong.

MR. WALLIS: No, he's very good at that.
V& know.

(Laughter.)

MR WALLIS: Two m nutes.

MR TREGONING |I'mnot quite sure if
that's a conplinent or not.

MR PONERS: It wasn't.

MR TREGONING | don't think it is.

(Laughter.)

MR TREGONING [I'Il take it as one, but
| know you didn't intend it as one.

Ckay, and |I'mal nost done here. So we'll
be di spositioning individual itens and when we do the
di spositioning, we'll be | ooking at where the i ndustry
is noving forward as mtigation. W'Ill be considering
in nore detail specific plant conditions, and as
necessary, we'll be doing literature review scoping

cal cul ations, and then identifying anyt hi ng t hat needs
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either targeted followon industry sponsored or NRC
sponsored research

| really think that issues are going to
fall within three categories, and if | ook at nmy ten
here, | think many of the issues, and | think we're
seeing that already, are already being explicitly
considered in the resolution. And of the ten |'ve
listed, at least five of them again, are currently
part of the resolution plan.

The chal |l enge that we've got there is to
make sure that with respect to the chenical effects,
that we're either conservatively or realistically
eval uating those effects. So that's still a chall enge
that we've had certainly.

Several of the issues that they raised do
actually pronote favorable chemi cal effects, and of
the ten that | listed, there's one that clearly falls
within that arena, and that's quiescent settling of
precipitates, and again, | think with those issues
that there wll be opportunities that wll be
available to utilize those attributes in the
resolution of the generic letter.

MR. PONERS: Nobody specifically said the
wor ds Oswal d Ri peni ng?

MR. TREGONING Ch, yes. W had a | ot of

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

269

di scussion of Gswald Ri pening in the peer review

And then there will be a host of other
issues that will require some pencil sharpening and
sone additional consideration, and of the ten | think
there's four of those that probably will very easily
fall within that m x.

And this one | just wanted to -- again, we
got some very good testing and anal ysi s
recommendations, and I want to give the notion here
that we are wutilizing these recommendati ons and not
just us, but there was questions earlier about howis
the i ndustry utilizing these information, and not only
is industry explicitly using sone of the information
that's com ng out of the research, but the strategies
as wel | .

So the snmall scale single effect type
testing, | think you' ve seen sonme of that in sone of
the surrogate testing work that ANL did, presented a
little bit here today. |Industry has used that
approach in devel oping chem cal source terns, and
again, it could be an inportant techniques for
consi dering plant specific issues.

There's no pl ans to devel op a
conprehensi ve chem cal effect head | oss code, again,

following up from the previous slide. However, we
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certainly do believe that codes are valuable for
addr essi ng speci fic chem cal effects phenonena, things
like solubility, radiol ogi cal considerations, andthen
predi ctions of precipitated species.

So there is certainly codes will play a
role here, and we expect that codes will see use to
eval uate sone of these issues as we continue to nove
forward

So the conclusions. The peer review
attenpted to conprehensively consider chenica
effects, and again, when | tal k about the peer review
here, |I'mtal king about both the NUREG and the PIRT.
They identified several cheni cal i ssues for
consideration. The next step that we'll be working to
is disposition specific issues. W're going to
di sposition these issues the sanme way we've been
di spositioning all the issues that get raised with
respect to the generic letter. So there will be
not hi ng unique or wunusual about the disposition
pr ocess.

And | nentioned earlier that as we go
t hrough i ssue resol ution, we'll make sure that we need
to consider the industry mtigation strategies,
speci fic plant conditions, and using scopi ng anal yses

as appropriate to identify any remaining issues that
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may need sone nore in depth study.

And, again, there's arecognitionthat the
peer reviewers provi ded sone val uabl e recomendati ons
for addressing any issues that do renain.

MR. WALLIS: Wen you disposition these
i ssues, are you going to go back to sone of the peer
reviewers and say this is how we dispositioned your
i ssue? Do you agree with what we did? Are you going
to do anything like that?

MR TREGONING | don't want to commit.
| think we certainly nay.

MR. WALLIS: It mght be worth considering
for a few things.

MR. TREGONI NG Sure. Depending on the
conpl exity of the issue, | think bouncing off the peer
reviewers saying, "Hey, this is what we did. Do you
think that this is an appropriate strategy?" | think
that would be particularly appropriate.

And | just want it noted for the record
that we started ten minutes |ate.

MR, WALLIS: | was going to say you did a
very good job here.

MR TREGONING And that we finished
al nost nore than five mnutes on time or before our

tinme.
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MR. PONERS:. Recognize, of course, that
the committee holds you to blane for any of the
deficiencies of start tinme or finish tine.

MR TREGONING Can | have a notion to
take the ten mnutes extra and apply it to a
subsequent presentation?

MR, POAERS: No.

MR WALLIS: So now it is tine to ask the
committee if you want to ask Rob anything el se, make
any ot her observati ons.

MR. PONERS: | wanted to understand just
alittle nore on the concern over crud. The anount of
mass fromcrud is not very high. The only concern
could think of is the dose that you're getting from
it, but the dose is already high

MR. TREGONING A couple of things with
respect to the crud. The nmass isn't high. | nean,
we've heard things around 100 ppm but there are
several things that potentially are added. You're
addi ng the radiological consideration to the | oop.
You're also creating additional co-precipitation
sites.

MR. WALLIS: You're adding iron that you
didn't have before.

MR. TREGONING Well, you're adding iron
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and ni ckel certainly.

MR. PONERS: You're tearing up the ying-
yang here with the iron everyone.

MR WALLIS: This is ironin --

MR. TREGONING W didn't get as much iron
as you would think in the I CET testing.

MR PONERS: You will have iron
ever ywher e.

CHAI RMVAN SHACK: | nean, ironin a pH 9
envi ronnent, you know, that's pretty benign on iron.

MR POAERS: Yeah, but there's iron
ever ywher e.

MR WALLIS: What formdoes it have?

MR. PONERS: Ferric oxide and ferric oxy
and hydr oxi de.

MR ABDEL-KHALIK: Ferrite, nickel
ferrite.

MR PONERS: Al npost none.

MR. TREGONING But the other thing with
the crud is having that iron in there, depending on
t he redox and t he anount of oxidation potential of the
environnment will determ ne the types of species that
you m ght get that could form you know, as --

MR, PONERS: O catalytically to conpose

all of your hydrogen peroxide for you.
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MR. TREGONING Well, yes, and anot her
consi deration, again, even though the dose is much
lower than in the core, but that if you got it
trapped, if you had crud that actually made it through
and trapped on the sunp screen --

MR. POWERS. You've got gap release in
this sunp. That's a pretty fair dose right there. |
mean what you get fromthe crud is |argely manganese
and Cobalt 60. And that kind of pales in conparison
to the cesium

MR TREGONING Well, | think we may be
enlisting you to disposition certain of these issues
as well. So --

MR. WALLIS: GCkay. Are we through? W
are through.

MR. BANERJEE: One thing which is still
open is when are you com ng? Mke had said that you
are com ng back in May or June. |Is that still a date?

PARTI Cl PANT: Tentative date is May 16t h.

MR. BANERJEE: | just wanted to verify.

MR. SCOIT: W plan to conme back in the
m ddl e of May, yes.

MR. BANERJEE: M ddl e of May?

MR SCOIT: Yes.

MR. BANERJEE: Al right. Thanks.
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MR. WALLIS: Wiich is quite soon.

MR. BANERJEE: So you'll have sone idea of
what industry is doing and things |ike that?

MR. SCOIT: The research guys can confirm
this. | believe that we're going to, as one of the
itens we're going to tal k about in May, we'll give you
a progress report on this, right?

MR TREGONING Yes, we will have a
progress report on this certainly, but | think his
guestion was nore --

MR WALLIS: Well, will May be the tine
when we' || be ready to advi se the Conm ssi on about how
you are doing about actually resolving the issue?
WIIl that be the time or will we have to wait alittle
| onger ?

MR TREGONING |'msorry, G aham \What
was your question?

MR WALLIS: Well, the Conm ssion,

t hink, would |ike opinion fromus about how well you
are doing inresolving this GSI. They' ve asked us to
keep track of things and help themfromtine to tine.

W1l maybe the ti ne when you sort of said,
"This is where we are and we're on track and

everything is going well," and so on and so on and so

on, we can wite the Conm ssion that that's the case,
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or should we wait alittle | onger until we've got somne
nore evi dence?

MR. SCOTT: Let ne tell you |I've been kind
of devoting a little thought as to what we woul d cone
talk to you about. For exanple, there are two key
topical reports out there, one being the downstream
effects ex vessel and the other being the chenica
ef fects WCAP.  Those docunents, the RAIs have al ready
gone out on, and we expect to have gotten responses to
t hose by May. So we plan to conme in and have both the
staff and hopefully the owner's group give you an

update on where we stand with review of those

docunent s.

W wll, as | nentioned earlier this
afternoon, we will only just have -- well, actually by
the time we're talking to you in May, we will not yet

have received the in vessel topical report. So the
jury will still be out on that issue.

The chemi cal effects testing that | know
we're all interested in will be in progress then in
some cases. W hope to bring you an update on sone
hopefully results on what's going on with chem ca
effects. \Wether --

MR. BANERJEE: This is industry testing,

right?
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MR. SCOTT: VYes, that's correct. Wether

that would then put you in a position to give us
anot her report card on howwe' re doing, it mght still
be a bit premature, but that's the sort of subject |
t hought you m ght find of interest to hear fromus on
in May, and if you all have any different subject
areas you'd |li ke to hear about, nmaybe we should talk
about them

MR WALLIS: That's fine. | think what
you're going to tell us about is fine. It's just that
if you could bring it up to the point where we could
reach some concl usion, that woul d perhaps be good.

MR SCOTT: Sure. | understand. | don't
think that in May we're going to be at a real high
confidence | evel yet that we know whet her t he chemn cal
effects are all going to be resolved by 12/31/07 or
not. | don't think we're going to have enough
information at that time. We'Ill tell you what we know
certainly, but we may not be far enough along in My
to be able to give a conplete picture of that.

MR. WALLIS: Ckay. Thank you.

|"'mready to hand it back to the chair.
| s that okay with everybody?

In that case | will do so. Thank you very

much, everyone who presented.
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MR. BANERIEE: So we will take a break now

until five of four.

(Wher eupon, the foregoing matter went off

the record at 3;39 p.m and went back on

the record at 3:56 p.m)

CHAI RMAN SHACK: Qur next topic is the
t echnol ogy-neutral framework and related matters.
"1l ask Dr. Kress if he will lead us through this.

MR. KRESS: Ckay. Yesterday we had a
future plant design subcomrittee to reviewthis issue.
Practically everybody here was there. So | guess this
part of the neeting is just for you, Sanjoy. You're
the only one that wasn't there yesterday.

MR. BANERJEE: | was trying to teach
Wi t hout success.

MR. KRESS: Oh, okay. But anyway --

MR PONERS: So was Mary.

M5. DROUN. | thought we had a successf ul
neeti ng yesterday.

MR. KRESS: | thought it was a very good
neeting, and it supposed to help us nmaybe respond to
an SRM W were tasked by the Conmi ssion to nmake a
recommendation on the relative nerits of going ahead
and continuing and finishing this approach versus the

devel opnment of a framework specific for a given
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desi gn.

| don't know if | captured the exact
words, but it's something like that. So we were
tasked with that, and perhaps this nmeeting will help
us respond.

Plus | consider this as a fine opportunity
for the commttee to provide feedback to the staff on
the framework, how we think they're doing and if we
have any areas where we think this framework needs to
be inproved or refined. This is the good chance to
|l et them know because they intend to publish the
framework, which by the way the framework is the
NUREG. Those two are identical. So they would |ike
to publish it soon. So it's a chance to give any
feedback we may have on that, in addition to
devel oping a response to the SRM

| think if I read the subconmittee right,
and | think I do, there was sone indication that
framework work on it may be stopped, and | think we
woul d prefer that there at | east be conti nued work on
it in some way. Maybe it's cleaning it up a little
and t hen doi ng an application, specific applicationto
benchmark it.

But anyway, having said that, I'lIl turnit

over to Mary and let her lead us through this.
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don't know if Farouk wants to make these comments.

MR.  MONNI NGER: Good afternoon, M.
Chairman, fellow ACRS nenbers. My nane is John
Monninger. |I'mfromthe NRC s Ofice of Nuclear
Regul atory Research. |'mthe Deputy Director for
Probabilistic Ri sk and Applications.

| want to thank you very much for taking
the tinme and allow us to have the opportunity to
present the framework to you. W' ve been working, you
know, very closely with the ACRS, with the other
offices within the NRC, NRR and the new NROin this.
In addition to that, with stakehol ders out there.

You know, this has been a very inportant
project for us for the past three years, and
essentially what it was neant to do was to pool
t oget her, you know, the various policy and technical
i ssues t hat have been identified throughout the years,
t hrough such policy docunents as the NRC s saf ety goal
policy, the advanced reactor, the severe accident
policy statenent, and to pool these together for
gui dance for, vyou know, future reactors, for
regul ating future reactors.

You know, in devel opnment of this project
we had multiple neetings, multiple stakehol der

wor kshops to solicit input and guidance fromthe
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i ndustry out there.

One of the things | think is inportant
with where we are in this project is to be cognizant
of the fact that, you know, we have been working on it
for several years, and we've nade sone significant
acconplishnents in it. And approximately, you know,
a year or so ago they passed the Energy Policy Act,
and you know, there's a notion that, you know, it's a
changi ng envi ronment out there, and what we woul d |i ke
to do is recognize the future efforts that are com ng
dowmn the road, in particular, you know, the
devel opnent of the licensing under the |icensing
strategy for the next generation of nuclear power
pl ant s.

And the question is, you know, how could
we use what we've done in the past and potentially
feed into those projects.

Sowith that in mnd, you know, "Il turn
it over to Mary Drouin. She's been the | ead project
manager on this project sine its inception.

MR. PONERS. John, before Mary starts, |et
me ask you a question nore pertinent to what our job
is than yours. 1Is it not true that consistency is an
attribute of good regulation and that w thout a

framework it would be difficult to have a consi stent
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regul atory structure?

VR. MONNI NGER:  Consi st ency,
predictability, | nean, is paranount. | mean to not
only the agency's success, but you know, any potenti al
future.

MR PONERS: So, | nean, it seens to ne
that this is an absolutely essential activity for the
staff to wundertake in order to carry out the
Commi ssion's mission in a consistent and predictable
f ashi on.

MR. MONNI NGER:  Yes.

M5. DROUIN. Thank you, John.

My nane is Mary Drouin with the Ofice of
Research. W're here today to try and provide with
you what our status and plans are with regard to this
thing that we've cone to call the technol ogy neutral
framework, where we are with it and where we go.

| want to very quickly go through the
hi story, and when | say qui ckly, because |I' mnot going
to take you through the nyriad of SECY papers and
SRMs. There's been a | ot of conmunication and reports
t hat have been devel oped during this program Tell
you where we are now and as you're aware we did issue
-- there was an ANPR that was issued very directly

related to the franework. G ve you sone of the
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f eedback of the stakehol der comments, and then where
we plan to go.

The program you know, did get initiated
back in January of 2003. Wen you go and | ook at the
RES advanced reactor research plan, that's where it
was first recognized, the need for the franmework.

And it got to sonme of the things that you
just brought wup Dana, you know, the need for
consi stency, stability, and predictability. It was
recogni zed ri ght away that, of course, you can |icense
t hese new advanced reactors under the current Part 50.
W' ve never said you couldn't, but if you are | ooking
for a nore efficient way to do it and trying to be
consi stent and mai ntain, you know, the agency's goal
of being predictable and stable was to have this
framewor k because you had the Part 50. That is very
LWR f ocused.

You do have unique characteristics and
t he i ssues associ ated with the advanced non- LWRs t hat
aren't addressed by the current Part 50. So do you
deal with these in a consistent nanner or do you deal
with themeach tine a new |icense cones in?

But probably to nme the nore bigger thing
is, you know, the PRA. Do we now nove forward in

using Dr. Wallis's, your words yesterday of a new era?
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Do we now nake that step to the new era of bringing
risk and bringing a probabilistic approach to how we
license these plants?

And that grew out of the various policy
statenents that we had sent to the Conmm ssion back in
2003 asking should we be using a probabilistic
approach. That was one of those seven policy issues
and the Commi ssion canme back and said to proceed
forward

And t hat has probably been t he si ngl e nost
chal I engi ng thing because there are so nmany nuances
and techni cal chall enges associated with that. Wen
do you want to start using that PRA in terns of your
i censing basis and not going, you know, risk based?

So the programwas initiated to devel op,
you know, and those were the words used back then
ri sk informed, you know, perfornance based structure
that could support the various different reactor
t echnol ogi es.

W have conpleted the work on the
framewor k. That doesn't mean that in terns of
i mpl enent ati on and under standi ng howit's applied, but
interns of the framework itself, you know, we do pl an
to publish it this sumrer, and we're |ooking for a

June target frane.
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Also we tal ked about this in quite some
detail yesterday. You know, in the past we' ve used
the word risk informed, but interns of this framework
we' ve changed the ternminology to be risk derived
because, again, we're not starting with a set of
regul ations that are already out there and comng in
and revising them using risk.

W're trying to start in devel oping
regul ati ons froma bl ank sheet of paper where risk and
your PRA results and insights are integrated fromthe
bott om up.

And as John indicated in devel oping the
framework, we tried to bring into play all the
expectations fromthe various policy statenments from
the Comm ssion, the severe accident, the advanced
reactor, the PRA and the safety goals nore
explicitly.

So getting to where are we right now. The
Conmi ssion canme back in several SRMs. In fact, it
wasn't a single SRM So if we didn't get the nessage
the first time, they remnded us on tw other
occasions for the staff to issue an advanced notice
for proposed rul enaki ng, and in the SRMt hey asked t he
staff to provide its recomendati on on whether and if

so, how to proceed with rul emaki ng.
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Also inthe SRMthey didn't just ask us to
come up with the ANPR, but in the ANPRitself and |'ve
used the words directly from the SRM is that we
shoul d seek st akehol der i nput in areas such as whet her
the effort is premature, whether the NRC shoul d focus
on devel opi ng technol ogy specific frameworks for non-
LWRs, and then what priorities should be given for the
vari ous non-LWR t echnol ogi es.

And they also indicated that we should
facilitate stakehol der i nput, hol d public neetings and
start that very quickly after the ANPR was i ssued.

The ANPR was issued in My. Wen we
issued the ANPR -- and if you haven't read the ANPR,
it was quite detailed -- | believe we had sonet hi ng
like 70 questions in the ANPR dealing with precisely
the things that the Comm ssion asked us to, but then
it got intoa lot of detail, trying to get into sone
of the technical aspects of the framework.

But i n | ooking at, you know, answering the
Comm ssion question of whether the effort s
premature, should it focus on devel opi ng technol ogy
specific, what priorities, we did have very specific
guestions in the APR  For exanple, we had should the
regul ations be technology neutral, t echnol ogy

specific. |f technol ogy specific, which technol ogy?
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You know, is it premature?

But here was just a few exanples of the
guestions that we did have in the ANPR seeking
st akehol der input so that we could conme back and be
responsi ve to t he Conm ssion when we go back to them

Al'so, in the ANPR the ANPR noted that the
framewor k, because as | said we had a | ot of questions
specifically on the details in the framework, and that
t he framework woul d be on the Wb site. It was on the
VWb site at the sanme tine we published the ANPR

The ANPR al so said that we woul d update
t he framework because at the tinme that the ANPR was
out, we were still working on sone things, trying to
wrap up sone final stuff. So we did alert the public
that in July we would have the final version of the
framework, which is the version that you all have,
that you all have been | ooking at.

W held a public neeting in July. Then we
hel d a two-day workshop in Septenber. W received --
| didn't bringit with me today, but cormments fromthe
organi zati on you see in there fromAreva. Sone of the
organi zati ons as you see, |like ASME, NEI, ANS, sent in
two sets of coments. They sent in sone early
comments |ike the Septenber tinme frane, and then they

sent in a lot nore detailed comments in Decenber
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because you have to recogni ze the ANPR was issued in
May. It was opened until Decenber the 29th.

The chal | enge has been that the bul k of
the coments cane in in Decenber. W actually stil
did receive sonme in January, and when you have 70
guestions there and they wote detail ed responses to
all of these 70 questions, it has been a real
chal l enge, and we're still ciphering through these
comments trying to get a sense of them

But if I go back to what the Commi ssion
asked us to respond to in terns of should it be
technol ogy specific, is it premature, we have gotten
through those and gotten a sense of what the
st akehol der comments are, and so that's what we've

tried to sunmari ze, you know, in the next couple of

sli des.

MR KRESS: You need to add EPRI to that
list.

M5. DROUN. EPRI did not submt a forma
conment .

MR. KRESS: They were part of the --

M5. DROUN. No, they did not.

MR. KRESS: (kay.

M5. DROU N They may have i ssued

somet hing on their own.
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MR. KRESS: Yeah, we've seen sonething
t hat we thought --

M5. DROUIN. But they did not submt
somet hi ng under the ANPR

MR. KRESS: Ckay. | wondered about that.

MR. APOSTOLAKIS: But in that report they
coorment on the framework, but you don't have to
respond to those, right?

M5. DROU N That's correct.

MR. APOSTOLAKI S: The question of whet her
it's premature, it seens to ne, was not well posed.
What does it nean it's premature? | think the
inmpression | got from the Comm ssion as far as at
| east sone of themis that if we were to pursue this,
we would not be doing sonething else, and in that
sense, you know, the question is whether we shoul d be
spendi ng noney on this versus building up stuff to do
i cense renewal s or whatever.

M5. DROUN: Right.

MR. APOSTOLAKIS: So premature, it seems
to me, is a question that is not -- is it directly
fromthe SRW

M5. DROUN. If you got back, | didn't
wite the whole question. | was trying to just give

you a sense here that we did pursue this in trying to
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get input fromthe stakehol ders.

There is nore to the question than just
that. The question had context around it.

MR APOCSTCLAKIS: Did the Comm ssion use
the word "premature"?

M5. DROUN Ch, in theirs back here.

MR. APOSTOLAKI S:  The SRwW?

M5. DROUIN. The SRM yes. Those were
their exact words, whether this effort is prenmature.

MR. APOSTOLAKI S:  Ckay.

M5. DROUN:. | didn't try and paraphrase.
But when we asked t he question, you know, we had nore
to the question. |'mranbling here.

This was the exact wording.

MR. APOSTOLAKI S: | under st andi ng.

M5. DROU N. But there were nore questions
associated with that to try and explain, you know --

MR. APOSTOLAKI S:  What they nean.

M5. DROU N -- what they nean so that we
don't just get a yes or a no.

MR APOSTCLAKI S: Because in an absolute
sense, the people are designing other factors.
They're comng up with all sorts of designs, and of
course, what you say here, if it beconmes a rule, would

have an inpact. So it can't be premature fromt hat
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poi nt of view.

But anyway, we'll see what sonme of the
wi se nmenbers of the public said.

M5. DROUIN. Ckay. And the problemis,
you know, we've had to kind of synthetize these, that
you know, they're answers when exactly, you know,
mapped. So we tried to stand back and see, well, what
wer e they saying.

So I've tried to give you sone exact
guotes here, and here are you sone exanples. You
know, you should nove forward with devel oping a risk
i nfornmed. Supports the NRC efforts. Supports a
regul atory framework. W had one comrent that says
you depart too much, but | wanted to give you the
whol e -- the whol e quote is about two paragraphs, but
| wanted to pick out the real sense of it, and their
issue was they felt that we had totally departed in
addr essi ng common cause failure.

And 1'I'l be real honest. |'mnot sure the
way they got that inpression because --

MR APOSTCLAKIS:  Wio nmade this coment?

M5. DROUIN: This conment was made by --
he made it twice, and when | say he nade it tw ce, he
sent it in under his own nanme, and then he sent it in

as ANS nenber so that he could get it in. I'mtrying
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to renenber his nane.

Ei |l een, do you renenber the gentlenman's

name?

MR APCSTOLAKIS: It was an individua
t hen.

M5. DROUN. Well, he sent it in under the
ANS |logo as the ANS. | think he was chair of a

wor ki ng group or sonet hi ng.

MR APOSTCLAKIS: But did the ANS forma
committee or a group that debated these conments?

M5. DROUIN: | have no idea how it came
about, but | can tell you that when you | ook at their
comments, it is word for word exactly the sane when he
sent it in under his own personal nane.

MR. APCSTOLAKIS: And by the | aw you have
to respond to this?

M5. DROUN [I'mgoing to let Eileen
expl ain better what we have to do.

MR APOCSTCLAKI S: What's the answer?

M5. DROUN I'mgoing to |let her so that
you get the right answer.

M5. McKENNA: This is Eileen McKenna, NRR
staff on rul emaki ng.

For an ANPR, the obligation of how we

respond to the cooments is a little different. W're
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really responding to the Conmm ssion at this point.
They asked us for the range of views. W don't have
the sane obligation as we do in a rul emaking to give
a point by point response. So we're going to be
| ooking at the comments nore collectively in giving
our feedback to the Comm ssion of what -- because t hey
asked us what were t he stakehol der comrents and maki ng
sure we covered the range of views, but we don't have
to do a point by point: Conmenter A said this and
here's our response. Commenter B said this and here's
our response.

M5. DROUIN. But you will evaluate the
comments presunably before you send t hem up

M5. MKENNA: Well, certainly, yes, |
agree. W do evaluate themand |I think as Mary
i ndi cated, too, sone of the conments were nore
technical with respect to the framework, and we
eval uate those in a different context than those that
were specific to the advanced notice of should we be
doi ng rul emaking and if so, what kind of rul emaking.
Is it neutral, specific and on what tinme frame?

And those are the comments that we owe
back to the Commi ssion with respect to the ANPR

M5. DROUIN. Right, and we tal ked about

this a little bit yesterday because, you know, what
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Irene said is exactly right. You know, in ternms of
what we're going to give back to the Conmission is
rel ated back to their request here on this viewgraph.

So there were questions that were in the
ANPR that addressed that precisely. But we also
had -- | think that sunmed up to |i ke eight questions
out of the entire 70 questions. So we had |ike 60
guestions that dealt nore with technical stuff in the
framework, and those are, you know a lot nore
chal l enging to go through and under st and.

Now, it is not our intent, as | said
yesterday, to go through and respond to those one by
one, but what we're trying to do is get the sense of,
you know, what were their issues or problens with the
various techni cal aspects of the franework and we are
going to put an appendix to the franework that at a
very high level is going to say, okay, in terns of
i ke we've got a bunch of observations. It doesn't
require any change to the franmework.

Comments, we're going to sunmarize at a
high level the coments that deal nore wth
i npl enentation, but we're not meking any changes to
the framework based on those. That will depend on
what happens in the future in terns of how the

framewor k nmay or may not be inpl enment ed.
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Questions that we just disagree with and
we may have a short sunmmary of why we di sagree and |
think that's about it. | can't renmenber. There's
five categories, but we're going to summari ze that at
a high level in an appendix, but we're not going
t hrough a one-by-one point of the comments.

| just had to do that on anot her program
and it's a very laborious thing to do.

Ckay. Let's go back two.

So on the three things that the Comi ssion
asked us to | ook at, those were generally -- you know,
| coul d have given you nore, but they were all of the
nat ure, you know, nove forward or support, and t he one
negative that we got was this.

W got those exact words tw ce.

MR. BONACA: Wth no further explanation.

MS5. DROUN |I'msorry?

MR. BONACA: Wth no further explanation
than that. | nean, so | don't understand it. | nean,
why is this being raised? Do you understand what the
coment is about?

M5. DROUN. Wait. |'mpressing the wong
but t on.

That's why | tried to add nore, because

when | read t he whol e comment and trying to under st and
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why they were saying it departs too far fromusing the
determ ni stic approach.

What | finally understoodis that they had
a feeling. They don't explain it, but they had the
feeling that we're not addressing conmobn cause
failures. That was the sense | got.

MR. APOSTOLAKIS:  Well, he probably neans
al so that we have a | ong experience with determnistic
defense in depth type nmethods, and why are you
changing? That really is his objection.

MR. BONACA: But it's so specific about
comon cause failure.

MR APOCSTCLAKIS: Well, that cones |ater,
after three dots and three dots.

M5. DROUIN. Right, but that was really
t he essence when you read the conment.

Ckay. Wiet her we shoul d be technol ogy

neutral, technol ogy specific, there was no consensus

here, and --

MR WALLIS: 1Is there sone kind of a
per cent age t hough? | nean, did 90 percent say one and
ten --

M5. DROU N:  No, no.
MR. WALLIS: -- percent say the other?

M5. DROUN. No, and that's why | wanted
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back on the previous one. They were all supportive,
and you had this one negative that he did it tw ce.

MR WALLIS: So on this one --

M5. DROUIN. On this one it was truly no
consensus.

MR WALLIS: It was 33 percent for each?

M5. DROUN. The best | would say woul d be
yes.

MR. APCSTOLAKIS: But | really have a
problemwth that, and | hope when you wite to the
Comm ssion, you consider this. This is not an issue
to be decided on a denobcratic vote.

MR. KRESS: No, that's right.

MR APOSTOLAKIS: It is not. There has to
be sonme | ogi ¢ behind the argunent and so on, |ike the
i ssue of consistency that Dana raised and so on. To
say t hat some peopl e said this, sone people said that,
| mean, it's a true statenent, but | don't know that
that's what you should be witten to the Commi ssion
because | don't know how nuch tinme these peopl e spent
t hi nki ng about it. | don't know what kind of
i nformation they had, you know, how nany people really
understand the regulatory structure and what it's
trying to do and the benefits of risk inform ng the

regul ati ons.
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| mean, you know, sonebody m ght have sat
down and said, "I'lIl showyou. You know, you are risk
inform ng, taking away the margins." |t doesn't nmake
sense to ne to report percentages here.

MR MONNINGER:  Well, | think behind al
of the questions, the questions that were asked were
not just yes and noes. It was, you know, should it be
this and why, so we would always ask for them to
provide the basis. So this is just a high |eve
sumary, but | assume, | woul d hope that they provided
t he basis behind it, too, and we would have to --

MR, APCSTOLAKIS: |If soneone gave you
reasons that you find legitimate, then | think you
shoul d report them but if they just wote down, you
know, you should --

MR WALLIS: If Mary has a rationale and
if they don't shoot it down, why should she listen to
then? |f she has a really good rationale for doing
somet hing --

MR. APOSTCLAKI'S:  No, but in this case,
you guys are supposed to be neutral, right? And
report to the Conmi ssion what these peopl e said.

You' re not supposed to take your --
MR. MAYNARD: |'m not sure |

fully wunderstand their task, but | think it's
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interesting to know what the views are, but | think
what's inmportant for this particular gquestion is what
does the regulatory believe is the nost appropriate
way to nove forward.

| thinkit's noreinportant what rationale
that the staff has and what do they believe is the
best way to nove forward for regulating licensing a
new technology. It's nice to get the views fromthe
ot hers, but this is one of the things the
regul ators --

MR APOSTOLAKI S: The Conm ssion knows
what the staff thinks. This is a specific question to
the staff to find out what ot her people think. So the
way it will be presented to the Conm ssion, what ot her
people thin, | think is very inportant, and the worst
thing you can do is to go with percentages.

MR. WALLIS: That's before they saw your
design. This is just prelimnary reaction to the idea
real ly.

M5. DROUN. Well, | don't know that this
is prelimnary because there has been a |ot of
interaction on this programw th the public.

MR. VALLIS: Do you think they really | ook
at the detail s?

MS. DROUI N: | don't think that sometines
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that people use the words "consistently” in terns of
what they nean, and people nmay use the word

"regulation,” and |I've noticed that particularly with
the public, they'll use that very | oosely, nd they may
use regulatory guide when they're saying regulation
and vi ce versa.

Peopl e have not been clean in their uses
of the words. And | think that has caused part of the
probl em

MR WALLIS: Well, when you're trying to
do sonething visionary, you're really stuck by using
this kind of method, and I'm thinking of the
devel opnment of conputers when they were first
devel oped. Al of the experts said there will be no
mar ket for computers.

That's absolutely wong, but some
visionary cane along and designed these things and
t hey wor ked and they' re everywhere now. So you' ve got
to be the visionary here.

MR. KRESS: Besides, you've put a |lot of
energy and thought in this, and that's worth a | ot
nore than sonebody who sat down maybe at one tine --

MR APOSTOLAKIS: Also, | nean, this is
clearly a case of expert opinion elicitation. |If the

expert who subnmits the opinion is, say, a responsive
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organi zation, like NElI, whichtries to build sone sort
of consensus anong its nenbers, they at |east have a

debate with each other. Then | would pay nore

attention.

Areva, it seens to ne, is a respectable
organi zation. So I'd like to know what they say. |If
t hey say premature, forget it, I'd like to know that.

M5. DROUN Well, 1'll tell you what
Areva said

MR. APOSTOLAKI S:  Ckay.

M5. DROUN. Areva was -- they're one of
the ones that was the first one.

MR. APOSTOLAKI S:  They what ?

M5. DROUIN. They were one of the ones
that were in the first bullet.

MR. APOSTOLAKI S: Right.

MR. WALLIS: They set technology to
regul ations, and they were truly neaning the word
"regul ation.”

MR. APOCSTOLAKI S: Because they took the
time to understand what it neans.

M5. DROU N And that the inplenenting
gui dance shoul d be technol ogy specific.

MR. APCSTOLAKIS: Right. That's very good

i nformati on.
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MS. DROU N That was where Areva was.

MR. APOSTOLAKI S:  You see it depends very
much on who says what, but to have one random
i ndi vidual sit down in front of his or her machi ne and
start typing, you know, that doesn't nmake sense to ne.
You might as well as them what the frequency of a
|arge LOCA is.

(Laughter.)

MR. BANERJEE: M ght have a nore realistic
i dea.

MR. ABDEL- KHALI K: Have the peopl e who
advocat ed the second position provided any rationale
for such a position?

M5. DROUIN:. They all provided rationale.
The question is could you understand their rational e,
and that's what we're struggling -- that's what
personally |I'm struggling with because sonetines |
don't understand the rational e.

| don't knowif | agree or disagree with
them |'mjust trying to understand what they're
trying to communi cate to ne.

MR. BANERJEE: Can you ask them for
clarification?

MR WALLIS: Well, the last one is kind of

stupi d because you have to have sone regulation for
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future reactors. So what are you going to do? Just
say it's too premature to decide. You --

MR. APCSTOLAKI S: That was ny probl em
too. Wlat's premature? It doesn't nean --

M5. DROUN. Wll, you had about three or
four saying it was too prenmature.

MR. APCSTOLAKI S: Qut of how many, by the
way? How many?

M5. DROU N NEI indicated it was too
premat ure and t hen you had ot her sayi ng, who when t hey
submtted their conments, their conmments were a one-
pager, and they said we support NEI's position.

MR APOSTOLAKIS: No, but in that case |'m
sure those guys because it's NEI, they knew that if
resources went to this, they wouldn't go sonewhere
el se, and they know what's com ng according to runor
at the end of this year.

So for themthe word "premature” didn't
really nean rmuch. They knew that the agency has
limted resources.

MR. BONACA: But what confuses ne is that
si nce everybody knows that any new plant will have to
have a full PRA to support the design of it, what's
premat ure about sone gui dance on how to use it?

| nean even if this stands alone as a
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docunent --

MR. CORRADINI: But can't we just
interpret this just in a straightforward manner, which
is some indicated too premature to decide and,
therefore, the default is determnistic with the PRA
bei ng sonme sort of information on --

M5. DROUN: No, no, no. That's not what
this is. This is too premature to decide whether it
shoul d be technol ogy neutral or technol ogy specific.

MR. CORRADI NI : Oh.

M5. DROUIN. That's what these responses
are to.

MR WALLIS: Onh, so it's one or the other.

MR KRESS: The trouble | have with that
is generally things that are specific are derived from
the general, and the technol ogy neutral thing is the
general, and the specific is derived directly from
that. | don't understand the verses nyself.

M5. McKENNA:  Well, | think somewhat it's
a bal anci ng question in terns of whether you wite the
regul ation at the very pure, neutral |evel and then
have everything el se in guidance where it's |ess
bi ndi ng, you know, or are we able to do that at a
regul ation |l evel versus puttinggoingalittle further

down and being nore specific to, say, a gas cool ed
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technol ogy in the regul ati ons.

You may still need inplenmenting guidance
to tal k about one kind of gas cool ed reactor versus
another, but | think that's why there's sone of this
peopl e aren't sure, you know. How can we really wite
it at the neutral in a conplete and understandable
way, putting a little nore of the specifics in.

M5. DROUN | think across all of these
guestions, | think it goes back to if you | ook at many
things that we're doing, for exanple, on Part 50 and
risk conformng it and what we shoul d be doi ng next.
You hear quite often, well, let's wait and see. They
want to wait and see how is that inplenmented, howis
it going to work out. So | think you're seeing a | ot
of the sanme, simlar hesitation here. They don't know
really what this nmeans yet.

MR. CORRADINI: What the inplications are.

M5. DROUIN Right. So l'mhesitant to
come in, commt nyself to a very specific, you know,
whet her it should be technol ogy neutral or whether
you know, we should be a separate regul ation or the
other. VR KRESS: | think without an actual rule here;
is that what you're thinking?

M5. DROU N That's why, you know,

yesterday in part of the presentation we tried to give
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you sone exanples that if you turn the crank here and
you created, you know, these regulations, to give you
a feel here's what we're tal king about, and so | think
peopl e have not seen that. So, you know, we're al
scared of the unknown. You know, I'mnot really sure
what this is you're going to give me. So, you know,

| like the devil | have, you know, than a new devil.

MR. WALLIS: But the devil you have
doesn't apply to newreactors, especially if you don't
| ook at water reactors.

M5. DROUN: But I know I can still use
that devil. | know that | can license a plant under
current Part 50. It can be done.

MR PONERS: We've done it twice.

M5. DROUN. W' ve done it.

MR KRESS: Yeah, it can be done.

MR CORRADINI: Mdre than tw ce.

MR. PONERS: Actually nore than tw ce, but
for the specific regulations that we have, twi ce.

MR. CORRADI NI : Twi ce.

M5. DROUN:  You know, the problemis that
this is a Catch-22 because, you know, going down
you' re tal king about resources.

MR. CORRADINI: So let ne just ask one

ot her question. Instead of just |ooking at the
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witten conments, in these workshops that you had,
what was the feedback you got verbally fromthe sane
sort of responsible organi zations. Simlar conments?

MS. DROUN Yes. W didn't see --

MR. CORRADINI: Simlar discussions?

M5. DROU N: Not hing surprised us.

MR. CORRADI NI : Ckay, fine.

M5. DROU N: Not hing surprised us.

MR. CORRADINI: right.

M5. DROUN. Well, | shouldn't say that.

That one negative about, you know, that we're not
dealing with common cause fail ures.

MR. CORRADINI: The reason I'masking it
relative to the workshop, because then you can have
sonme give-and-take and explore and understand what
t heir thinking was.

MS. DROUI N Yes.

MR. CORRADI NI: That's what |'m aski ng.
Ckay.

MR. BANERJEE: So was there a sense
originally that the current regulations would lead to
designs that are too conservative for new reactors?
Wiy was there a reason for initiating this ? Wat was
t he reason?

MS. DROUN That we initiated this whole
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pr ogr anf?

MR. BANERJEE: Yeah.

M5. DROUN:. Let's go back to --

MR. BANERJEE: Well, leaving aside the --
| mean, |'mtrying to understand why t he Conm ssi oners

may have asked for this unless there was a thought
that there was sonething wong with the current
regul ati ons.

MR. ELTAW LA: Professor Banerjee, this is
Farouk Eltawi | a from Research

The Conmi ssion did not direct the staff to
devel op the technol ogy near term franework. It was
the staff initiative to start this activity, and we
started this activity and took on in the past three
years and we engaged t he stakeholder. So that's al
the staff initiative.

The only thing that the Conm ssion
directed us is to proceed with the advanced notice for
rul emaki ng, and that's because the effort was taking
too long and we needed to nake a deci si on whet her we
are going to proceed this way or we're goi ng to change
t he course.

MR. WALLIS: So why did the staff initiate
it? Sonebody initiated this thinking it was a good

i dea.
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MR. ELTAWLA: Staff initiated this work

because we were faced a few years ago with the
potential for non-1light water reactor application that
was going to proceed on a very accel erated schedul e,
t he Exel on application, and so on.

So we started this activity totry to get
some experience about how to come up with the set of
regul ation that can be used for this non-1ight water
reactor.

And as Mary i ndi cat ed, we were proceedi ng.
W are going to do either using Part 50 or if we have
this informati on avail able at that time we coul d have

used it.

MR. BANERJEE: But if you apply Part 50 in
the regulations as they stand, does that lead to a
very conservative design or is it -- I'mtrying to
under st and.

MR. ELTAWLA: No, you can still if you
have a peer -- you don't have to be a conservative
designer. You can be a best estimate and you can be
risk informed, you know. W have all of the
t echnol ogy that we can apply for existing regul ation.

For exanpl e, the Exel on or PBVR ri ght now

have proposed a ri sk based approach to identifying the
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design basis requirement for the plant, and we can
| ook at an approach |ike that and fromthat define
what bel onged to t he desi gn basi s and what bel onged to
beyond design basis. You don't have to be
conservative. You have to apply if you have best
esti mat e met hodol ogy and you PRA, you can cone with a
realistic requirenent.

MR BANERJEE: Wthin the current
regul ati ons.

MR. APOSTOLAKI S: But, Sanjoy, one of the
criticisms that a | ot of people have raised over the
years is regulatory instability, inconsistencies, and
all sorts of things.

When in doubt, blame he NRC

(Laught er>0

MR APCSTOLAKIS: So here is the stuff
com ng back saying, you know, not in response to that
in particular, but saying, "Look. W have this new
generation of designs that may cone. How can we have
a self-consistent franework? And also it's a matter
of resources. | nmean, if you develop a set of
regul ations for the PBMR and sonet hing el se for their
gas cooled fast reactor or sonething else and
sonmet hing el se, then they don't conme in. Wat do you

do?
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They are under pressure fromthe Senate to
be ready.

MR. BANERJEE: But the question | am
asking: do you need to devel op a new set of design
specific regulations or are the current regul ations
sufficient and interpretation of these is what's
needed.

M5. DROUN Well, | think you m ssed --
Farouk hit on a very key thing, and if you go back,
you know when this was started, the thinking about
this in 2002 and there were several things that
happened at that time. W had the sense fromindustry
that they were going to be not just one but a |ot of
applications comng in for these advanced non-Ii ght
wat er reactors, not just one, and that it was going to
happen on a fairly short tine frane.

At the sanme tinme that was giving us that
indication, NEIl cane in with 10202 al so supporting
that, and so when you | ook at that, you know, |ike we
said, you can't do it under Part 50, but if you have
nmul ti ple applications comng in, you're doing it on a
case- by-case basis, and you quickly will go into an
unstabl e, inconsistent because you're having to
revisit each tine the application conmes in. Each one

is open to litigation on an individual basis.
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So it was trying to get to those key
things of predictability, instability, and when you're
having to revisit for each application each tinme and
each time you're opento litigation, then you haven't
achi eved that.

Now, woul d you want to go down that path
if it was just one application comng in? But at the
time the sense was that it was going to be nunerous.

MR. KRESS: And, Sanjoy, be realistic. To
| i cense one of these things under the current Part 50,
you have to nake substantial revisions. You have to
have a whol e new set of design basis accidents and
ways to evaluate them and figures of nerit, and you
have to go t hough and figure out which don't apply and
get the exenptions fromthem It's a ngjor revision
to those. It's not just a sinple --

CHAI RVAN SHACK: But, | nean, it's an ad
hoc thing. | nean you nake these --

M5. DROUN:. That's the point.

CHAI RMVAN SHACK: They make t hem over
again. There's always the conpl eteness issue. |
nmean, these regulations were really devel oped with a
light water reactor in m nd and, you know, maybe it's
conplete; maybe it isn't, but | think there's a

substantial reason to --
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MR. BANERJEE: | think you've answered ny

guesti on.

MR ELTAWLA: | think the current
regul ation is devel oped for |ight water reactor, but
Mary always rem nds that nost of regulation is
t echnol ogy neutral unless you got to Part 50 and 5046
and becone technol ogy specific. So if you used the
exenption process | really don't think we're going --
| "' mnot advocating that we're not going to be far off.
It has been done in the past, and you can achi eve the
consi stency that you want, and you can achieve a
realistic assessnent, you know.

Sol don't think it is as bleak as that we
are trying to portray it here.

CHAI RMVAN SHACK: Wl |, especially under
Part 52 where you are going to produce a PRA

MR ELTAWLA: A PRA that's correct,
yeah.

M5. DROUN That's right, and as | said
yesterday, the real <challenge and | thought |
reiterated today was not the technology neutral
aspect. The real challenge in all of this was naking
it -- and I'mgoing back to the new word we' ve coi ned
-- risk derived. You know, that to ne is the real

decision on the table. Are we trying to go, you know,
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take the NRC regul atory structure to that next step?

And if the answer is no, now a lot of
people will probably shoot ne here, but if the answer
is no, then there is no point in proceeding with this
framewor k because the heart and soul of the framework
is creating this newrisk derived thing, using

Grahanis words of, yes, they're going into the new

era.
W're not prepared to go to that.
MR. WALLIS: Let ne ask you sonethi ng

el se, too. | think you ought to have anot her notive,

which is not only to be able to handle to this new
area, but be able to handle it nore effectively,
efficiently, and maybe have sinpler regulations
because these regul ati ons have been stacked on top of
each other over the years.

And if you took a new look at it, you
m ght deci de you don't have to have DBAs and you don't
have to have this and that. You can do it in a better
way.

M5. DROUN. | don't disagree, but if
that's what you wanted, if that was the goal, then
woul d never develop this franework this way.

MR. WALLIS: No, you wouldn't. You'd do

a better one.
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(Laughter.)

M5. DROUN O course, it would always be
better, but the approach would have been quite
different if that's what | was trying to achi eve.

MR. WALLIS: But you've carried along a
| ot of the baggage of the old regul ations.

MR. ELTAWLA: But the bottomline, if you
want to hear what is the staff recommendation, is that
what's inportant as Eileen indicated, we are going to
be informed with the i nformati on, the public coments,
and we are going to make our recommendation to the
Commi ssi on based on the staff assessnent, ACRS vi ews,
and that, you know, the public comment.

The bottomline, and | think if you read
through all these conments, and Mary, correct nme --
read them nore than me -- is that the bottom line
it's much sure to go and for a technology neutra
framework, spend sone time trying to get sone
experience behind applying that nethodol ogy for non-
light water reactor and then at that tinme decide
whet her you want to go to rul emaking or not. That's
the bottomline. So it's not, again, set conpletely
or --

M5. DROUN:. That's correct. That's

correct.
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MR. APCSTOLAKIS: Graham they are only

publishing a NUREG In the neeting we had yesterday
and today, they raised sone of the i ssues that depart
fromthe current way of doing business. By the tine
t he rul emaki ng process begins, that may be all these
ideas will be folded into it.

So | see this as a good first step that
says here is a way of devel opi ng a technol ogy neutr al
framework. Then all sorts of ideas will cone up and
say, you know, you're really followi ng this whol e
t hi nking of such-and-such. So maybe we shoul d
consi der.

So ultimately there wll be a sound
approach in ny view. This is not the end. By far
it's not the end. So we are in the process, but at
| east we have sonething now that is specific and we
can comment on it.

MR. WALLIS: | think you have to have a
sales pitch, too. You have to have a sales pitch
whi ch says there's a new set of franmework. W'IIl do
this, this, and this, which are very big advantages
over the present system You have to have sone
neasure of advantage and success and some notivation
for adopting it which can sell it to the Comm ssion

and the industry and the public. And | haven't really
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seen that. |It's all a kind of vague prom se that
sonmehow this is going to be good.

Not that | don't think it is good. | just
t hi nk you haven't got that docunent, that sal es pitch.

MR. BANERJEE: Until a concrete case cones
up that will be very difficult.

MR. APOSTOLAKI S:  But the problem Sanjoy,
is that when the concrete case conmes up, the
applicants will not even want to hear about this.

MR. WALLIS: That's right. They just want
to know do we win or not.

MR APOCSTCLAKIS: | don't want to suffer
through this. Let's go with Part 50, and here is a
list of 3,000 exenptions that we would like to see.

MR ELTAWLA: But that's not what we are
doing. But that's not what we are doing. For
exanpl e, under PPMR, they are devel opi ng a technol ogy
specific risk infornmed type of regulatory framework
that we can |icense the plant on, and we're worki ng on
t hat one.

Al so under our cooperation w th Departnment
of Energy on the NGNP as John indi cated, we are going
to be devel oping an option for the Conm ssion that
part of that option will be a risk inforned framework

for licensing an NGNP
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The sane thing will happen with the GNEP
gl obal nuclear energy partnership. There will be
efforts underway again to be risk informed. So all of
t hese things, and once we --

MR. BANERJEE: What parts of GNAP are you
i ncl udi ng?

MR ELTAWLA: This is the debate that's
going on, and | don't want to get into the details of
that because that's is NVSS responsibility, but GNEP
i s because of the debate right now whet her we focus on
t he advanced burner reactor or you focus on the whol e
process itself, fromthe recycling to the burner, to
t he processing and so on, the chem cal separation.

MR. CORRADINI: So can | repeat what you
said to us, Farouk, a bit differently? And that is
that you are planning to test portions of the
framework relative to the PBMR as the white paper
t hing, and you're thinking of testing portions of the
framework relative to the NGNP and beyond, dependi ng
on what things start comng up that you have to or
that the staff has to consider.

MR ELTAWLA: To insure, | think that is
right, but to insure also to address Dr. Power's
guestion, to insure that they are consistent, we did

not | eave any hol es.
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So the framework will informour decision
or our review process of this proposed approach.

MR BANERJEE: The framework will
enconpass separation plants as well as reactors?

MR. ELTAW LA: Again, you're tal king about
GNEP.

MR. BANERJEE: vyes.

MR. ELTAWLA: W're really at the very,
very initial stage right now of discussing. There
will be a conm ssion paper going very soon to provide
different option for the Conm ssion.

MR CORRADINI: It's not even clear that
there will be a GNEP

MR. ELTAW LA: Yeah, so it's very early.
But the point here is that we have at |east two
applications right nowthat we can test this approach,
t he NGNP and PPMR.

MR MAYNARD: Well, | think what has been
done is good, and | think this is a necessary process.

| also believe that some of the comments nade by the

nmenbers yesterday -- and we' || probably tal k about it
again -- would be some good enhancenents to the
pr ocess.

I'm a little unconfortable w th just

saying this is enough for now or we're just going to
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put this as a guide because if we don't start on
rul emaki ng sone time soon, if anybody does cone up
with an application, then we are really pretty nuch
going to be tied to the existing regulations using
this process for exenptions because you' re not going
to put a newrule in that's going to cover
certification within the tine frame that a new
proposal is going to cone in to be reviewed.

So we've either got to start on sonething
fairly soon or we've got to say that this process is
just going to be used for exenptions to the existing
process.

MR. BONACA: One point | would like to
make. Wiy woul d you believe that sonmebody woul d cone
in and say just l|icense under Part 50? | nean,
they're all cominginwthPRA They're all using PRA
to do reasonably one way something simlar to what
we' ve done under this program | nean, and they are
going to identify sequences based on PRA. That's what
t hey' re doi ng.

And so, you know --

MR. CORRADINI: Well, | guess -- can |
just try an exanple at you? Let's just take the NGNP
So DOE is the applicant then. So in comes DOE, right?

| think they're the applicant. They m ght be.
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No? Then who is the applicant for --

MR. ELTAW LA: W don't know yet.

MR. CORRADI NI : Ckay. So sonebody is the
applicant, yet to be determ ned, potentially between
Areva, Westinghouse, and | can't renenber the other
grouping, GA, and they'll cone in and they'll say,
"Ckay. |If it's going to be under Part 50, we're going
to run the PRA, but we're going to take what we know
to be the case at Fort St. Vrain. Here are the set of
DBAs that were at Fort St. Vrain. [It's an indirect
cycle. So there's no steam potentially put ingress
into the core, but there may be other water ingress
acci dents.

W're going to cone up with a set of
potential accident scenarios, and we're going to do
the PRA, and we'll show you all of the bad stuff that
we don't want to consider and don't have a contai nnment
or so low that they're over here, right?

Then the staff is still going to have to
go through the sane sort of analysis with that PRA and
that set of accidents and argue through this and
decide potentially using this franmework, what they
calculate to be these things, and if all of these
t hi ngs over here on the right-hand side start drifting

to the I eft and they have to be considered as part of
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t he DBA.

So that's when you saidtest. | felt good
because if they're truly going to test it with this,
at | east they're noving down a path. | guess that was
my interpretation of what.

MR WALLI'S: How about this division of
new reactors or whatever it is called? They' re going
to do sonmething, aren't they, all of those people?
They need tools in order to do sonething. Do they
need this tool ?

MR ELTAWLA: The Ofice of New Reactor?

MR. WALLI'S: New Reactor.

MR ELTAWLA: These all are live water
reactors, Gaham The office are all for live water
reactors, and the --

MR. WALLIS: The regul ati ons?

MR ELTAWLA: [|'msorry?

MR. WALLIS: They're just going to use
exi sting regul ations?

MR. ELTAWLA: Existing Part 52 that's
applied to them Yeah, that's correct.

MR APOSTCLAKIS: But wait a m nute now.
| nmean, they nmust use existing regulations. |It's not
their choice. They nmust, and PRA and existing

regul ations play a supporting role.
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MR VALLIS: Wll, are they crying?

They're not crying for this thing then.

MR. APOCSTOLAKIS: | don't know what they
want .

M5. DROU N: This program was never mneant
to support the current |light water reactors, even the
advanced |ight --

MR WALLIS: WII support sonething nore
in the future?

M5. DROUN. But | don't know of -- yes.

MR.  MAYNARD: | suspect this started
primarily because of PMBR, and with the enphasis that
a few years ago it was getting and the sales pitch
that there's going to be a bunch of these com ng --

M5. DROUN. That's exactly right.

MR. MAYNARD: -- it's a new technol ogy,
and how are we going to license it?

That has kind of fallen off, but this
guestion still <conmes in, is if there's a new
t echnol ogy that comes forward, how would the NRC
proceed with licensing and certifying that new desi gn?

What woul d be the staff's reconmmendation
right nowif one canme in? Is it to be licensed under
t he existing regul ations?

MR APOSTOLAKI S: Sure, yes.
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M5. DROU N. Absolutely.

M5. MCKENNA: | think part of it that was
nmentioned earlier is the tinme frame. |f sonebody
t omorr ow dr opped an application on our desk, we would
be using the Part 50 requirenments and do the best we
can.

| f somebody tells us in five years |'m
goi ng to send you a gas cool ed application that | ooks
something like this, then the agency would have to
decide am | going to spend the effort nowto try to

come up with some new requirenents so that when | get

that application I'll be able to handle it in a nore
strai ghtforward manner or aml going to say, well, no,
"1l just sit back and wait till the application cones
and 1'Il do ny best with Part 50.

It somewhat goes to the question of, well,
if there's one of these that's coming in, isit worth
witing a whole new set of requirenents for this one
design versus we're going to get six different Kkinds
of gas cool ed reactors, and naybe we want to spend
sonme effort to figure out, at |east m grate ourselves
alittle bit away fromlight water to some other form

And this is why it's a real challenge for
us, because of the timng. Yes, we knowit takes a

finite -- you know, we tal ked yesterday of how many
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years it would take to get fromA to B, and you kind
of like do you spend your resources now on the
presunption that sonebody m ght cone or do you wait a
little longer and see who cones and then spend them
and then are you in tinme?

And those are the chall enges we've been
westling with for the | ast year.

M5. DROUN. And that's, you know, what we
said, that back in 2002 it | ooked like it was going to
be multiple. It didn't ook like it was just one. It
| ooked like it was multiple.

MR. APOSTOLAKIS: But, Mary, isn't the
only place where you really depart from existing
regul ation the choice of the LBEs? You really do
sormet hing new there. Everywhere else you're using
difference in depth. You're using the protective
strategies. W're doing a lot of that stuff, nost of
it.

M5. DROU N Well, | think the protective
strategies is a departure, not a huge departure, but
| dothink it's a departure, but the big departure is
the risk part, and that's what |'ve said all along.

MR APOSTOLAKIS: But | nean the choice of
the licensing basis events is really sonething new.

M5. DROUN R ght. That's the risk part,
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yes.

MR.  APOCSTOLAKI S: Because, you know,
everything else you can go to the existing
regulations. |In fact, even in your FC curve, you go
t hrough pains to showthat you chose this because it's
in the EPA or the --

M5. DROUN. But the point is you're
choose, you know, those events. W are not
predescri bing those DBAs.

MR. APOSTOLAKI S:  No.

M5. DROUIN. W're using the PRAto help
deci de what those are.

MR. APOCSTOLAKIS: And that's what |'m
sayi ng.

IVB. DROU N. That's a fundanenta
departure.

M5. DROUN. It's a fundanmental departure.
Everything el se exi sts al ready.

MR WALLIS: The neasure of success is
still vague because you don't have that cumul ative
probability curve.

MR. APOCSTOLAKIS: No, but that's a detail.

MR. ABDEL-KHALIK: |If no one conmes up with
a non-LWR design in the next 50 vyears, would

proceeding with developrment of a new regulatory
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framewor k based on this franework be a worthwhile
thing to do for LWRs?

MR. CORRADINI: |If there were nothing but
t hose.

MR. ABDEL- KHALIK: Correct. |[|If we were to
take these ideas and proceed to develop a Part 53,
knowi ng that nothing will cone up before the
Comm ssion other than LWRs. There m ght be
evol utionaries, slight variation.

MR. CORRADI NI :  Well, which LWRs?

MR ABDEL- KHALI K:  Wbuld that be a
wor t hwhi | e exerci se?

M5. DROU N | would say no.

MR CORRADINI: | had a feeling that was
going to be --

M5. DROUN  And the reason that | would
say no is that | think that you don't have to go and
create a new Part 53 to take advantage of a | ot of the
concepts in the framework for current LWRs. | think
you can use those concepts with a ot of the current
Part 50 there by going in and changing a | ot of the
regul atory guidance, not the rules in and of
thenselves. | don't think you need to go create this
whol e new regul atory structure.

And so to ne when | tal k about a Part 53,
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that's what we were tal king about, a whol e new body.

| don't think you need to do that. | do think you can
t ake advantage and fix some things in the current Part
50, not fix, but revise to take advantage of stuff
that's in the framework, but | would not personally
say go create this whole new Part 53.

MR BANERJEE: This woul d be an
al ternati ve net hodol ogy?

M5. DROUIN. That's ny personal opinion.
| want to really nake sure that that's personal

MR. BANERJEE: But would this be an
al ternati ve net hodol ogy?

MR. CORRADINI: O an alternative opinion
fromthe staff?

M5. McKENNA:  One of the reasons we call
it Part 53 was to separate, say we were to |eave
exi sting Part 50 al one and renmake a new part.

M5. DROUIN. That's right.

M5. McKENNA:  So it could be there as an
alternative as opposed to saying we're going to
replace Part 50 with some new set of requirenents
whi ch then causes a problem because we have plants
that are already |icensed as one set of requirenents
and we want themto remai n. MR ABDEL- KHALIK: | nean,

the question is whether this new Part 53 would be so
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clearly defined and so well streamlined that anybody
com ng up for licensing would opt to followthat route
other than, you know, following this hodge-podge
process that evol ved over the past 50 years.

MR. WALLIS: May starts off with this
great objective, and then she puts in all the stuff
whi ch 1 ooks |i ke what we do today. That doesn't mean

to say that the anount of work i s going to decrease or

anyt hi ng.

So what's the advant age?

M5. DROUN Well, I don't agree that
we've totally taken everything we do today. | don't

agree with that statenent.

MR WALLIS: You've taken an awful |ot of
stuff just |ike what we do today.

MR. CORRADINI: In fact, you could just,
| nean, take G ahanmi s point and Said's point and push
it harder and push it harder and say renenber that
when | asked you yesterday after where did you test
this, and you said, "Ch, we test it with the current
LVWR. "

Ckay. It seens to nme that if | did that,
then | tested with an ALMWR, and | provided that you
found sone things that make it better or different,

and you woul d change what you woul d consi der.
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You coul d push the point even harder and

say, "Well, now | have a known quantity. | have a
known technol ogy" -- at least he thinks it's known
enough -- "that | can do the analysis of the SC curve

and actually get sonme efficiencies on how you do the
whol e licensing,” which is what | think Said' s point
was.

And now you're actually dealing with an
ani mal that you know versus the ani mal you don't know,
whi ch of all things worries nme nost about the neutral
framework relative to these new plants where |I' m not
sure about the nunbers.

M5. DROUN. Right, and as | said, when we
did test it against a known LWR we did find sone
things. You know, that plant against which we tested
woul d have been licensed alittle bit differently, and
in ny opinion now you have to understand that the
plants are safe. Under this new process if it had
been Iicensed, we'd be safer? | think so. To ne the
answer woul d be yes. |If we had inposed a few nore
things on them that would have nade them safer.

Now, they woul d have been able to rel ax
some things that | don't think woul d have degraded t he
safety. It was getting rid of things that didn't need

to be done, and it would have inposed things that
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woul d have nade it safer.

MR. APOSTOLAKIS: If it is that we only
get LWR, this frame work would revise or replace in
some neani ngful way the existing 5046?

| nean, we're trying torisk informit as

a rule.
M5. DROU N Yes, it would.
MR. APOSTOLAKIS: It woul d.
M5. DROU N Yes, it would.
MR, APOCSTOLAKIS: It woul d.
M5. DROU N:  Yes.
MR APCSTOLAKIS: And it would in a manner

that would be consistent with the result of the
regul ati ons.

M5. DROUIN. But do you need to create
this whole new Part 53 to do that?

MR. APOCSTOLAKIS:  Well, | don't know
because now we are focusing -- | nean every tine we
| ook there is a whole Iist of other regulations that
are affected by changing this, and we have to nake
sure that there is consistency and so on. This one
presunmabl y woul d guarantee that consi stency.

So there are benefit so this.

M5. DROUN | don't disagree there's

benefits. 1'mjust comng froma gut feel for what
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woul d be the resources to go and create -- you know,
let's just say we're never going to deal with anything
but LWRs.

MR. CORRADI NI : But you don't have a night
j ob, do you? Sorry.

(Laughter.)

MR. CORRADINI: Sorry. That was uncall ed
for. | apologize.

M5. DROU N. But John.

MR WALLIS: Well, | would like to see a
conpari son between what we do today and what you are
havi ng. Your design and your design, the new design
saves half of the work for the utility, saves 50
percent or 90 percent of the work for the governnent,
you know, gives better measures of things, focused
nore on things that really matter. It increases
public safety, it does all of these things. It has
certain ways in which it's better than what we do
t oday.

That would really he,p ne a lot. Wat's
t he payoff for adopting it?

MR. ABDEL- KHALI K: Regardl ess of the --

MR. WALLI'S: Regardl ess of the technol ogy.

MR. BANERJEE: Reduces the nunber of ACRS

neet i ngs.
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MR WALLIS: Reduces there, increases our
pay because we're nore efficient in things |ike that.
You have to do that.

M5. DROUN. Well, | think we have done
that. You know, we may not have expressed it or
tal ked about it in detail to the ACRS, but you know,
we' ve gone through that.

MR WALLIS: Well, it seens to have the
sane nunber of DBAs and the same anobunt of work, and
it has all the sane requirenents as far as | can make
out. Defense in depth | ooks much the sanme as it did
before. So what's different?

M5. DROUN. Ch, | don't think defense in
depth | ooks at all because right now you don't know
what defense in depth is. There's no definition of
defense in depth

MR. ABDEL- KHALI K: There you have it.
This framework has clarified something that --

MR. APCSTOLAKI S:  One, one, seven, four
hasn't --

M5. DROUI N. You've got to be careful. W
have said that, you know, we have defense in depth,
but we can't come in and precisely say what it is.
What we say in 1.174, that if you do these things

you're going to grade defense in depth, whatever that
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is, but you can't go and precisely say that these are
the things that are what defense in depth is.

MR APOCSTCLAKIS: In the discussion there
are six bullets.

M5. DROUIN. | know, the six principles.

MR KRESS: | think Mary is right.

M5. DROUN And if you go back to one of
the things that --

MR APOSTOLAKIS: | think there are too
many hypotheticals right now So why don't we go on?
M5. DROUN Well, I'mthere.

(Laughter.)

MS. DROUN.  Sorry.

MR. APOSTOLAKIS: The thing that worries
me though is how you're going to present to the
comi ssion what you |learned fromthis exercise with
t he stakehol ders. That would be very crucial. You
know, the words you're using and so on because --

MR. MONNI NGER:  We have a May paper due to
t he Commi ssion on this and we have another, at |east
one nore neeting with the ACRS to present that paper.
So at this stage, you know, we store digesting,
eval uating, strategizing on our plan four, but we do
owe t hat paper to the Comm ssion, and we are schedul ed

to brief ACRS on that paper.
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MR. APCSTOLAKIS: So you will brief us at

t he May neeting?

MR, MONNI NGER:  Yes.

M5. DROUN. Right. That's if you | ook at
the last slide, but we do plan -- Eileen plans to cone
back, and | get to sit over there.

MR. APCSTOLAKIS: So at the end of My
that it is due?

M5. DROU N:  Yes.

MR. APCSTOLAKIS: So if we nmake any
comments then, they are not really going to be --

MR. WALLIS: So you're going to publish
this thing and reconmend t hat no nore work be done and
t he rul enaki ng not be pursued. So you're essentially
sayi ng stop work.

MR. ELTAW LA: The rul emaking is deferred
until we learn sonmething fromthe application of the
approach to non-light water reactor. |It's not not
pursued; deferred. Because | think the question the
Comm ssi on asked us, should we go for rul emaki ng at
this time, and we were recomending to defer any
rul emaki ng on the technol ogy neutral franework.

MR. APCSTOLAKIS: |Is there any way we can
see what you plan to send to the Commission at a

subconmittee neeting before the My 4 conmittee
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neeting so you will have a chance to respond to any
possi bl e conment s?

M5. McKENNA:  Well, and | think we are
trying to give you a little preview of where we think
we're headed now in terns of this is the kind of
recommendation that we're noving to in terns of
deferring the rulenmaking. So the paper will be
speaking to, okay, we had the ANPR W got the
comments, there will be sone sumary or anal ysis of
the comments. Then there would be and this is the
staff recommendation and why we're nmking this
recommendation, that we will learn things fromthe
pebbl e bed and see how t he NPNG goes and that we don't
see the need to | aunch i nto rul emaki ng ri ght now, that
we're kind of reserving that recomendation until we
have a little nore information.

And so that's the kind of paper that we
woul d expect.

MR VALLIS: Well, if you wite down these
two green things, ny indication is to say, "Wll, |
don't need to worry about this. | mean, here's a
NUREG and it's out there and nothing is going to
happen. So why should | do anyt hi ng?"

MR. APOSTOLAKIS: Wiy don't you actually

say or recommend to try this franmework on the white
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papers of the PBMR that you have? That woul d keep the
effort going, giving you val uabl e experi ence.

The statenent, all activities to be
term nated, is terrible.

MR ELTAWLA: | think the word
"termnated" is definitely a strong word. | think
Mary in her verbal discussion said the technol ogy
neutral framework conpl eted and cannot be advanced any
further than that. Wiat we are right now, we are in
t he application or exercising of the approach, of the
framework. So we don't have any additional technol ogy
neutral franmework, devel opment work to be done.

MR WALLIS: Well, it may surprise you.
| sonetines work with industry on new products, you
know, and when we devel op sonme new t hing, we do a | ot
of research and we look at all of the engi neering.
You have to make a decision. Are you going to go from
that stage to devel op an actual thing you put in your
factory and nake things?

And when you have a statenent |ike this,
it indicates to ne you're killing a project. |Is that
really what you want to do?

M5. DROU N. Go ahead, John.

MR MONNINGER: | nean, the notion was,

you know, the notion is to take what we have | earned
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with this and to see how with some of the nore
concrete specific designs out there howcan we advance
t hese concepts.

The notion was the staff has worked on
this; we have worked on this for several years, and
it's still very conceptual. So that was our belief,
not knowi ng exactly what the Comm ssion wanted, but
our belief that the Conm ssion wanted to advance sone
of the conceptual concepts, nove it into potential
rul emaki ng, and really flush this thing out.

And our hopeistoreally flush this thing
out, you work through sone pilot desi gns,
applications, et cetera, as opposed to continuing to
work in the conceptual franmework. | nean, we've been
wor ki ng the conceptual piece for three, four years,
and nowit's time, you know.

MR. KRESS: But that was for activities
related to the franework.

MR. WALLIS: The conceptual frane doesn't
get you a design. You have to then |look at the
advant ages and di sadvant ages of how you i nplenent it,
and that's the next step, and you're just saying stop
t hat .

M5. DROU N R ght, and renenber that

yesterday | tried to explain that the word "framework"
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here means NUREG 1860. That's all it neans.

MR APOSTCLAKIS: | would elimnate that
and say the next step is to look at the PBMR white
papers and experience with NG --

MR WALLIS: Right, and see if it works,
see how it works.

MR. APCSTOLAKI S: Yeah. | nean right now
the best opportunity you have to exercise this is
t hese whit papers, right?

M5. DROU N:  Yes.

MR. APOSTOLAKI S: Because you have not hi ng
on the NGNP. So put that the first sub-bullet and
then say that further experience will be gained with
NGNP and GNEP.

M5. DROUN And it's ny understanding
that that will be in the paper.

MR APCSTOLAKIS: But the first sub-
bul l et --

M5. DROUN. Exactly howit will be I'm
not real sure.

MR APOSTOLAKIS: The first sub-bullet
really should not be there.

MR. WALLIS: You put the bullet there
hoping we'd disagree with it, didn't you?

(Laughter.)
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MR KRESS. | think it's a face saving

cl ause.

MR. APOSTOLAKIS: What is face savi ng?

MR. KRESS: That term nology. [|'m not
going to say any nore than that.

M5. DROU N. But, you know, we've tried to
clarify what we nean by that, you know. The NUREG
1860, you know, we're publishing it, you know, and a
we, you know, try this out with these white papers and
everyt hing, you know, we rmay cone back at sone tinme
and say, you know, does it namke sense maybe to update
it.

But right now, you know, we don't see t hat
because it is a conceptual docunent. The details of
it would not show up in the framework. That would
showup in a different docunent. So it's not that you
aren't going to try and apply or understand further
the details of how they would work, but | don't think
that the details of it -- in nmy mnd they woul d not
show up in this docunent. It wouldn't be the right
pl ace for it.

MR ABDEL- KHALI K:  But wouldn't it be a
better statenment to replace that first statenment by
saying that the concepts outlined in the franmework

will be test piloted against the white paper
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application for the PPMR --

M5. DROUN. W agree we could have --

MR.  ABDEL-KHALIK: -- as your first
statenent? And that neans that --

M5. DROUIN. W could have witten the
statenent better.

MR ELTAWLA: | think we could have.
Yeah, Mary is right.

M5. DROU N We could have witten it
better.

MR. APOSTOLAKI S:  CGood.

MR. BONACA: Now, franmework is a
structure. So is this a structuralist approach or --

(Laughter.)

MR, CORRADINI: Is that an insider joke?

MR. POWNERS:. A structuralist report.
We'll lose our status if it's not structuralist.

M5. DROUN. And that puts the fear of God
innme, Dana. | can't lose ny status with you

MR KRESS: | think this is a good spot to
turn it back to you

CHAI RMAN SHACK: Has everybody nade their
comment s?

MR. KRESS: | think we're happy. W nade

a | ot yesterday.
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CHAI RVAN SHACK:  Yes.

MR KRESS: And | think staff knows how we

feel about it all, and so the neeting is turned back
to you, M. Chairnman

CHAI RVAN SHACK: Well, thank you, Mary,
for another excellent presentation and for putting up
with us again for two days in a row.

And we'll go off the record now That
will be the last thing we need to do.

(Whereupon, at 5:08 p.m, the neeting in

t he above-entitled matter was concl uded.)
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