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PROCEEDI NGS

(8:29 a.m)

CHAI RVAN BONACA: Good norni ng. The
nmeeting will now conme to order

This is the second day of the 512th
neeting of the Advisory Conmttee on Reactor
Saf eguar ds.

During today's neeting, thecommttee will
consi der the foll ow ng:

Use of m xed oxi de | ead test assenblies at
t he Catawba Nucl ear Station;

Ri sk managenent t echni cal specificati ons;

Tri al and pilot i mpl enentation of
Regul atory Cuide 1.200, "An Approach for Determ ning
the Techni cal Adequacy of Probabilistic Risk
Assessnent Results for Risk-informed Activities”;

Good practices for inplenmenting human
reliability analysis;

And then preparation of ACRS reports.

Dr. John Larkins is the Designat ed Feder al
Oficial for the initial portion of the neeting.

W have received no witten comments from
menbers of the public regarding today's session. W
have recei ved a request fromNEl for tine to make oral

statenents regardi ng Regul atory Gui de 1. 200, and from
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NEI and Dr. Lyman of Union of Concerned Scientists
regardi ng the use of MOX fuel | ead test assenblies at
t he Catawba Nucl ear Stati on.

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

Also, | want to rem nd you that during
[ unchtime today, between 12:45 and 1:15 p.m, M.
Paperiello, who is the new RES Director, wll neet
with the menbers informally to di scuss his vision for
the O fice of Research. So | think you'll essentially
have hal f an hour for lunch and then half an hour is

indicated to M. Paperiello.

| will begin with sonme itens of current
interest. You have in front of you, in fact, this
package, itens of interest and in it you'll find

speeches fromthe Conmm ssioners.

You'I'l find al so an NRC announcenent, m d-
page, O fice of Public Affairs, "NRC provides update
or review process for Vernont Yankee operator
request,” where it is indicated that there will be a
speci al review of Vernont Yankee power up-rate and

also the ACRS will be involved in that revi ew
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There is also an interesting article at
t he end of the package regarding MSPI. W have shown
for the level of interest in MSPI, and there is
informati on there regarding that indicator.

Before we start withthefirst itemonthe
agenda, | would like to recognize M. Jain. M. Jain
has been with ACRS staff for a year and wll be
| eaving on May 28th, 2004 to join Research. Ve
appreci ate the outstandi ng techni cal support that he
has provi ded us in several matters, includinglicense
renewal applications and recently the resolution of
t he ACRS recomendations related to the DPO on steam
generator tube integrity. Hopefully we will finalize
that report today sothat it will be done while you're
still here with us, and also the support he has
provi ded on good practices for human reliability
anal ysi s.

Thank you very nuch and good | uck

(Appl ause.)

CHAI RVAN BONACA: Wth that we can nove to
the first item on the agenda. Dr. Powers, if you
coul d.

Al right. I know from good nenory
t hat --

DR PONERS: Agendas are precious itens.

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

9
CHAlI RMAN BONACA: It was mne and | | ent

it to you.
DR. PONERS: Well, that was your m st ake.
CHAl RVAN BONACA: The first itemon the
agenda is the MOX fuel LTA, and Dr. Powers will |ead

us through that presentation.

DR. POAERS: Right. It's titled "Use of
M xed Oxide Lead Test Assenblies at the Catawba
Nucl ear Station.”

CHAI RVAN BONACA:  Very good.

DR. POAERS: | think nost of the nmenbers
are aware there's a national policy to dispose of
excess weapons grade plutoniumas m xed oxi de fuel in
commerci al nucl ear power reactors. This is, of
course, the first time that we nade a consci ous effort
to use mxed oxide or MOX fuel in nuclear power
stations.

And it is true that there is sone
signi ficant experience with m xed oxi de fuel in power
reactors in Europe especially. But that experienceis
with reactor grade plutoniumthat does not have the
enrichment of the 239 isotope, the weapons grade
pl ut oni um has.

As a consequence, we don't know as mnuch

about m xed oxide fuel as we would |li ke to know, and
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the way we obtain sone of that information that we
need to have to use m xed oxi de, of course, is to use
lead test assenblies, and that's what we're
considering, is the safety of using sonme m xed oxi de
| ead test assenblies in the Catawba reactor.
Qur interest is can this be done wth
adequat e assurances of the public health and safety.
The Fuel Subcommittee net with the fol ks
from Catawba, the staff, and the Union of Concerned
Scientists to discuss this use of nmxed oxide |ead
test assenblies to sonme detail, and of course, we have
asked those various institutions to present to the
commttee far nore material thanthe tine slot all ows.
And, indeed, we're going to go through
this with sone dispatch in order to transmt all of
the i nformati on that we' ve accumul ated on this i ssue.
Before the conmittee, of course, is a
safety evaluation report you' ve all seen and read in
sonme detail. Thereis anadmnistrativedifficultyin
that the core that was anal yzed di d not recogni ze t hat
some ot her | ead t est assenblies not connected with the
MOX wi Il beinthe core, and that particul ar i ssue has
to be sorted out before we can actually proceed to
comruni cate to t he Conm ssi on our findings onthelead

test assenbli es.

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

11

But at this stage, | think what it is is
totry to sunmari ze what the status is on the use of
| ead test assenblies in the Catawba reactors at this
poi nt .

So | think we'll start by asking M.
St even Nesbit of Duke Power to present the applicant's
case for these |ead test assenblies.

MR. NESBIT: Shall | do it fromup there
or over here?

DR. PONERS: It's strictly up to you, but
up here is probably easier for all concerned. They'l|
even give you a chair if you're nice.

Sonetinmes people sit; sonetinmes they
stand. It's pretty nmuch up to you.

MR NESBIT: No, this will be fine.

DR. PONERS: And, Steve, | want totry to

hol d you to about 45 nminutes or less on this.

MR NESBIT: | did a run-through. Just
hit that button for now | did a run-through, and |
got through it in 45 m nutes. O course, that's

assum ng no questions. Some people would say that's
a low probability event.
DR PONERS: That is a silly assunption.
(Laughter.)

MR. NESBIT: But what |'mgoing to do is
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t ake you at your word before that people can actually
read on their owmn. So |I'mnot going to read all of
the slides. 1'Il be very quick about as much of this
as | can, and hopefully we'll get through it in about
45 m nut es.

Good norning. |I'mSteve Neshit. |'mthe
m xed oxi de fuel manager for Duke Power.

Duke Power is the utility that will be
using m xed oxide fuel inits reactors as part of the
pl ut oni umdi sposi ti on program and we have put forward
a license amendnent request to the Nucl ear Regul atory

Comm ssion to |l et us use four MOX fuel | ead assenbli es

at Cat awba.

| have a brief introduction, and then
we' || tal k about some gener al MOX  fue
characteristics, our safety eval uati on, our

envi ronnent al eval uati on, and a sunmmary.

| think Dr. Powers has covered the
di sposition programsufficiently. |I'mnot going to
bel abor this. "1l make one point. The MOX fuel
| ead assenbly programat Catawba i s an essential part
of the program Wthout that the MOX fuel project
doesn't go forward, and the plutonium disposition
program doesn't go forward.

Here's an outline of what we're going to
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do or, in sone cases, what we're actually doing.
Pol i shing plutonium oxide powder at Los Al anos
Nati onal Laboratory.

DR. POVERS: You mght want to just for
clarification purposes explain what you mean by
"polishing."

MR. NESBIT: GCkay. Wat we're doing or
what LANL i s doi ng and has essentially wapped up now
is they have put the plutonium oxide that's derived
from weapons material through an aqueous process in
which it's dissolved and then precipitated out, and
the result of that process is the renoval of
inmpurities, such as galliumthat you may have heard
somet hi ng about, and the production of a plutonium
oxi de powder that neets the spec and is consistent
with the powder that's used in the European prograns.

That work is essentially done. The
pl ut oni um oxi de paddle will be transported over to
Europe to a facility called Cadarache, which is
operated by COCGEMA, and there it will be fabricated
into m xed oxi de fuel pellets, and the pellets will be
| oaded into rods. The rods will be wel ded shut.

The rods wll then be transported to
another facility operated by COGEMA i n France. That's

the Melox facility, and there the rods will be bundl ed
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into fuel assenblies. The conpleted fuel assenblies
will be transported back to the United States, to the
Cat awba Nucl ear Station, where they'l|l be | oaded into
the reactor in the spring of next year, about a year
from now.

And then ultimately after the fuels are
irradiated, we will have in addition to pool -si de post
irradiation exam nation, some  hot cel | post
irradiation exam nation as planned for QOak Ridge
Nati onal Lab.

DR. APOSTOLAKI S: How is this
transportation done fromthe U S. to France and back?

MR. NESBIT: Inside the US. the
transportation will be done by Departnment of Energy
saf eguards transporters. It's the same approach that
they use to transport sensitive nuclear material in
t he DOE conpl ex.

The material will betransferredto Europe
by ship using PNTL special purpose ships that have
been used in past shipnents of sensitive nuclear
mat eri al between Europe and Japan.

Wt hin Europe t he pl utoniumoxide will be
transferred in the sane manner that it's typically
done, by truck in France as part of commercial

reprocessing. And then going backwards it's just the
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reverse.

Cat awba Nucl ear Station is where the MOX
fuel will be used. It's located in South Carolina.
It's 3,411 megawatt standard Westi nghouse four-I oop,
pressurized water reactor operated by Duke Power.

| will notethere's 193 fuel assenblies in
the core. So we're tal ki ng about four assenblies out
of that nunber. It is a plant that has i ce condenser
contai nnent design, and the Catawba and MCuire
reactors all share a common primary systemand react or
core design. Those are the reactors that the MOX f uel
will ultimately be used at in larger quantity.

The irradiation plans. W plan to
irradi ate at | east sone of the fuel three cycles. The
first cyclewill start upinthe spring, will |oad the
assenblies in positions that have typical power for
first burn fuel, but not imting power. It won't be
t he peak assenblies in the core. W'I||l do pool-side
post irradiation exam nation after the first cycle.

Simlarly, inthe second cycle, we'll | oad
it inasimlar |location for second burn fuel. By the
end of the second cycle, we expect a peak burn-up of
approxi mately 48 gi gawatt days per ton on t he peak rod
in the MOX assenbly.

So that's a pretty heavy duty to put on a
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| ead test assenbly program but again, they won't be
[imting.

We' Il discharge sone of the assenblies
after two cycles and prepare rods for shipnment to the
lab for hot cell PIE. W'Il| also | oad one or nore of
t he assenblies back for a third cycle of irradiation
to take the burn-up up close to 60,000 gi gawatt days
per ton.

DR S| EBER: That cycle three burn-up
there is incorrect, right?

MR. NESBIT: | hope not. Sixty thousand,
that would be a high burn-up for gigawatt days per
t on.

DR, SIEBER. It certainly would.

MR. NESBIT: That's 60 gi gawatt days per
ton or 60,000 nmegawatt days per ton.

Here's a schematic diagram of the core
design that we have in mnd right now. | will point
out a couple of things in this diagram This is a
core-to-core representation. These are the axes of
synmmetry.

This is the MOX fuel, the magenta or
purple, andit's located in a | ocation, core | ocation
C8 that's instrunented fully, which nmeans each MOX

assenbly will have the ability to send an in-core
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instrument up and get a detection signal on the flux
t here.

Ch, great.

So that's the MOX assenblies. The feed
for resident fuel, which is Westinghouse RFA fuel, is
showmn in the yellow, and then the once burned and
twice burned are in the white.

This assenbly here, which is supposed to
be aqua -- it may not conme through -- is the next
generation fuel retest assenbly fromthe Westi nghouse
program and we've defined an area around the MOX
assenbly so that we won't load the two right next to
each other to preclude any interactions between the
two | ead test assenblies.

This is the current | oadi ng pattern as the
final fuel cycle design was approved. However, | wll
note that as cycle operations go forward, sonetines
these things change a little bit. VW tweak the
enrichments and things |ike that.

Required regulatory approvals. Thi s
i cense anendnent request is related to a nunber of
ot her regulatory approvals, and I won't go through
them in detail, but there's a nunber of things in
front of the Conmi ssion.

Now I'd like to nove on and tal k about
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sone of the characteristics and attributes of m xed
oxide fuel that pertain to this |icense amendnent
request. The fuel is going to be manufactured using
the M MAS process. | believe the ACRS has | ooked at
this through the MOX fuel fabricationfacility, and so
' mnot going to bel abor the M MAS process.

"1l note a couple of things. There's a
| ot of experience with this in Europe. That's with
reactor grade material versus we're using weapons
grade material with nore Plutonium?239 and |ess
Pl ut oni um 240.

The pellet structure that cones out of
t hi s manuf act uri ng process i s uni formon a macr oscopi c
scal e. However, when you get to the mcroscopic
scale, it becones heterogeneous, and we'll show sone
pictures of that in a mnute.

There's pl utoniumrich particles,
aggl onerates, and there's the depl eted urani umoxi de
that the powder is blended with, and then there's a
coat i ng phase of i nternedi at e pl ut oni umconcentrati on.

Here's the process, and I'Il just point
out one or two things. The first step is a primry
bl end of pl ut oni umoxi de powder, urani umoxi de powder .
W're going to blend this for the weapons grade

material in a 20-80 ratio plutoniumto uranium and
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that's what produces the plutoniumrich particles,
whi ch are subsequently blended in a second process
with depl eted urani um oxi de powder.

DR. SI EBER Why did you choose tails
mat eri al as opposed to natural uraniumas the carrier?

MR. NESBI T: Well, tails is what's
predom nantly used in Europe. So we're maintaining
the greatest |evel of consistency with the European
experience that way. That's the primary reason.

Also, | nean --

DR. SIEBER. It has sone di sadvant ages,
too, right? For exanple, you know that the pl utonium
grains create hot spots in the fuel, and those spots
are hotter if the surrounding matrix i s depletedin U
235, and so you have greater fission gas rel ease. You
have a nore pronounced fueling effect. You have a
greater potential in sone accident scenarios for clad
perforation.

So I'mcurious as to why that deci si on was
made.

MR. NESBIT: Well, | guess | don't agree
that there's a significant effect there between the
depl eted versus the natural uraniumin the matrix.
Either way the predom nant nunber of fissions are

going to be in the plutonium not in the uranium
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DR. SIEBER: That's true.

MR NESBIT: And, you know, again, as |
said, the experience base in Europe has been
predom nantly with uraniumoxide, and | think --

DR. S| EBER: Wll, there is a US
experi ence base that came out of Hanford in the ' 70s
inthe plutoniumutilizationproject therethat really
concentrated on the effect of grain size, and | msure
that you fol ks have | ooked at that.

MR NESBIT: W have, and there is sone
experience i n Europe using natural uraniuminstead of
depl eted uranium but again --

DR SI EBER: Well, that's not the key
i ssue. The key issue is how big are the grains.

DR POVERS: It seens to nme that the
di fference here between what cones out of the M MAS
process and what was | ooked at at Hanford i s you have
a great deal nore of the plutoniumactually dissolved
in the uranium matrix than they did, which can
aneliorate some of the thermal gradi ent between the
particle and the matrix itself.

MR. NESBIT: And we're going to see sone
pictures of that in just a mnute

DR SI EBER: Well, the specs on the

mlling process that goes on here cones out with a
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pretty fine material. So the concern is not
over whel m ng.

MR. NESBI T: Yeah. They actually put this
slide in the right place for a change.

Here's a picture, an EPMA image of an
uni rradi ated MOX pel | et produced by M MAS, andthisis
t he unvarni shed picture up here, and these are the
comput er enhanced versi ons down here.

|'"'m going to concentrate on this |ower
pi cture, and what you see here in the red, these are
the plutonium rich particles, also referred to as
aggl onerates, wth significant fraction of the
mat eri al bei ng pl utonium

Then in the blue phase here, this is the
material that's essentially all uranium and then the
i nternedi at e phase, the green shows what's calledthe
coati ng phase where there's an i nternedi ate quantity
of plutonium that's conmmensurate with the overall
average in the pellet.

So the point | guess I'mtrying to nake
with this picture is that while the characterization
of plutoniumrich particles surrounded by a sea of
uraniumis not entirely accurate here. The actual
structure on the mcronic scale, while it is

het er ogeneous, is not as conpletely discrete as you
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m ght t hi nk.

Here's a picture of the plot, a plot of
t he percent of the plutoniumtotal versus the size of
t he aggl onerates, and all of the aggl onerates add up
in this case to about 25 percent of the overall
plutonium Sothe majority is actually inthe coating
phase, not in the plutoniumrich particle phase.

And as you can see, as the size of the
particle goes up, there's less and less of the
pl utonium actually there. |In the |argest particles,
there's relatively little of the total plutonium
t here.

Sone of the characteristics of the fuel.
W' re talking about sintered oxide pellets,
predom nantly uranium In our case it's going to be
at least 95 percent uranium and the remainder
pl ut oni um

Material properties are simlar to LEU
fuel because of the fact that the uranium controls
t hat .

There's | ower decay heat from MOX fuel
during the tinme frame of interest for transient
acci dent anal yses, and for these four | ead assenbl i es,
there's a relatively small inpact on gl obal physics

paraneters. |I'mgoing to showalittle bit nore about
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t hat .

Now, here's a pl ot of thermal conductivity
versus tenperature. This is unirradiated, but as you
can see, thetop lineis uraniumoxide, and the bottom
is MOX at a six percent plutoniumconcentration. So
there is a difference, but it has the sane shape, and
it's very close.

Heat capacity. W had sone di scussi on of
this slide in the subcommttee neeting. Actually it
was a different slide. | changed slides because of
t hat di scussi on.

The ot her slide showed that when you get
t o hi gher and hi gher plutoni umconcentrati ons you can
get asignificant difference in heat capacity. Inthis
case, we've looked at it wth about 4.37 percent
pl ut oni um which is nom nal for what we're doing, and
the two curves, MOX and UO2 are virtually an overl ay.

These don't reflect the discontinuity
associated with the phase change at about 2,600
degrees that we tal ked about sonme. W went back and
| ooked at the literature. The nost recent literature
does acknow edge that discontinuity exists, but it
reconmends usi ng a snoot h curve because t he magni t ude
is not significant. So that's what this curve

refl ects.
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In terns of decay heat, what | plotted
here is the ratio of the MOX decay heat over LEU decay
heat for a nom nal fuel assenbly at | think a burn-up
of 40 or 45,000 negawatt days per ton. Let nme see if
| get the units right this tine.

And so at one they're equal, and that
crossover point conmes at about three days after
shutdown. Before then MOX has | ess decay heat than
LEU.

DR. ROSEN: | only see one line on that
curve.

MR. NESBIT: Thereisonlyoneline. It's
aratio plotted. So, for exanple, at 40, it's about
.99, say.

DR ROSEN: Oh, | see.

MR. NESBIT: So the MOX is one percent
| ower than LEU there.

DR ROSEN. It's a ratio.

MR. NESBIT: Core physics paraneters. W
| ooked at a core and substituted four MOX assenblies
for four LEU assenblies and | ooked at sone of the key
paranmeters that affect the accident analyses, Ilike
del ayed neutron fraction, feedback coefficients, et
cetera.

The differences in ternms of t hese
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coefficients are three percent or less, and as a
result, these are the sanme kind of variations that you
see typically in cycle-to-cycle reload design. So
there's really no i npact of the MOX assenblies on the
gl obal core physics paraneters.

The |ead assenblies. This would be
different for batches of fuel wth significant
gquantities.

DR. S| EBER: Del ayed neutron fraction
t hough is different than t he equi val ent energy of LEU
fuel, right? 1It's smaller?

MR. NESBIT: Pl utonium has a smaller
del ayed neutron fraction, significantly smaller than
urani um but when you | ook at it on a core-w de basi s,
t he i npact of the four assenbliesisrelatively mnor.

DR. SIEBER: Yeah, but sone days you're
going to have nore than four assenblies.

MR. NESBIT: Right.

DR S| EBER: So that will effectively
change the transient characteristics of the core.

MR NESBIT: Yes, it will. Yes, it will.

DR. SIEBER And | guess for |ead test
assenblies it really doesn't make a |l ot of difference,
these littl e changes. On the other hand, you woul dn't

be putting themin if you didn't anticipate full core

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

| oads.

MR. NESBIT: And we're in the process of
doi ng the safety anal yses right nowfor the full core
case. O course, European reactors have operated with
core fractions up to 36 percent m xed oxi de fuel and
accomodated within the base reactor design

DR. SIEBER  The current European fuel
experience i s not weapons grade plutonium

MR NESBIT: It is not. That's correct.

Let's talk about the MOX fuel |ead
assenbl y description for a second. Wat we've doneis
we' ve t aken m xed oxi de fuel pellets and put theminto
an existing United States urani umoxide fuel design,
which is the Advanced WMark-BW design, and there's
i nformation presented in Franmat one topi cal reports on
this and al so on the i mpact of putting the m xed oxi de
fuel in there.

Here's a picture. This is the Advanced
Mar k- BWdesign with the MOX pellets. You can't tell.
There's a couple of things I'll point out about this.

This does use M cladding for the fuel
rods and also for the internediate grids, and it
contains standard state-of-the-art fuel assenbly
design features |ike bottom nozzle to trap debris,

reconstitutable, et cetera.
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DR. ROSEN: Has Mb been used in this

country before?

MR. NESBIT: Yes, it has. It's been used
pretty significantly in this country. For exanple,
our Cconee units are using Mo cl addi ng ri ght now, and
TM, a nunber of plants have been using M, and of
course, it has been used over in Europe as well.

DR SIEBER It's approved here.

MR. NESBIT: Vell, it's approved on a
pl ant - by- pl ant basi s.

DR. SIEBER Right.

DR. POAERS: | nean, to be clear, that's
only because the regulation is witten for zero.

MR. NESBIT: Right.

DR. PONERS: So you have to do a pl ant - by-
pl ant application on it.

MR NESBIT: That's right, and in fact,
part of our application has been an exenption request
to go out with the use of Mo here.

Concerning a conparison of the fuel
assenbly designs, this is the MOX assenbly in this
colum. This is the Advanced Mar k- BWassenbly in this
colum, and I'mjust going to tal k about a coupl e of
di ff erences.

We have a slightly I onger rod for the MOX
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assenbly, and this allows to acconmodate for greater
fission gas rel ease, and our design for batch burn-up
is going to be 50,000 rather than the current LEU
design is 62,000, and there's actually been | ead test
assenblies in the UX space that have gone up to, |
t hi nk, 72, 000.

But we are planning to take the |ead
assenbly up higher than that.

DR ROSEN:. Higher than 727

MR. NESBI T: Excuse ne. Hi gher than 50,
which is the anticipated batch Iimt, but we'll take
it up to about 57, 000.

CHAI RVAN BONACA:  You sai d before that up
to 36 percent of European cores have had pl ut oni um MOX
fuel. You don't nean just a batch. | nean, it neans
t hat al so when you get the twice burn, the three tinmes
burn --

MR. NESBI T: Looking at the table core --

CHAI RVAN BONACA: - - t he maxi numnunber is
going to be 36 percent?

MR NESBI T: -- 36 percent of the
assenblies in the total core have been MOX fuel
assenbl i es.

CHAI RVAN BONACA: (Ckay. And when you | oad

it that way, | mean, do you have to have speci al
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pl anni ng on how you load it?

| mean, the concern nmust be probably nore
[imting fuel ?

MR. NESBIT: Well, the information we've
gotten fromFrance and Germany -- it's actual ly Gernan
pl ant that went 36 percent. The French plants go to
30 -- is that there's really no nmgjor inpact froma
pl ant perspecti ve.

Now, t he French di d add sone control rods.
The Germans did not. Qur anal yses indicate that we're
not going to need to.

CHAI RVAN BONACA:  Yeah, okay.

MR  NESBIT: | want to talk for a
mnute --

DR. LEITCH  Steve, before you nove on,
this right-hand colum, is this your nore or |ess
standard fuel now, or is this the NG fuel?

MR, NESBI T: No, this is the Framatone
Advanced Mar k- BWdesi gn. W do not have any fuel this
design in our reactors right now. There's sone fuel
of this design in the North Anna Reactors.

W di d use a substanti al anount of Mark-BW
fuel, which is simlar, but did not have a coupl e of

intermediate mxing vein (phonetic) grids, "we" at

MG@Quire and Catawba. So we have substanti al
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experience with a simlar fuel design, but the co-
resident fuel, | didn't put any information up on
that. I1t's the Westinghouse RFA design.

It is also very simlar. 1'll point out
t hat the pressure drop di fference between the two, the
MOX assenbly and the RFA assenbly, is |less than four
percent overall. So very simlar hydraulically.

DR LEITCH: And the NG- |ead test
assenbl i es?

MR. NESBIT: | didn't provideinformation
on that specifically. The NG- assenblies are sinmlar
to the RFA assenblies. They have additional grids and
a couple of other design features that really don't
affect the hydraulics that much. They have a greater
pressure drop than the RFA assenblies, but it's still
reasonably close to the RFA and to the nod.

DR LEITCH  Okay.

DR. SIEBER: 1'd like to ask a real quick
guesti on about Catawba. Each fuel assenbly at Cat awba
either has a control rod in it, a source rod, or a
flowlimting device. Do you have any assenblies t hat
don't have one or those three things?

MR. NESBI T: Actually we | oad burnable
poi son rod assenblies in a |l ot of our assenbli es.

DR. SIEBER Ckay, but you have sonet hi ng
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in every assenbly.

MR. NESBIT: Actually, you know, | know
that's true of OCconee. | think that's true at MGQuire
and Cat awba, too0.

DR SIEBER Ckay. Because if you don't
sonetinmes fol ks either break themor they're stuck or
they don't feel Iike putting themin. What it does is
it short circuits the flood.

MR. NESBIT: Right. You have to account
for any --

DR. S| EBER So | would feel nore
confortable if you had a good bal ance flow there as
opposed to sone open holes where you don't have
anyt hi ng inserted.

MR. NESBIT: | believe that's the case,
and t he MOX assenblies, we're going to put a burnable
poi son rod assenbly in for the first cycle at |east,
possi bly even the second.

DR SIEBER. Ckay.

MR. NESBI T: ["11 talk briefly about the
MOX fuel experience base. There's been nore than
3,700 fuel assenblies delivered by Framat one, both the
France part and the part that's fornmerly Sieman's in
Germany by the end of 2003. So there's been a | ot of

MOX fuel used in Europe, and there's currently nore
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than 30 reactors, easy m xed oxi de fuel

There's a couple of plants currently
maki ng M MAS MOX fuel and one nmaki ng SBR MOX fuel , are
staring up in Britain.

There's been a lot of test prograns as
well in Europe, hot cell exam nations, test reactor
radi ati ons, et cetera, | ooking at sone of these things
t hat you m ght expect, pellet cladding interaction,
fission gas rel ease, et cetera.

The result of the test programs in very
high I evel summary is that in many characteristics,
t he behavior is exactly the sane as LEU fuel. As you
m ght expect, the cladding corrosion is not affected
by the fuel pellet material. It's the sane.

It has been observed there's higher
fission gas release than LEUfuel. 'l talk alittle
bit about that in a mnute.

There's a better pel | et cl addi ng
mechanical interaction reports fuel due to the
different characteristics of the fuel pellet, and a
ot of thisinformationis summarized in arecent | AEA
Techni cal Docurment No. 415 if you care to |ook at
t hat .

Here's a picture, a radial cut of a MOX

pell et at 50 gi gawatt days per ton, and there'sreally
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not anything too remarkable to say about this. It's
standard appearance that you m ght get for, | guess,
used fuel.

Fission gas release is primrily

attributed to a couple of factors. One is the MOX
fuel in Europe tends to run at higher powers and,
t herefore, higher tenperatures towards the end of its
burn-up range, and that pronotes fission gas rel ease,
and there's also the inpact of the [ower thernal
conductivity.

And there's also the fact that, as we
t al ked about before, the mcro structure has pl utoni um
rich particles, and there tends to be | ocal hi gh burn-
up zones which can lead to the formati on of voids with
fission gas there.

The differences real | y mani f est t hensel ves
medium to high burn-up as indicated by this next
slide, which shows some French data for MOX and LEU
MOX is in the green. LEUis in the red, and as you
can see, the increase starts at an earlier burn-up,
and this is probably due primarily to the difference
in the linear power of the rods that are being
irradi ated and then the MOX i s general ly higher at the
hi gher bur n- ups.

Again, that's sonething we've tried to
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take into account in the fuel assenbly design.

Concerning the safety evaluations that
we' ve performed, before |l get onwith this, | guess I
probably ought to address in just a couple of m nutes
t he weapons grade versus reactor grade because | don't
have a slide that really goes over that, but let me
address what we see as the inpact of weapons grade
versus reactor grade.

The primary i nmpact is that because you're
usi ng weapons grade plutonium with less parasitic
Pl ut oni um 240 and nore of the good stuff, 239, you
have to put | ess plutoniumin the fuel rod to get the
sane energy out.

As a result, the characteristics of the
weapons grade fuel are closer to the characteristics
of uraniumfuel than woul d be reactor grade MOX fuel .

Simlarly, | didn't bring the slide, but
if you ook at a plot of reactivity versus burn-up,
t he performance of the weapons grade fuel is closer to
low enriched uranium fuel in ternms of how the
reactivity |et-down curve with burn-up goes than is
react or grade MOX fuel

So as far as we've been able to tell
every di fference between the two i s beneficial if you

vi ew beneficial as being nore |ike uraniumfuel.
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Qur bases for saying that we can operate
safely with MOX fuel -- 1 should have said |ead
assenblies up here -- the simlarity between the two
fuel types, LEU and MOX There's an extensive
Eur opean experience base which we've discussed with
greater quantities of m xed oxide fuel. W've had
U S. MOXtest prograns and | ead assenbly prograns here
in the United States in the past, as we discussed
earlier.

We' re usi ng a proven fuel assenbly desi gn,
and we' ve done specific anal yses and eval uations for
the use of the fuel, like Catawba, to be sure we
remain within our regulatory limts.

Let's tal k about LOCAL anal yses. Before
| get into what we did, let nme just say right off the
bat LOCA analyses are primarily about the reactor
cool ant systemand the cl addi ng, and the fuel pellet
really doesn't play a big role in the LOCA anal ysi s.
When you see what we changed to account for the MOXin
t he nodel, that becones apparent.

W started with Framatonme's Appendi x K
| ar ge break LOCA eval uati on nodel, and Framatone did
this work, or AREVA, if you prefer. That's based on
RELAP 5, Mod 2. W | ooked at what the MOX inpacts

ought to be and where appropriate we nodified the
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eval uation nodel to address them

We did an apples-to-apples, MOXX-to-LEU
compari son, and then we did sone specific analyses to
devel op MOX specific lead assenbly LOCA limts.

These are the areas that we | ooked at in
terns of does the eval uation nodel need to be changed
to address the thermal conductivity. A snmall effect,
but we're going to use the MOX -- we did use the MOX
specific properties. Volunetric heat capacity was
essentially no effect. W continued using LEU.

Decay heat, again, we tal ked earlier about
MOX. It's conservative to use the LEU. That's what
we did. W used the standard Framatonme eval uation
nodel . Again, this is Appendi x K, not best estimate.
So it has the 120 percent conservatism factor

Void reactivity and delayed neutron
fractions, clear characteristics which for MOX woul d
tend to shut the power down qui ckly, nore quickly than
LEU field. So we just assunmed the sane
characteristics for LEU overall.

And then the initial fuel tenperature can
be different. W used MOX specific fuel tenperatures
out of the approved Copernic code to get the right
initial conditions there.

DR. SI EBER The del ayed neutron fracti on
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is conservative for LOCA, but not for all --

MR NESBIT: That's correct. ["m only
t al ki ng LOCA here.

We didastylized conpari son where we j ust
t ook the sanme conditions and ran it with the MOX and
then ran it next door with the LEU, and what we canme
out with was a difference of | ess than 40 degrees in
terms of peak cladding tenperature for this case.

The next slide shows the peak cladding
tenmperature plot versus tine. As you can see, it's a
virtual overlay. |In LOCA analysis space, thisis the
sanme result.

DR SIEBER That's a cal cul ated nunber.

MR. NESBIT: That is calcul ated.

DR SI EBER Does that take into account
particles? Particles runhotter thanthe surroundi ng.
So you're going to get a couple of degrees of
t emper at ure.

MR. NESBIT: Well, the particles are in
the fuel pellet, and this is a cladding tenperature.

DR. SIEBER That's right, and t he pell et
is right next to the clad. So if you heat up -- if
t he pellets thensel ves are not honbgeneous --

MR. NESBIT: That's right.

DR. S| EBER: -- then that wll Dbe
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reflected in |local spots on the cl ad.

MR NESBIT: Well, I think you still get
a honmpbgeneous tenperature distribution within the
pellet, despite the fact that they're are very
| ocalized. You know, we're tal king m cron distances
her e. Wien you look at the profile across the
pel l et --

DR SIEBER Fifty to 150 m crons.

MR. NESBIT: -- nobst of the plutoniumrich
particles are | ess than 50 m crons in di nmension. So,
you know when you talk about the actual pellet
tenperature profile, despite the inhonogeneities on
the very mcronic scale, on an overall scale the
tenperature is going to be snoot h.

DR, RANSOM Certainly the average
tenperature i s what, about six inches to a foot that
you' ve averaged over the --

DR. SIEBER Right.

DR. RANSOM -- that's the node | ength and
t he core?

DR. SIEBER: Yeah.

MR. NESBIT: Axially.

DR. RANSOM So this has to be regarded as
an aver age behavi or.

DR. SIEBER. That's right.
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DR. RANSOM O could be.

DR. SIEBER. This is not a LOCA anal ysi s.

DR RANSOM Right.

MR. NESBIT: We | ooked at the other
criteria in 10 CFR 5046 beside the peak cladding
tenperature, and they were all met easily. The smal
break LOCAis not alimting transient for our plant,
and there's no i npact of MOX on this anyway, and then
there's no inpact of the MOX, adverse inpact on the
LEU field because the hydraulics of the fuel are so
simlar, the two field types.

In summary, we did specific eval uations
for the MOX assenblies and I'I| rem nd you that nostly
the assenbly prograns don't do specific LOCA
cal cul ati ons, but we did.

Anal ysi s results are fundanmentally
simlar. W did sensitivity studies on plant
operating conditions, and these were used to establish
peaking criteria for our core designers to make sure
that the core designs keep the peaking bel ow what's
required to neet the acceptance criteria.

Non- LOCA eval uati ons, |' mgoi ng t o be real
fast here because | am about to exceed ny tine.

DR. PONERS: You're actually in pretty

good shape.
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MR. NESBI T: The non- LOCA eval uati ons, we

| ooked at all of the Chapter 15 accidents. Mbst of
them are driven by things that are conpletely
insensitivity tothe fuel pellet, global core, physics
paranet ers, systemthermal hydraulics, stored energy.
Now that's affected by the pellet, but we use
general | y boundi ng nunbers t hat bound t he core stored
energy there anyway, and decay heat.

We | ooked at sone events in nore detai
because they had the potential for |ocalized effects
that could require further evaluation. W |ooked at
the control rod wi thdrawal or drop transient. We
| ooked at the steamline break transient. |n both of
those cases typically the limting assenbly is a
rodded | ocati on, and we are not going to | oad the MOX
fuel in control rod | ocations for the first couple of
cycl es. So there's no real inpact there on the
overal | accident anal ysis.

DR. SIEBER: But sooner or later you wil |l

MR. NESBIT: Yes. Wen we got to batch
we intend to load themin control rod | ocations.

DR. SIEBER. So you're going to address
t hi s again.

MR. NESBI T: The guys that are doi ng t hose

anal yses are currently performng those with the
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assunption that the MOX will be in rodded | ocations.

DR ROSEN: So what is the licensing
process when you go to batch? Do you cone back?

MR. NESBIT: Yes, we'll cone back to the
Nucl ear Regul atory Comm ssionwi th alicense anendnent
request for authorization to use Batch 1.

DR. ROSEN: And you get a readi ng on what
you saw here and when you used the |ead test?

MR. NESBIT: We're listening as hard as we

can, yes, and we'll factor in what we hear here.
We'll factor in our experience with [ead assenbly
prograns.

DR. ROSEN. Well, I'mnore interested in
what you'll tell us when you cone back about batch,

about what you sawin the plants rather than what you
heard here. That's the main thing.

MR. NESBIT: Yeah.

DR. ROSEN: W th t he pool -si de i nspections
and so on.

MR. NESBI T: The tim ng, our current plans
are such that we may not have the first cycl e Pl E back
by the time we conme back with a batch license
amendment request. The NRC|icensing process takes a
long tinme. We're living proof of that.

W can't wait until we have all of the
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data fromthe PIE prograns to turn in a batch |icense

amendnment request because it will never get done.
What we anticipate is that that information will be
made available and will be factored in by the NRC

during their review

DR SIEBER: And I thought we were noving
at break neck speed.

MR, NESBIT: No conment.

(Laughter.)

DR. POAERS: The committee is, but we're
on the tail end of this process.

MR. NESBIT: Another thing we |look at in
nore detail is control rod ejection. Agai n, not
| oadi ng the fuel under a rodded | ocation makes that
rel atively benign. W actually did specific
cal cul ati ons though for MOX in the core near a rodded
| ocation, used 3D kinetics to eject the rod and see
what the power response is.

We got peak cal ori e per gramnunbers t hat
were wel | bel ow 100 cal ories per gram which was the
conservative criterion that we chose to use.

Last, fuel assenbly msloading is
something that's | ocalized, but the same neasures t hat
are in place for LEU fuel are equally effective for

MOX fuel in this area.
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In summary, for nost of the Chapter 15
accidents, four MOX |lead assenblies clearly has a
negligible inmpact, and those with potential [ ocal
effects were evaluated in nore detail, and they al so
have no significant inpact.

Radi ol ogi cal consequences, dose anal yses,
if youwll. First we did sone scal e anal yses to see
the different inventories produced by MOX versus LEU.
Pl utonium fissions have a different production or
different quantities, relative quantities, of fission
products, et cetera.

The nost inportant one from a typical
Chapter 15 accident analysis is |odine-131. For MOX
it can be as nuch as nine percent higher for a MOX
assenbly than an LEU assenbly, and this is the isotope
that drives a |lot of off-site dose consequences.

DR S| EBER: That's lodine-131 in any
form as opposed to gaseous form a release fornf?

MR. NESBIT: Well, the dose cal cul ati ons
we did address the form of the isotope, but this
calculation is purely hownuch is produced in the fuel
pellet of any form

DR. SIEBER. In any form right. Ckay.
Because the release fraction is higher than nine

per cent .
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MR NESBI T: Ri ght, right. This is

just --

DR. SIEBER. May be doubl e.

MR. NESBIT: What this neans is that for
a MOX assenbly at a gi ven burn-up, you woul d have ni ne
percent nore |odine-131 produced than a uranium
assenbly in the sane burn-up, and actually it's |ess
than that for nost cases. Nine percent is a bounding
nunber. It's a burn-up dependent quantity.

For accidents that involve a lot of fuel
assenblies failing, postulated accidents |ike LOCA
like rod ejection, Iike |locked rotor, the effects of
the MOX assenblies is essentially swanped by the
predom nant failures in the LEU assenbli es.

We | ooked at that and assessed it and
showed that in the application

For actions that involved one or a few
assenblies, there's no dilution effect of LEU. So we
| ooked at those explicitly, and that's the fuel
handl i ng acci dent and the weir gate drop for Cat awba.

We performed calculations wusing the
alternate source term nethodology, which is the
licensing base for Catawba for those particular
accidents, and we also did a sensitivity study by

increasing the Reg. CGuide 1183 gap fractions by 50
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percent to account for the possibility the MOX
assenbl i es woul d have higher fission gas rel eased.

As you m ght expect, theresult of this 50
percent and that nine percent | tal ked about earlier
is to increase the anount of iodine that would reach
a receptor off site or in the control room and
al though the doses did go up, they're still well
within the regulatory limts, which is shown on the
next slide.

To summarize, there's a potential for
i mpact on cal cul at ed doses, and we tal ked about why.
We did explicit analyses of the ones that had the
greatest potential for an inpact, and we did a
conservative treatnment of the MOXLEUdi fferences, and
we showed that the results are still well wthin
regulatory limts.

The | ast part of the presentationis about
the environmental evaluation. W submitted an
environnental report along with our |icense amendnent
request to assess the potential inpact of using four
| ead assenblies on the environnent. In normal
operations we found there's no i nmpact on effluents and
there's a slight, very slight increase in fuel
handl i ng occupati onal dose because the fresh MOX f uel

is slightly higher in dose than unirradiated urani um
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fuel, although the fact that it's weapons grade neans
that it's much, much |l ower in dose thanit would be if
it was reactor grade and had quantities, substanti al
quantities of anericium So there's another exanple
of how weapons grade works to our benefit.

The acci dent anal yses we' ve al ready t al ked
about. We | ooked at severe accidents as well because
that's one of the i ssues of discussion | guess | would
say related to MOX fuel.

In 1999, DCE did an environnental inpact
statenent on the use of batch quantities up to 40
percent cores of MOX fuel, and they did an eval uati on
of that inpact on several severe accident sequences
for MCQuire, Catawba and North Anna.

We t ook those results, which were based on
the difference in the radionucliide inventories and
assuming that everything else about the severe
acci dent stayed the sane, and scal ed those results by
the anobunt of MOX fuel we were |oading, four
assenblies versus 76, and the results of that scal ed
anal ysis shows that the consequences for the DOE
anal yses woul d change. Sone of themwould go down a
little bit. Sone would go up a little bit. The
maxi mum change woul d be | ess than one percent.

Ed Lyman did an analysis which was
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published in 2000 in which he did a simlar analysis
for the use of batch quantities of MOX fuel. He used
different assunptions wth respect to release
fractions, et cetera froma NUREG versus the | PE t hat
the DOE anal yses were based on. He goes sonewhat
hi gher i npacts, but again, scal ed the same way back to
four | ead assenblies. The overall inpact is about 1.6
percent maxi mum hi gher inpact from before MOX fuel
| ead assenblies, and that's assunming, as hedidinhis
sensitivity study, that there's a nuch hi gher overall
actinide release fromthe core.

In sunmary, we think that the severe
acci dent behavior is going to be driven by the LEU
field, which is a predom nant fuel in the core. W
note that there's a |l ot of uncertainties when you're
cal cul ati ng severe accident behavior in |ight water
reactors, to beginwith, and to think you' re going to
get it wthin one percent is kind of fooling
yourselves a little bit to start wth.

CHAI RVAN BONACA: So what you're saying
here is that when you cal culate your global core
physi cs paraneter, you expect themto be nostly driven
by the LEU fuel ?

MR. NESBI T: Absolutely they are. W did

t hat cal cul ation, and they are.
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CHAI RVAN BONACA:  And so you i nspect your

Doppl er coefficient, noderator tenperature coefficient
to be reasonably close to the LEU.

MR NESBIT: That's correct, and in an
earlier slide, | actually showed that on a percent age
basis, and they were all within three percent.

CHAI RVAN BONACA: Wl |, that was only for
t he | ead.

MR NESBI T: That was for | ead assenbl i es.

CHAI RVAN BONACA:  For the assenblies. |I'm
aski ng about when you're going to go to a full batch
| oadi ng. VWhat's the experience from the European
reactor?

| nmean, we know already that they are
| oadi ng MOX fuel or sone type of MOX fuel.

MR. NESBIT: Right.

CHAI RVAN BONACA: Are the characteristics
of the core pretty nuch driven still by the LEU fuel
or by the | ow batch?

MR. NESBIT: The characteristics change
sonmewhat in certain paranmeters, particularly the
ef fective del ayed neutron fraction.

CHAI RVAN BONACA: That's ri ght.

MR. NESBI T: The noderated tenperature

coefficients get a little nore negati ve.
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CHAI RVAN BONACA:  Yeah.

MR. NESBI T: The bi ggest inpact is onthe
del ayed neutron fraction. Again, | didn't bring any
i nfo on batch. W' ve done the anal ysis for batch, and
that was actually included in one of our REl
responses.

DR. PONERS: To be fair to you, you didn't
bri ng any because we explicitly instructed you not to.

MR. NESBIT: Wll, that's true, and
occasionally | do listen to instructions, but the
i npacts, Dr. Bonaca are not extreme, but in terns of
del ayed neutron fraction, it's kind of interesting.
What you see is that the biggest at the begi nning of
cycle, and at end of cycle there's arelatively smal
i npact because that's when all of the uraniumfuel has
built up a ot of plutonium

And, in fact, it actually makes the core
much nore uni formin ternms of physics characteristics
over the whole cycle to | oad MOX in.

To sumup on the severe accidents, we've
| ooked at sone ot her things that peopl e have done with
their reactors that have the potential to change
severe accident consequences |ike changing cycle
| ength, power up rates, et cetera, and as far as we

can tell, nobody has ever addressed in an
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environmental report the change on severe accident
consequences.

But if you take a power up rate of 17
percent or so, which there has been one, that's a 17
percent change i n severe acci dent consequences. W're
in the noise conpared to things |like that.

DR. RANSOM Is the inmplication of this
that if you have an entire MOX core and you only get
1.6 percent increase in actinides froma two percent
MOX core, that an entire loading would be nuch
greater?

MR. NESBI T: Ch, yes. The actinide
concentrations go up substantially wth MOX
absol utely.

DR RANSOM |Is there a reason for that?

MR. NESBIT: Well, you start higher onthe
i sotopic | adder, starting at 239 instead of 238, and
SO you --

DR. RANSOM It's just one.

MR. NESBI T: It's a big one. It's got
1, 000 born cross-sections.

DR RANSOM So the particles that are
produced then, the actinides that are produced as a
result of that fission are --

DR, POVERS: I"'m going to have to
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i nterrupt because we're focusing on the LTAs here, and
to go into the full accident analysis gets us into a
range of great controversy right now.

MR NESBIT: But it does nmake a
substantial difference on a per assenbly basis if you
start with a substantial anmpbunt of plutoniumin the
fuel assenbly. You will get nore actinides.

Let nme rephrase that and then | will nove
on. You will get substantially higher percentages of
t he hi gher actinides, |ike anericiumand curium and
stuff. There are still very small anmpbunts in an
overal | basis, but relativeto an LEUassenbly, you'll
see a big percentage increase.

| went the wong way, didn't 1? That's

not where we need to go. I"mgoing to wap up.
Big picture. I'mgoing to say this again
anyway. | just want to rem nd people --

DR. PONERS: You're just going to get Dr.
Apostol akis histrionic if you say that.

DR APOSTOLAKI S: \What was that?

MR. NESBIT: You woke hi m up.

DR. PONERS: He will tell you that this
has been | abeled by at |east one conm ssioner as a
canar d.

MR. NESBI T: This is a canard. Let ne
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talk very briefly about my canard.

At Catawba at the end of cycle, we have
about 850 kil ogramnms of plutoniumin our reactor core,
and it's producing about half of the power. Now,
we're tal king about |oading four |ead assenblies,
which will have about 80 kil ograms of plutonium

The point I"mtrying to make here is this
i s not some unprecedented perturbation and novel use
of plutoniumwe're using it now.

There has been a nunber of |ead assenbly
prograns, nost recently one at G nna, andit's not al
that recent, but in the early 1980s, in which they
| oaded four MOX fuel |ead assenblies in a 121-fue
assenbly course. They had a higher core fraction of
MOX there with their program and they had no reported
probl ens fromthat.

DR SIEBER. That's B.C., before Carter?

MR. NESBIT: It's actually A C., but not
too long after that.

Eur opean react or s have denonstrat ed safety
usi ng m xed oxide fuel in higher quantities and for
decades. Again, what we're proposing to do and what
we' re asking regulatory approval for is to use four
MOX assenblies out of 193 in our core.

DR LEITCH Just a question here. \What
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we're requesting is four lead test assenblies in
either Catawba unit, not both, right?

DR. PONERS: The license application is
for either Catawba unit. Qur plans are to insert them
in Catawba 1 in the spring of 2005.

DR. LEI TCH. Now, | guess ny question
really is: wll that be conpletely transparent tothe
operator or wll there be different operating
procedures, emergency procedures, abnormal procedures
for the unit with the | ead test assenblies versus the
unit without |ead test assenblies?

MR. NESBI T: Well, we routinely update our
sinmulators toreflect the as built core configuration
characteristics. Soit will be consistent there, but
froma realistic --

DR LEITCH That will be consistent with
one of the units, but the other unit --

MR. NESBIT: It's Catawba 1.

DR. LEITCH Yeah, but therew Il still be
training going on for the other units which will be
different, if there was a difference.

VMR, NESBI T: But in terns of what the
operator sees at the console, there is no difference.
Once you' ve got the assenblies | oaded in the reactor,

the only difference you can see i s when you do a fl ex
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map, and you | ook at the in-core entrance. W do that
once a nonth, and the operators don't even do that.
The reactor engineers do it.

So from an operations perspective, it's
transparent. There are a nunber of plant preparations
we have to put into place and are putting into place
with respect to fuel receipt, handling, radiation
protection, et cetera. That work is ongoing.

But once the fuel is in the core, it's
transparent.

DR. ROSEN. Now, this is a request for
| oadi ng four MOX assenblies in either Catawba 1 or 2,
but not bot h?

MR. NESBIT: That's correct, either/or,
ei t her but not bot h.

As you're certainly aware, there's sone
i ntervenor issues that have been raised. In the
interest of tinme, | haven't tried to address those
i ssues on a poi nt-by-point basisinthis presentation.
| will note the contentions that have been admtted
outsi de of the security real maddress the inpact of
MOX and LEU di fferences on LOCA and severe acci dents.

There's one related to the failure on our
part to fully evaluate the use of MOX fuel at Cconee

as an alternative, and then, of course, there's sone
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contentions related to security. We' ve addressed
t hese contentions inour filings with the Board and in
our |icense anmendment request. There's hearings
schedul ed in June for the non-security contentions,
and in Septenber for the security contentions.

| think the fundanental issue at play is
how much alleged uncertainty is acceptable to go
forward with the |ead assenbly program [ will
absolutely say wth no doubt in my m nd that people
can ask questions faster than | can answer questions,
and what we have attenpted to do is to show that for
this |l ead assenbly program the four fuel assenblies
out of 193, we've bounded the inpacts to the safety
and health of the public, and they're acceptable.

| guess |'d also add ny little comrerci al
here. | think we've done a lot of progress in the
| ast 20 years or so in the nuclear industry in terns
of fuel performance and fuel behavior, and a very
i mportant part of that is the ability to conduct | ead
assenbly prograns, | ead test assenbly prograns at the
pl ants and verify that desi gn changes are appropri ate
and safe and beneficial and things like that.

And 1'd hate to see a situation arise
where we're constrai ned on a | ead assenbly program by

a standard of perfect certainty that we know
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everything that's going to happen because by
definition on al ead assenbly programyou’ re doi ng t he
program to gather information whether of a
confirmatory nature or otherw se.

DR. APOSTOLAKI S: So the chal | enge i s that
your cal cul ations are not bounding, right? |Is that
correct?

MR NESBIT: | think they are.

DR APOSTOLAKI S: No, | know that you
think they are, but they are chall engi ng you on that.

MR. NESBIT: And they're not even saying
that they're wong. They're saying that we haven't
proven sufficiently that they're right.

DR. APCSTOLAKI S: Ckay.

MR. NESBIT: And | think that's the wong
standard to apply to a |l ead assenbly program

The conclusion is what |'ve been saying
for the last 45 minutes or so. W' ve addressed the
i mpact of MOX fuel on normal ops, design basis
accidents, and we've even | ooked at severe accidents
and shown that we've nmet the regulatory limts, and
there's no significant hazard to the health and safety
of the public.

That concl udes the presentation, and |'ve

had a | ot of questions already. |If there's any nore

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

57

at this time, 1'd be glad --

DR. ROSEN: Just one quick one on
characteri zing the dose to the handl es of new fuel.
You said it was going to be higher or different. Can
you do better than that?

MR. NESBIT: Yeah, | can. |It's about 25
mlliremper hour on contact. About half of that is
neutron and about hal f i s gamma, whereas for a typi cal
LEU assenbly you're less than five MR per hour on
contact, and we did a very boundi ng eval uati on of what
that woul d mean for the entire recei pt and i nspecti on
procedure, and we came out with a total 42 person-
mlliremfor the four assenblies. W think that's
grossly conservative as well, but that's the kind
of --

DR. ROSEN: Wth the sane inspection
standards and so on.

MR. NESBIT: Right, right. So that's the
ki nd of inmpacts we'd be |ooking at there.

DR. ROSEN:. thank you.

DR. POVERS: If there are no other
guestions, thank you, M. Nesbhit.

"1l turn to the staff and M. Martin.

MR, MARTI N: Good nor ni ng. "' m Bob

Martin. |'mthe NRR project manager for the revi ew of
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t he use of m xed oxide fuel at Catawba.

W have with us today staff in the
principal areas of interest from Reactor Systens
Branch and fromour fol ks doi ng t he dose consequences
revi ew.

The review also covered several other
areas, such as routine effluent releases, reactor
vessel materials, and quality assurance as di scussed
in our safety eval uation.

The |icensee's application was submtted
about 14 nonths ago, February 27, 2003. It has been
foll owed by numerous supplenents fromthe |icensee,
which are detailed in the safety evaluation. W
issued the safety evaluation on April 5th of this
year. |In that safety evaluation the NRC staff found
the use of the MOX lead test assenblies to be
acceptable on the basis of the evaluations that are
included in to.

W made clear that the issuance of that
safety evaluation did not constitute the fornal
licensing approval. OQher things will take place,
including the issuance of the results of our
envi ronnental eval uation and so forth.

A conplicating i ssue which was nenti oned

at the beginning of the neeting is that shortly after
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t he i ssuance of that safety eval uati on we | ear ned t hat
the licensee's plans for that core, which would
contain the MOX fuel assenblies, would also include
eight lead test assenblies of what is called a
West i nghouse next generation fuel design.

Sine that tine a nunber of actions have
t aken place. The licensee addressed the issue in a
letter dated April 16. W have net with the |icensee
inavery brief meeting on April 23rd. W' ve taken a
tab at indicating our general areas of interest in
this subject in a letter that we just issued |ast
Fri day.

We plan to conmunicate with the |icensee
further until we understand this issue, and we'l
docunent that in a supplement to the safety
eval uati on

DR SIEBER A quick question. There is
a MOX fuel design report which was referenced in the
previ ous speaker's slides as VAW 10238. |s that part
of the application or is that a stand-al one?

| noticeit hasits own safety eval uati on.

MR MARTIN It's atopical report simlar
to quite a nunber of other topical reports that
support the application.

DR. S| EBER: So in order to review the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

60

application, you have to review that, too?

MR.  MARTI N: W reviewed that topical
report. That's a report on the Framatome MOX fue
assenbl y design, and we revi ewed that and produced a
safety evaluation on it.

DR. SIEBER Right.

MR. MARTIN:. There are sone details that
need to be cleaned up as a result of the licensee's
comments on the safety eval uati on which we produced,
and those will be taken care of in the near future.

DR. SIEBER  kay.

DR LEITCH  Are these other l|ead test
assenbl i es are schedul ed for instal | ati on i nto Catawba
No. 1, not both units.

MR. MARTIN: The ot her | ead test assenbl y?
The NGS, as we call thenf?

DR LEITCH  Yeah.

MR. MARTIN. My understandingis they were
| oaded into Catawba 1, cycle 15.

DR. LEI TCH: OCh, they were already in
t here.

MR, MARTI N: | believe they started up
last fall or early this year with them

DR LEITCH  Ckay.

MR. MARTIN: In Cycle 15, which does not
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i nclude the MOX assenblies. Cycle 16 is the cycle

t hat Duke antici pates putting the MOX fuel assenblies
in.

DR LEITCH So if perchance the schedul e
were to slip and MOX assenblies were going to go in
Unit 2, this would not be an issue, right?

MR. MARTIN: If the schedul e slipped and
t he core that Duke proposes to put the MOX assenblies
in is basically a Westinghouse robust fuel assenbly
design, plus the four MOX | ead test assenblies, then,
yes, that's the core design that we revi ewed.

DR LEITCH  Ckay. Thanks.

MR. MARTIN:. Okay. | think there is a
significance to the NGS with respect to Catawba Unit
1inthat it represents sonething that the staff has
not evaluated and was not reflected in our safety
eval uati on. \Wether when we get into that review --
we're in the mdst of it now As we continue it,
whet her we have concerns about whether we should
approve it or not, | sinply can't say today. W have
not progressed that far into the revi ew

So that conpletes my introductory
conments. |f there are no further comments, | would
turn it over to Undine Shoop of our Reactor Systens

Branch staff, and she'll discuss Reactor Systens
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Branch's revi ew

M5. SHOOP: Good norning, gentlenmen. |1'm
here today to talk about the SRXB review that we
performed as part of this |licensing application. As
we' ve al luded to previously, this will not touch in
any way upon the NG fuel assenblies, l|ead test
assenblies, that are currently in the core. W are
only going to discuss the review that we perfornmed

because that's all we're able to talk to today.

And |I'm going to skip around. |'m not
actually sure. [|'ve provided a lot of information in
t he handout. |'mnot sure there's actually tinme to go

t hrough that many slides. So |l may omt them sone of
the slides, but | didwant to provide that i nformation
to you. That way you have it as you are deliberating
this action.

The purpose for us to cone here today is
to tal k about the thermal nechanical design of the
fuel assenbly, the data collection program that's
proposed by the | i censee, the nucl ear design, the non-
LOCA transient analysis, and then I' mactual |y goi ng
to ask Ral ph Landry to cone up and tal k about the
actual LOCA anal ysis that was perforned.

And one of th things we always have to

di scuss is what is the purpose of an LTA. To keep it
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into perspective, what are we actually doing here?

Recogni ze that the purpose of an LTAis,
first and forenost, to collect data. That is the
nunber one reason that we use LTAs, because in order
for us to license sonmething for batch |oading, you
have to have data that shows that you can use it, and
what you say about it is actually behaving.

But the only way to collect data is to
allowa |limted nunber of test assenblies, and that's
what this applicationis for. The purpose of it isto
coll ect data to support the behavior of MOX fuel.

And now |'mgoing to go into the therm
nmechani cal design. As we've tal ked about, the fue
assenbly design, the lead test assenblies, was
licensed using SRP 4.2. SRP 4.2 was originally
devel oped for |ow enriched uranium fuel, but we do
bel i eve that those paraneters are equally inportant
for MOX fuel

The desi gn eval uati on was provi ded i n BAW
1023, which is the MOX fuel design report, which Jack
has al ready al luded to. In that report, that provi ded
t he anal ysis, the thermal nechani cal design anal ysis
that we require for any new fuel product, and it
provi ded those paraneters that were specific to MOX

fuel .
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Because the paraneters were specific to
MOX fuel, they l|labeled that fuel assenmbly the Mark
BWMOX 1 fuel assenbly design. It is the structural
equi val ent of the Advanced Mar k- BWdesi gn, but we do
differentiate thembecause they do have sone slightly
di fferent characteristics that they were approved for,
and we wanted to note those differences.

And |'m sure you guys have seen the SRP
enough tines that | don't actually need to go into
what's in the SRP

Just to give you areally slight touch on
what is the difference between the Advanced Mar k- BW
fuel design, which is proposed for |low enriched
urani um fuel and the Mark-BW MOX 1 fuel design, the
Mark-BW MOX 1 has a longer fuel rod which is to
accomodate the fission gas. It has the European di sh
and chanfer design. Wat that is because is because
for these LTA assenblies, they' re goingto be produced
in Europe and the nachines are already designed to
produce a certain dish and chanfer, and that's a basis
of the machine itself.

And actually using that machi ne, having
the dish and chanfer of the European design wll
actually make the pellets nore consistent with the

Eur opean experi ence.
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They're also going to use a 95 percent
t heoretical density. The Advanced Mark-BWis going to
use a 96 percent theoretical density. However the 95
percent is currently what everyone is using for MOX
So there, again, the | ower theoretical density, which
i s consistent with current urani umtheoretical density
is to be consistent with the urani um dat abase.

And of course, the nost specific is that
it uses MOX fuel instead of uranium

DR. S| EBER Now, do you expect these
characteristics of dish and chanfer and density to
remai n t he Eur opean st andard when t he process becones
a full batch process in the United States or will we
adopt a di sh and chanber that we use?

M5. SHOOP: That woul d actual |y be part of
an application for batch | oadi ng because we have -- |
shoul d actually back up. One, oh, two, three eight
requested approval for both batch and LTA. We're
approving it for LTA only because we believe that the
informati on contained in there was nore specific to
the LTA, and we have enough information to approve
LTA. The jury is kind of out on some of the things
for batch | oading, and so that's the purpose of the
LTA, is to collect the data to be able to denonstrate

that it's good for batch
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At this point | can't really project out

what they' Il do for batch because |I do believe that
that is a decision that Framatone wi Il be naking as
t hey --

DR SIEBER But you are suggesting that
| would just wait and see.

M5. SHOOP:  Yeah.

DR SIEBER Ckay. Thank you.

CHAI RVAN  BONACA: But since you're
col | ecti ng mechani cal performance, if you change di sh
and chanf er design, woul dn't that upset the results of
the | ead test assenblies?

M5. SHOOP: Actually the dish and chanfer
primarily is just totake down t he hourgl assi ng of the
pellet, and so actually | don't believe that even --
because it's a very, very slight change, the European
to the U S., anyway. And | do believe -- and
Framatome can correct ne if I'"'mwong -- but | do
bel i eve that the dish and chanfer for the MOX is the
same one that they use over there for their uranium

CHAI RVAN BONACA:  Yeah, right.

M5. SHOOP: So it's everything that they
use.

MR. NESBIT: |If | can interject, we plan

to keep it the sane for batch.
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DR. SI EBER: But the only purpose for that

is to keep it from chipping around the edge of the
pel | et.

M5. SHOOP: Well, to keepit fromchi pping
and then that's for the chanfer, but the dish is
actually to reduce the hourgl assi ng.

DR. SIEBER. Make it | ook |ike a cylinder
when it's --

M5. SHOOP: Yeah, which of course, you
know, reduces the stress on the cladding during
i rradiation.

DR. SIEBER Right.

M5. SHOOP: Okay. M xed oxide fuel. You
know, it's depleted uraniummatri x wi th weapons gr ade
plutonium fissile material. The significance, of
course, is that you have fewer absorber isotopes, and
you have increased fissile isotopes.

As Duke has already presented, what
t hey' re doi ng between the MOX and the uranium fuel,
they're doing a reactivity equival ence because they
know that in order to be able to have this nuch
reactivity in this part of the core, you need this
much reactivity.

So t hen when t hey went back and cal cul at ed

what type of plutoniumenrichnent they would need in
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order to get that equivalent reactivity.

Okay. One of the topics that has conme up
a |l ot when you tal k about weapons grade MOX fuel is
the use of gallium @Glliumprimary is part of the
plutonium in order to stabilize the weapons grade
pl ut oni um

Peopl e have hypot hesi zed that it has the
ability to mgrate to the cladding and to enbrittle
the cladding material. Because of this, DOE has
sponsored two tests which are being perforned out in
t he advanced test reactor in I NEL, and they tested two
fuel conpositions, one of which was treated to renove
sone of the gallium and that was renoved to a 1.3 ppm
| evel , and then they used an untreated pellet which
was 2.97 ppm

The irradi ati ons have gone up to 40, 000
gi gawatt days per netric ton, and so far they have
shown that the gallium does not mgrate at those
| evel s.

Duke has proposed using a 300 ppb limt,
whi ch i s much | ower, and so we do not expect that that
will mgrate to the cladding in any respect either.

We will get results fromthe ATR at 50, 000
gi gawatt days before the LTAs go in. O course, if

there is any difference seen between the 40,000 to t he
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50,000, the staff will have to reevaluate that.

Okay. Now, | would like to quickly
di scuss the data collection program The purpose of
t he data col | ecti on programi s basi cal | y because t hese
are tests. You want to check both the neutronic and
t he fuel behavior of the LTAs, and this information
will be information that they need to support a batch
| oadi ng application.

And basically this wll be able to
denonstrate that the Casnos sinulate suite of codes
(phonetic), as well as the Copernic code, is actually
predicting as we expect it to.

DR. ROSEN: | thought | heard hi msay that
we would not see the post irradiation exam nation
results before they came in with a batch.

M5. SHOOP: 1've read that, too, whichis
ki nd of interesting.

PARTI Cl PANT: Can you clarify that?

MR. NESBI T: The neutronic informationis
gathered in real time. So when we take a flux map
we've got it. W' ve got the information.

When | say post radi ati on exam nation, |I'm
referring to pool -side exam nations. \Wen the fuel
assenbl y has been di scharged, you neasure things |ike

corrosion |l evels, gromh, et cetera, and t hen hot cell
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exans, when you actually cut open a fuel rod and | ook
inside of it. That's the kind of information that's
not going to be avail able i medi ately.

DR. POVERS: You can see, Steve, once
again it's the netallurgist that slow us down.

(Laughter.)

M5. SHOOP: Well, when we start talking
about the neutronic, as Steve has already tol d us, the
LTAs are going to be instrunented | ocati ons. Actually
all of them are, but Duke had previously conmtted
that at least two of them would be in instrunmented
| ocations so that they could run the transversing in
cores and be able to get actual cycle specific
nmeasurements on a nonthly basis. And that woul d be
used to verify the Casnos sinul ate.

And t hat woul d be done both for the first
and second irradiation cycles.

OCh, and they're al so going to be doing a
start-up physics test plan, and that plan conforns
with ANS 19.6, which is the PAR start-up physics test
program and they have commtted to continue using
t hat program t hroughout the use of the LTAs.

DR. ROSEN: So let nme come back to this.
Now, how | ong do we end up waiting before we hear what

t he pool side PIEis on the | ead test assenblies after
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t he batch has been licensed, which is, | think, what
you' re sayi ng?

Is it ayear, two years? | nean, has the
bat ch been operating for several years before we get
the PIEs fromthe LTA assenblies?

DR SIEBER They won't be here.

M5. SHOOP: The batch | oadi ng i s 2000- and
sonet hi ng. Steve, when do you have that planned for?

MR. NESBIT: 1| think a best guess woul d be
2010 or thereabouts. You know, we're |ooking at
putting a batch application in next year, but that's
not, you know, an absol ute guarantee to give plenty of
time.

So, | nmean, by the time the NRC woul d get
around to acting on that application, there would be
a coupl e of cycles of conplete assenbly data | would
t hi nk.

DR ROSEN. Let me see if | can restate
what you just said. We would have the results from
the PIE fromthe first | ead test assenblies in 2010.

MS. SHOOP: No. Actually, Steve, there's
-- actually let me go over ny PIEs first so that you
can understand what the PIEs are and how they all
interrel ate because there's actually three different

types of PIE
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MR NESBIT: The first will be avail abl e

in 2006.

M5. SHOOP: Yeah, the first pool side PIE
are perfornmed between cycles, between the first and
second irradiation, between the second and third
irradiation. You actually take it out, and during
that time you woul d do vi sual inspections of the fue
assenbly and fuel rods. You would check the fuel
assenbly group, fuel rod group, and fuel assenbly bow
to make sure that all of those paraneters are within
specs and it's operating as --

DR. ROSEN: And that's before the first

bat ch.

M5. SHOOP: Absol utely, absolutely.

DR. ROCSEN. Maybe I'll let you go ahead
and maybe 1'Il get a sense of this better.

M5. SHOOP: Ckay. Because then actually
after the assenbly discharge, which they wll be
di scharging at |east one assenbly after the second
cycle of irradiation. You would then do neasurenents
on grid width, fuel rod oxide thickness, grid oxide
t hi ckness, the RCCA guide force, the guide thinble
pl ug gauge, and the water channels which checks for
fuel rod bow ng.

And so you woul d actual |y do t hat between
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t he second and third, and then actual |y after you t ake
t he assenbl i es out, whi ch Steve had al ready di scussed,
we're going to be getting sonme after the second cycl e,
sone after the third cycle. You would perform hot
cell PIEs, and that's where we're going to send it
down to OCak Ridge. They do the rod puncture test to
check the fission gas. They do netall ography,
ser amet ogr aphy (phonetic), which is where they check
for oxide and hydrides, and they also check for the
structure of the plutonium anogl onerates (phoneti c)
after it had beenirradi ated. They check the cl addi ng
mechani cal test for ductility. They do burn-up
analysis, and they wll also do the burn-up
di stribution to see how t he anpgl oner at es change and
how t hat conpares to the prediction.

So all of those tasks will be perforned,

and we will have that information for --
DR. ROSEN: | don't doubt that for a
mnute. | just amtrying to understand the sequence

and ti me between when you get all of that information
and when the first batch goes in.

DR. PONERS: Steve, thedifficulty we have
is one of time, and this doesn't relate to the LTA
approval. | nean, it's an issue you can pursue when

we get to the batch.
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DR. ROSEN:. Ckay.

M5. SHOOP: Now, | would like to go onto
t he nucl ear design and just touch on that.

As Steve has already said, you have four
LTAs and 189 other fuel assenblies. Therefore you
have an insignificant inpact on core-w de neutronic
behavi or.

How are they actual ly doing this? Duke's
core design |l oading strategy is to use a checkerboard
pattern, put the LTAs in symetric |ocations where
they can run the transversing in cores, put themin
unr odded | ocations, and al so so that the LTAs are not
inalimting |ocation of the core, but they are in
prototypical. That way the data is consistent with
what we expect the behavior of MOX fuel in a Catawba
or in a standard PAR to be.

And now this is going to be a bit nore
chal | engi ng because | have two different graphs here.
These are nmy core key physics paraneters, and what
you'll really look for here is that Duke did core
sensitivity studies. They actually did a core of all
LEU and t hen they actual |y put the four MOX assenbl i es
into actually see what the i nmpact and actually ran it
t hrough simul ate Casnps, to i nvestigate howthe core

paraneters that were really inportant woul d change.
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The ones that you really want to note are
the critical boron concentration, the control rod
worse, the noderator coefficient, and the fue
t enperature coefficient.

And as you'll notice here, you don't see
a substantial change, but there really is an
i nsignificant inpact on those core-w de paraneters by
inserting four MOX assenblies into the reactor

Ther e are sone assenbl y physi cs paraneters
that are slightly different, one of which we've heard
previously is the reduced del ayed neutrons. However,
that's why Duke is not putting these in rotted
| ocations. Therefore, for the LTAs this will al so be
i nsignificant.

|"dnowliketoturnattentiontothe non-
LOCA transient for just a nonent. First of all, |
woul d i ke to point out that this was a determi nistic
licensing. Therefore, they were only required to do
Chapter 15 analysis. They were not required to go
into severe accidents intheir accident anal ysis, non-
LOCA transient portion.

They used a normal rel oad process, which
has al ready been | i censed and approved by t he NRC, and
during that process, they would confirmthat all the

physics parameters fall within the reference val ues
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previ ously cal cul at ed.

And if you look at Table 30-1 of the
Novenber 3 REl response, you can actually see the
t abl e where t hey went over all of the transients, what
t he paraneters were that they were al ready anal yzi ng
for, and what the inpact of MOX would be, and
denonstrated that the inpacts were already within
their current analysis.

St eve has al ready t al ked about sone of the
ones that are nost inportant. So | thought | would
actual ly just put up your favorite one, which is the
control rod ejection, and for the control rod
ej ection, they'renot puttingit inarodded]|ocation.
Therefore, the inmpact on this particular code wth
four MOX LTAs will be that the peak LEU assenbly
enthal py is 54 calories per gram and the peak MOX
assenbly because the MOX isn't in a rodded | ocati on,
but the one that woul d be closest to it, the maxi mum
that the MOX will see is 30 calories per gram which
i s bel owany of the test val ues for any of the studies
t hat have been perforned so far.

And that's all | have on the non-LOCA
transients. Do you guys have any questions before
turn it over to ny coll eague, Ral ph Landry, who w ||

go over the | ocal analysis.
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MR LANDRY: Okay. My name is Ral ph

Landry fromthe staff in the Reactor Systens Branch,
and I'd like totalk alittle bit this norning about
the review we perfornmed of the MOX LTA LOCA. Ckay.
The slides that |I've given out are basically the same
slides that | used with the subcommittee two weeks
ago.

However, | have added a couple of slides
to help clarify a couple of points, but I don't want
to spend ten mnutes on ten slides. I  know t hat
that's not quite possible. So I'mgoing to try to
nove t hrough t hese slides rather rapidly this norning.

Inthe staff review, we | ooked at two LOCA
anal yses. Thi s norning Steve Nesbit presentedresults
t hat Framat ome performed of an Appendi x K cal cul ati on
for the LTAs. Now, when staff did the review, we
| ooked at two anal yses, the anal ysis of record and t he
MOX LTA LOCA anal ysi s.

The anal ysis of record was perforned by
West i nghouse with the WCobra track realistic |arge
break LOCA code. That was done when Cat awba was due
inatransition fromFramatomnme fuel and Mar k- BWf uel
assenblies to the Westi nghouse robust fuel assenbly,
t he RFA fuel.

The anal ysi s i ncl uded sensitivity studies
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whi ch | ooked at the effect of Mark-BWfuel on the RFA

fuel. That sensitivity study came back and said,
okay, with the pressure drop of the Mark-BWassenbly,
this is going to be the effect on the RFA fuel.

The box assenbly, the Mark-BW MOX 1 or
Advanced Mar k- BW what ever exact nane is being used,
t he assenbly has a pressure drop that is nmuch cl oser
to the pressure drop of the Westinghouse RFA assenbly
than it is to the Mark-BWassenbly that was resident
at the tine of the transition to RFA fuel so that the
effect of the Mark-BWMOX 1 assenbly on the RFA peak
cl addi ng tenperature woul d be | ess than the effect of
the at that tinme resident Mark-BW assenbly.

Now, the Mox LTA LOCA response, as you
heard fromSteve thi s norni ng was cal cul at ed usi ng t he
Framat ome ANP Appendi x K code RELAP 5 Mbd 2-BNW Thi s
i s an approved nodel. The approved code al so i ncl udes
the property of the Mb cl addi ng.

The one question that the staff had during
the review, or the nore significant question, |
bel i eve, was on the decay heat nodel that was used.
|"ve included a curve which you can't read on the
slide. So | added an extra slide with alarge bl ow up
of the decay heat curve.

The decay heat curve that was used by
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Framat ome for the MOX anal ysis is actual ly taking the
1994 decay heat curve which is predom nantly a curve
for fission of plutonium adding in the actinides,
applying that curve by 1.2. This is taking the 95th
percentil e decay heat curve, increasing it by 20
percent to 1.2 tines the 94 curve, which then ends up
boundi ng the 1971 curve nultiplied by 1.2.

So the curve that was used for decay heat
by Framatone not only bounds the 95th percentile 94
curve by 1.2, but bounds the Appendi x K specified 71
curve when it is multiplied by 1.2 al so.

So this is a very conservative decay heat

curve.
DR. SIEBER:. The rule tells you what curve
to use.
MR. LANDRY: The rule tells you to use 71
times 1.2.

DR. SIEBER  And what you're saying is
they didn't, but they bounded it.

MR. LANDRY: They used a curve that bounds
that, that is even nore conservative than the rule
speci fi es.

DR SIEBER  Thanks.

MR LANDRY: This is because these

assenbl i es are MOX pl ut oni umassenblies goingintothe
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core. So we agreed with the analysis that was
subm tted that using a curve that is nore appropriate
to plutoniumand then increasing with a factor of 1.2
neets the intent of the rule and is conservative.

Now, the results, let ne skip up to
another slide | added from the subcomittee
di scussion. To try to clarify the results and put
t hese into perspective, what |'ve given is the fue
assenbly type, what the pellets are that are | oaded in
t hat fuel assenbly and t he conputer code t hat was used
for the anal ysis.

The anal ysis of record performed for the
RFA fuel, which is low enriched uranium with a
realistic LOCA nodel is also a peak clad tenperature
of 2,056 degrees Fahrenheit and a total maxi num LOCA
oxi dation | evel of ten percent.

The nodel that was used by Framatone for
the MOX LTA i s using the Mark-BWMOX 1 assenbl y nodel
with MOX |oading, and the Appendix K analysis
met hodol ogy results in a peak cl addi ng t enper at ur e of
2,018 degrees for the MOX hot rod and a total naxi mum
LOCA oxidation |level of four and a hal f percent.

As Steve said this norning --

CHAl RVAN BONACA: These are Appendi x K

cal cul ati ons.
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MR. LANDRY: These are Appendi x K. That's

what |'mtrying to nake clear here.

CHAI RVAN BONACA:  Yeah.

MR. LANDRY: These are Appendix K. This
is realistic. This is the 95-95 value of PCT. When
the MOX 1 assenbly is fueled with | owenriched urani um
i nstead of MOX, everything else is the sane about the
assenbl y. W then end up with a peak cladding
tenmperature of 1,981 degrees and a maxi mum | ocal
oxi dation of four percent.

This shows the effect of conparing MOX
with LEU at the non-limting position in the core.
Now, we have to keep in m nd that the reason these are
| ess using an Appendi x K nodel is this is at the non-
limting |ocation, a nore restricted peaking factor
than is used in the analysis of record val ue.

CHAI RVAN BONACA: \What about the LEU to
the right? Is it also? | mean is that the limting
| ocation in the core?

MR. LANDRY: No, thisisthenon-limting.
This is the sane | ocation as the MOX

CHAI RVAN BONACA: Okay, all right. Wat
this ends up with, this ends up with a peaking factor
of 2.5total, and | believe these cone up with a total

peaki ng factor on the order of 2.4. It ends up about
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four percent |ower total peaking factor.

So on that basis the staff concl udes that
the MOX LTAs will conply with the requirenments of 10
CFR 5046 when i nserted into a core of Westi nghouse RFA
LEU fuel .

Now, there have been questions raised
about the effect of the MexGen fuel, and as has been
said, we are looking into that effect, and we will be
visiting Duke next week to look at all of the
cal cul ati ons whi ch t hey have to assure oursel ves t hat
this effect is not going to influence the MOX

But we have already heard Steve explain
that the MOX and the NG~ fuel assenblies will not be
inaposition where they will be adjacent. They wll
not be in a position where they are in a direct |ine.
As he showed you this norning, there may be a MOX
assenbly. There will be two RFA assenblies and then
the NGF assenbly offset from that so that none of
t hese assenblies will even be in a direct line with
each ot her.

CHAI RVAN BONACA: The question that | have
is that you showed us three cases. One is a best
estimate and two are Appendix K in the no limting
| ocation. Didthey use the sane decay heat curve you

presented us before for all three cases?
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MR, LANDRY: No.

CHAI RVAN BONACA:  No?

MR. LANDRY: But for these two, yes.

CHAI RVAN BONACA:  Yes.

MR. LANDRY: The Westinghouse analysisis
using the WCobra track uses a 95th percentil e decay
heat curve. Sothisis a95th percentile curve raised
by 20 percent fromthe Franmatone anal ysis.

So that's why | put this chart together.
When we went to the subcommittee this caused a | ot of
confusion trying to explain these different cases
because we're m ssing apples and oranges, and then
appl i es and pi neappl es.

So what | tried to do is put together the
di fferent anal yses that have been performed. So it
tries to make it inscrutable as nuch as possi bl e what
has been done and why t he staff concl udes that t he MOX
LTAs will not affect the analysis of record.

DR. S| EBER: You'd better quit while
you' re ahead.

(Laughter.)

DR,  POWERS: Are there any further
guesti ons?

(No response.)

DR.  POVWERS: M. Mirtin, are you
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continuing on to discuss any of the source term
anal ysi s?

MR. MARTIN. |f the commttee w shes, yes.

DR POVNERS: Pl ease.

MR. LaVIE: | apol ogi ze. The agenda
didn't have me speaking. So |I'mgoing to be w nging
this from what | renmenber from what | did at the
subconmi ttee neeti ng.

In review ng the consequences of putting
the four LTAs into the LEU core, the staff consi dered
t hree main aspects of the use of the MOX fuel. First
was the increase in the core inventory and the
possible shift in isotopes due to the MOX having
fissile material of plutoniumrather than U 235.

The second aspect was the potential
increase in the gap fractions. The open literature,
of course, discusses the fact that there is, because
of the higher tenperatures in the MOX pell et conpared
to an LEU pel | et, there woul d be a hi gher diffusion of
gases. So the staff wanted to consider that.

Associ ated with that higher diffusion of
gases woul d be the rod pressuri zati on whi ch woul d have
an inpact on the fuel handling accident.

As you may be aware, we allowlicensees to

credit for renpval of iodine from the gas being
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rel eased fromthe drop fuel assenbly at the bottom of
t he pool. The rod pressurization woul d have an i npact
on that credit for decontam nation.

In order to resolve these issues, the
staff | ooking for the source term | ooked at sone work
done by Sandia Labs on MOX fuel and also the
licensee's effort.

The staff also ran their own scale
calculation runs to develop their own source term
The primary reason the staff did this is that the
licensee had run his calculations to maximze the
amount of | odi ne-131, a conservative approach for the
scal i ng anal ysi s.

The staff, however, was interested to see
whet her or not other nuclides mght rise to concern.
So the staff did the source termcal culation for al
three cycles, picking the nmaxi num concentration for
any isotope regardless of which cycle it fell in.

Qur work confirnmed the work by the
licensee. Actually our fraction turned up slightly
hi gher -- excuse nme -- slightly lower, the ratio.
Wth that in mnd, that satisfied the source term
i ssues first.

Wth regard to uncertainty in that, 1'd

like to point out that the scal e code nodul e we used
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in that was the SAS 2H nodule. This is a code nodul e
t hat cal cul ates based on the user's inputs the cross-
sectional libraries that woul d be used by the origin
nodel to generate the actual source term

This is particul arly advant ageous because
it allows the licensee to do the same thing. I t
allows the licensee and the staff to actually node
the fuel isotopics, various ratios of plutonium and
the actual f uel configuration in doing the
cal cul ati on.

We then had a | ook at the gap fractions.
As the | i censee pointed out, they assunmed a 50 percent
increase over that previously docunented in staff
gui dance.

Well, the staff felt that the 50 percent
was probably adequately conservative. There really
was no -- the 50 percent nunber was |l argely arbitrary,
and we wanted to go after and find out and rmake sure
that that was adequate. W requested the research
fol ks to performsone work for us, and they contracted
with the PNNL to run a series of FRAPCON code runs to
eval uate the fission gas rel ease.

The FRAPCON code had been nodified with
t he conductivity correlations for MOX fuel as part of

the revision to 3.2 of the code. The |icensee
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provi ded as their projected power history, which was
also inputted into the code along wth sone
proprietary fuel paraneters.

The result of that effort, PNNL generated
gap fractions that indicated that the licensee's 50
percent assunption was boundi ng for what we actually
saw in the data. In addition, they al so showed t hat
t he rod pressuri zati on was bel owt he threshol d for our
assunpti on.

Qur assunpti on of a decontam nation factor
of 200 is based on a rod pressurization of |ess than
1,200 psig. They were able to show that.

Wth that done, we then were able to plug
that information into the calculations. Since the
fuel handling accident i nvol ved a si ngl e LEU assenbl y,
we |looked at that one and did a confirnmatory
calculation, confirmng the licensee's concl usions
that that would not be inimcal to the public health
and safety.

The |icensee did a scaling approach for
the lock rotor accident, the LOCA analysis, and the
rod ejection accident. W felt that the scaling
anal ysis was appropriate given the small fraction of
LTAs in the core versus the anount of LEU fuel

i nvol ved.
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For exanple, inthe LOCAwe assune all 193
assenblies are affected by the core nelt. The LTAs
only represent 2.1 percent of that. Since we had
confirmed their ratio of a nine percent increase in
inventory and also the 50 percent gap fraction
increase, we were able to confirmtheir scaling.

We did consider the possibility that sone
of the other nuclides may have had an inpact, and we
| ooked at the noble gases because sone of the noble
gases had i ncreased substantially between t he MOX and
t he LEU.

However, when we did this, when we
conducted a scaling analysis for the inpact on the
whol e body dose, we found it was inconsequential and
that the licensee's assunption that the iodine dose
woul d be a good surrogate was valid.

We do not anal yze ground cont am nati on or
i ngestion pathway in design basis analyses. So the
nucl i des that have the biggest inpact on that plume
exposure period is the noble gases and the iodines.

Based on our review of the licensee's
efforts, the staff was able to conclude that putting
the MOX LTAs in the core would continue to nmeet our
regul atory requirenents for design basis accidents.

DR. POAERS: Thank you.
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Now we have some words fromM . Lyman with
t he Uni on of Concerned Scientists.

MR. MARTIN: While Dr. Lyman i s conmi ng up,
there's one other thing that | shoul d have nenti oned,
and that is with respect to physical security plan,
both the licensee and the staff have recogni zed the
need to enhance the physical security plan for the
ti me of proceed of MOX fuel assenblies. That's a part
of our review. W understood the conmttee had not
pl anned to go into that area.

We did issue a supplenment to our safety
eval uati on yesterday addressing our finding on that.

DR POVNERS: Thank you.

DR. LYMAN: Well, once again, | appreciate
the opportunity to cone to this conmttee and talk
about MOX fuel and ny favorite subject.

I'm wth the Union of Concer ned
Scientists, and we're assisting the Blue Ridge
Envi ronnental Defense League, or BREDL, in its
chal | enge of Duke's LTAlicense amendnent request and
t he associ ated security exenption request.

We submitted both security related
contentions, which have been argued so far in a cl osed
proceedi ng because of the saf eguards i nformati on t hey

contain, and also a nunmber of non-security related
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contentions invol vingthe safety environnental issues.

The out cone i s that t he board has accept ed
one security related contention and certified anot her
which is now before the Conm ssion, and it also
accepted three saf ety and envi ronnental contenti ons by
consol i dati ng and r earrangi ng sonme of BREDL' s ori gi nal
contentions, classifying themin a very |ogical way.

Now, one point I'd just like to make is
that the process is being driven by Duke's request,
whi ch stens fromthe Departnent of Energy's reqguest
t hat this anmendnment be granted before the Departnent
of Energy shi ps plutoniumto France for fabrication of
the lead test assenblies, and that is sinply an
adm ni strative request. There's no technical reason
why that approval has to be granted by August, which
is the projected date for shipment, but that's what's
driving the tinme table, and the Atom c Safety and
Li censing Board is attenpting to accommpbdate that
request, and the result is a very highly conpressed,
adj udi catory proceeding where we're all rushing at
br eakneck speed.

So Duke may be conpl ai ni ng about t he pace
of certain things. They shouldn't have any probl em
with the pace of this proceeding.

DR. APCOSTOLAKI S: Just for information,
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you said before the plant shuts down. That's the
French plant, right?

DR SIEBER  The Cadar ache.

DR LYMAN: | didn't want to get into
t hat, but the Cadarache plant is the ol der MOX fuel
fabrication plant in France, andit's not seismcally
qualified. It actually was shut down | ast year, but
they are keeping it alive partly due to this one | ast
m ssion, which is fabricate the MOX LTA --

DR APOSTOLAKIS: And if they don't do it
there, is there another place where they can do it?

DR. LYMAN:. Yeah. | nean, the Mel ox pl ant
is the newer plant that the fuel rods are actually
going to be shipped to Melox after they've been
fabricated for assenbly and t he actual assenblies, but
there's atine limt.

| believe that the I|icensing approval
woul d be necessary to process weapons grade pl ut oni um
i n Mel ox when provi ded woul d have been a burden to the
current operation of that facility, and so the
preference was to do it in Cadarache so that you
woul dn't have any other mission, and they have al so
fabricated breeder fuel in the past.

If 1" mwong about that, sonmeone correct
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DR. S| EBER: Cadar ache mmkes the rods,

right?

DR. LYMAN. Right.

DR SIEBER Up to the rod.

DR. LYMAN. Right.

DR. SIEBER So what you're shipping is
rods.

DR. LYMAN. And thenit will be shippedto
Mel ox.

DR. SIEBER Right.

DR LYMAN: For packagi ng and sendi ng.

Now, ny version of the big pictureis only
a few points, but | think it has come up several

times, but any issues that are resolved in this
proceeding by virtue of the small nunber of LTAs in
the core are goi ng to have to be reconsi dered when t he
application is received next year.

DR. SIEBER Right.

DR. LYMAN: And al t hough Duke nade it seem
as if even the batch |l oading isn't going to be nuch of
a problem obviously there are many serious issues
which will require a nmuch nore careful eval uati on when
we conme to that, including rod ejection accidents,
when it's going to be inpossible to avoid rodding

certain MOX assenbli es.
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Soinour view, all of these issues should
have been worked or at | east coul d have been started
to be revi ewed years ago when the NRC knew that this
process was in the pipeline. It seens |ike waiting
again for the next application before taking on the
hard issues is only going to increase the potenti al
for further delays. So we don't see why we shoul dn't
start tal king about those at this point, and this
amendnent process provides an opportunity to do that.

Another issue which |I'm personally
concerned about is that the U S. approval process is
supposed to be setting an exanple for the Russian
counterpart. W know that this entire programis
focused on getting rid of Russian plutonium and the
U S. symetrical attenpt todoit in a bilateral way
but really focuses on Russia.

NRC i s training Russian regul ators i n how
to license the MOX program and we are setting an
exanple, and | think that it's in everyone's interest
to make sure that the Russian regul ator doesn't cut
any corners and considers all safety and security
i ssues adequately in their own review

And so for these reasons, | think a
t hor ough review shoul d take place now.

" mgoingto briefly touch onthe security
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exenption, which | haven't discussed yet, but |
thought in my viewit's at |least as inportant as the
safety issues, and the rational e for Duke seeking an
exenmption from sonme of the Part 73, 45, and 46
security regulations are that they are, quote,
i npractical and unnecessary to assure the security of
any MOX fuel assenblies, unquote. That's fromtheir
non- saf eguar ds cover letter, that origi nal request for
t he security exenption

The sections, if youl ook themup, pertain
to the physical protection systenms for protecting
Category | quantities and strategic special nuclear
material, which these MOX assenblies are since each
assenbly will contain many tines the formal quantity
on consignnment from the design basis thread to
sabotage, and the details are nobstly safeguards
information so that we're not going to talk about
t hem

But Duke has gone on t he record and appear
in the press that its basic position is that because
it's hard to divert plutonium containing bul ky fue
rods, that that's really the basis for why it believes
the Category | physical protection requirenents are
unnecessary in these cases.

NRC provi ded i ts own gui dance i n t he nmeno,
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which | urge you to look at, from Joseph Shay
(phonetic) and G em Tracey (phonetic), January 29t h,
2004, whi ch provided NRC s plan for howit's going to
approve the security exenption, and again, it seens
thathe staff's viewis already quite cl ose to Duke's,
and a MOX fuel assenbly sonehow nuch | ess attractive
to terrorists or adversaries because they're |arge,
heavy assenblies, and |I'mnot going to go into this.
It's in my handouts, but we are contesting really the
notion that there's sonmethingintrinsic about MOXf uel
assenblies that makes them |l ess attractive or |ess
vul nerable to certain types of terrorist attack than
separ at ed pl ut oni um

And there's also inconsistency wth
i nternational guidance, and | woul d urge you to | ook
at my witten material.

Now, to get into the safety issues, our
contention one, which is refraned by the board,
focuses on LOCA and ot her desi gn basis accidents, and
the contention is that Duke has fail ed to adequately
account for differences in MOX and LEU fuel behavi or
with regard to design basis LOCAs and ot her design
basi s acci dents.

BREDL actually is concentrating on the

| oss of cool ant acci dents. In our view, the other
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desi gn basis accidents are not as significant in our
view, and so our focus is on design basis LOCAs in
this case, and the issues involve fuel related
phenomena that may affect conpliance wth the
energency core cooling systemcriteria for the MOX
LTAs t hat have not been adequat el y account ed by Duke's
application or the staff's review.

And also M cladding related phenonena
that may al so affect conpliance, in particular, from
the MOX test centers, and we can al so | ook at the fuel
cladding interactions in a synergy between themin
considering the inpact on the loss of coolant
acci dents.

The fundanental problem is that the
experimental database for the behavior of MOX fuel
under LOCA conditions is very spotty. There are great
uncertainties, and in fact, the French |ndependent
Saf ety Agency, I RSN, cane to NRC a few nonths ago with
a proposal for a series of tests at the reactor,
including a design basis LOCA test for MOX fuel to
reduce sonme of these uncertainties.

To go into sone of the issues that | RSN
hi ghl i ght ed, one of the nobst inportant appears to be
fuel relocation during a design basis LOCA, and this

is during the clad ball ooni ng phase, the coll apse of
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the pellic colum into a rubbl e bed, which can have an
i mpact on ECCS conpliance, such as the peak cl addi ng
t enmperature and t he | ocal oxi dation respondi ng to that
t enper at ure.

Fuel relocation is not considered an
Appendi x K, and it's now regarded as one of the non-
conservati snms i ni ndependence K, but NRC s positionis
it's balanced by the conservati smfor i ndependence K.
Soit still my not be worth worryi ng about, but there
seens to be some internal issues with the staff,
whether or not fuel relocation is a significant
i mpact .

Accordingto I RSN, it certainly | ooks like
it could have a significant inmpact. |f you consider
fuel relocation, it could lead to an increase in the
peak cl addi ng tenperat ure by anywhere from30 degrees
Cel sius to 180 degrees Celsius depending on the
filling ratio, and that is how densely packed that
rubbl e bed is after the coll apse, which increases the
| ocal decay heat.

That i ncrease i n peak cl addi ng tenperature
can increase the local clad oxidation by up to ten
per cent .

Now, relocationis not considered nowfor

either LEU or MOX, but to the extent that the nargins
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tothe ECCS criteria are smaller for MOX fuel, taking
relocation nay be nore inportant because of the
reduced conservati smwith MOX. There's a small margin
of MOX to the peak cladding tenperature limts. W
saw that in a previous slide. If you replaced an LEU
assenbly with a MOX assenbly at the sane | ocation

you're going to end up with a sonmewhat higher
tenperature, a peak cl addi ng tenperature.

Also, M cladding because it's nore
ductile, it forns bigger balloons. The bigger the
bal | oon, the nore opportunity and space there is for
rel ocation, and that's considered to be an i nportant
time than on the likelihood of relocation and its
consequences.

DR.  POVERS: Ed, could | ask you a
qguestion about that ballooning used? s that a
conj ecture or do we have data on t he bal | ooni ng of MOX
fuel s?

DR LYMAN: Wll, this is strictly a
cladding rel ated i ssued, and so it's just a matter of

fact at higher burn-ups Mb is nore ductile so that it

is nore plastic. It gets drained and doesn't rupture
or blows up to a larger balloon that will rupture.
|'m not sure | have nuch experinental

data, operating wth cladding.
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DR. POAERS: | understand. Thank you.

DR. LYMAN: Now, an issue which | raised
a few weeks ago and there seens to be sonme uncertainty
i s the inmpact of the MOX fragnentation behavior onthe
filling ratio. The filling ratio is very inportant,
as we see fromthis range between 30 and 180 degrees
Cel sius based on | RSN cal cul ati ons which have been
available to us during our discovery phase of the
pr oceedi ng.

And it's not clear whether, in fact, a
different mcro structure in LEU w Il have an i npact
on the filling ratio and in which direction. I'n
general, my intuition wuld be that to the extent that
t he pl ut oni umaggl omer at es and MOX f uel achi eve hi gher
| evel burn-ups than occur in LEUfuel, so for the sane
average fuel burn-up you have these regions of high
bur n-up. | mean, if they start |ooking |ike high
burn-up LEU fuel sooner than LEU fuel does and devel op
a core structured with fission gas, that in an
energetic event like a LOCA where there is a rapid
heat-up, if that causes fragnentati on of the clusters,
it mght lead to nore fine fragments.

And | know, again, there's sone issue
about what will happen. | went back and | | ooked at

the PI RT that NRC conducted in 2001 on LOCAs. That's
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t he phenonena i dentification ranking tables process,
expert elicitation on LOCA, and the expert panel was
not sure. They had sone disagreenent of what
direction this would be in, whether it would be
i nportant, but clearly there was sone concern that MOX
fragnentation was going to be different than LEU, and
that could have a different and potentially worse
impact if relocation specific.

And so the issue was really when you're
tal ki ng about heliumburn upset is 45 to 50 gi gawatt
days per ton, the LEU fuel nmay not experience t he nost
severe high burn-up effects that MOX net.

Anot her issue that has to do with the
interaction between the fuel is that the bonding
apparently is another very inportant issue in
rel ocation. Cbviously if there's a greater bonding,
it mght help to pull the fuel apart during the
bal | ooni ng process, but again, it seens that this is
an area of uncertainty, and this is why | RSN thinks
that integral tests on actual high burn-up fuel is
war r ant ed.

Just to show, if you | ook at the Appendi x
Kcal culation, it doesn't consider rel ocation effects.
We see that the sinple substitution was one of the

MOX assenbl i es for LEU assenbly in the same position,
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| eads t o a sonmewhat hi gher tenperature, |ooking at an
aver age i ncrease of 105 degrees Cel sius, whichis just
t he average of that range |I showed you, would bring
the MOX PCT well over the regulatory Iimt of 2,200
degrees Fahrenheit and al so have an i npact on LEU, but
to the extent the large and small MOX, we have to
worry about it nore if we're going to ignore and say
that MOX i s okay.

Now, Mb cl addi ng i ssues, although Mb was
approved by the staff back in 2000, it seens that
there are still sone technical issues associated with
MOX, with Mo cladding, both LEU and for MOX. Right
now Research is trying to obtain high burn-up fuel
with Zircaloy Mo cladding as part of its cooperative
agreenent with EPRI, and fromthe tone, it | ooks to ne
like they're not having success in obtaining the
sanpl es yet.

Aletter was sent April 21st, 2004, from
Research to EPRI, again, urging EPRI's cooperationto
provi de these sanples of irradiated fuel, and this
| etter points out that parallel testing at Argonne in
unirradiated Zircaloy M cladding has shown
significant differences in Zircal oy.

And this could have sonmething to do with

tests that are done at Argonne to try to understand
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the differences between Alloy E110, which has

nomnally the sane netallic conposition as M
cl addi ng, but yet has considerably different
observation behavi or and poor perfornmance in design
basis LOCA conditions.

Apparently Argonne did sone tests on M
sanmpl es by etching them which is not the current
preparation for Mo, but then found that that led to a
potential simlarity tothe outside characteristics of
Al'l oy E10, and thi s rai ses questions regarding Mb with
respect to the changes that mght occur during
radi ation, and this, again, is why Argonne agreed to
seeki ng these sanmples for testing and not receiving
t hem yet.

But | don't think the Mb cl addi ng i ssues
are going to go away, and to the extent that there are
interactions between Mo and MOX that m ght pose a
problem that's a concern.

|'"d alsoliketo point out that M. Nesbit
did nmention that in a previous subcomittee neeting
t hat out of all of the MOX fuel assenblies irradiated
in Europe, in France, inparticular, virtually none of
t hemused Mb cl adding. Only a coupl e of experinmental
assenblies so far were MOX fuel ed; Mo claddi ng was

preserved. So there's very little radiation
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experience with MOX cl addi ng.

Movi ng ri ght al ong, contentiontwo rel ated
to source termissues and alleges that Duke is not
adequately accounting for differences in MOX and LEU
fuel behavior with respect to cl addi ng rel eases during
four disruptive accidents which the board has defi ned
to i nclude both design basis accidents |ike the Part
100 type event and al so beyond design basis severe
acci dents.

To this end, there are suggestions from
the limted amobunt of testing that's been done wth
MOX fuel in Europe that there are different
radi onuclide release characteristics of MOX fuel
conpared to LEU. These have not been taken into
account by Duke's analysis or the staff's review

In particular, because of the MOX
m crostructure, not only is there a greater fission
gas rel ease to the gap during nornmal operations, but
under LOCA or severe acci dent condi tions, there appear
to be enhanced rel ease rates with sone radi onucl i des
from MOX and go to LEU, presunmably because of the
different matri x structure, and degradati on behavi or
of MOX fuel in severe accidents nmay be different than
the different timng during the core slunps, and any

of these things could affect source term and
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consequence anal ysi s.

Al'so, current source terms apparently
underestimate tel |l uri umand rut heni umi sot ope rel ease
patterns, and these are two other categories in
addition to iodine, in which actinides could have
substantially greater in MOX fuel. So to the extent
that the source term doesn't use realistic rel ease
fractions with telluriumand ruthenium it means we
are not fully accounting for the differences in
i nventory very sensitive to MOX fuel characteristics.

So, again, there are uncertainties dueto
gaps and experi nent al dat abase for MOX under core nelt
conditions. |RSN has proposed a MOX source termtest
for severe accidents again for THADE-rel ated events.
W believe those tests are al so warranted.

So in conclusion, we still think there's
a lot of research needed to reduce the uncertainties
in Mb claddi ng and MOX fuel performance during LOCAs
and severe accidents. There are a series of tests
t hat are proposed or in the works, but if Argonne does
get irradiated Mb cl ad LEU fuel to run LOCA, that wll
provi de sone information.

Walden is in the mdst of preparing for
and may have even begun a fuel relocation test on high

burn-up LEU fuel , and agai n, under the proposed tests,
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whi ch are, as far as | know, not financed yet, and NRC
di dn't show much interest in providing assistance at
the neeting that | attended in October.

Agai n, sone nore uncertaintiesintroduced
by this latest indication that Duke is going to be
| oadi ng anot her type of experinmental fuel at the sane
time the MOX LTAs are. | haven't had tine to assess
t hat .

So in sum we just don't think the
experimental database is sufficient to support
approval of the LTA power out at this tinme unless we
can start to close sonme of the gaps, especially for
performance of MOX fuel during design based LOCA

Now, as far as risk calculations go, we
don't think Duke has denonstrated adequately that the
i ntroduction of the four MOX LTAs will have only an
insignificant inpact. The question of what is
significant isill defined in NRC parlance, as we all
know, but the first thing Duke should do is its own
ri sk calculation, whichit hasn't done yet. Duke only
i ncorporated by reference the Departnent of Energy's
cal cul ation from several years back from NEIS.

We' ve poi nted out many pl aces where that
cal cul ati on was i nadequate, and we just think before

comng to a conclusion Duke should do a design
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anal ysis and eval uate sone of the uncertainties and
sensitivities associated with the issues that 1've
di scussed.

Again, four LTAs is a small fraction of
the core inventory. W understand that, but before
debati ng whet her or not that's significant, we needto
know, have a good handl e on that nunber, and we j ust
don't have that yet.

As far as Duke's conparison of the
increaseinrisk tothat associated with other |icense
anendnents such as power-up rates, | don't believe
t hat these conpari sons are valid because the benefits
are different in each case. You're talking about a
power up rate. Qobviously that is going to be
substituting for another source of electricity
generation and the ri sks and benefits associated with
that, but it's different than this particular
application of using MOX LTAs.

To concl ude, BREDL i s not seeki ng absol ute
certainty in this proceedi ng, but we are only seeking
reasonabl e assurance that this programis going to
provi de adequate protection of public health and
safety. W don't want to shut down every retest
assenbl y programand every fuel qualification program

in the world. W just think that the MOX LTAs are
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significantly different fromLEU in U S. experience,
but it's warranted to try to understand sonme of these
issues a little bit better than Duke has done.

And with that, 1'll take your questions.

DR. PONERS: Are there any questions for
Dr. Lyman?

(No response.)

DR. PONERS: W now have a presentation
fromM. Killar of the Nuclear Energy Institute.

MR. KILLAR Good norning, gentlemen. M
nanme is Felix Killar. 1'mthe Director of Fuel Supply
and Material Licensees fromNucl ear Energy I nstitute.

In my position one of ny responsibilities
isfor foll ow ngthe weapons di sposition program both
t he ATU pr ogramand t he pl ut oni umdi sposi ti on program
and | have a very brief statenment this norning.

First off, our policy. W certainly
support the plutoniumdisposition program W feel
it's very simlar to the high risk urani umprogramas
we're taking a very high, very reactive material,
diluting it down to a grade that coul d be used safely
wi th the power pl ants and di spositioningthis materi al
so as not to be a hazard or potential threat to the
Anerican public.

My second point is that we support the LTA
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process for verification of fuel types and new fuel
types. This is just another iteration as sinmlar as
they were tal king about the other LTA program they
have at the Catawba reactor. This is another
application of the same process, and therefore it is
consi stent with the use and safe operation of plants
to assure that we do have good prototypes, that we are
very happy and content with the safety of these things
goi ng through the power plants in full batches.

And then the | ast point is the history of
the MOX LTA programinternationally as well as herein
the United States we believe can be acconplished very
safely.

One of the di sadvant ages of being the | ast
speaker is that sometinmes your points are taken. |
was going to refer to the G nna experience as well sa
t he experience at the end of cycle with nost of the
enriched reactors here in the United States were
reactors here in the United States. Wen you get to
t he end of the cycle, you are basically running a MOX
reactor.

Now, there also is good experience with
Dairy Land reactor that had a nunber of MOX fuel
assenblies that ran a nunber of years as a

denonstration project and was a very successful

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
pr ogr am

In fact, one of the benefits of that
program is that when they had an assenbly that had
some problens that was a |low enriched uranium
assenbly, typically they woul d pull out one of the MOX
assenblies and use that as a substitute for the LEU
assenbly for that cycle to get through the cycle.

So that's the three points | wanted to
raise this norning. |'mjust basically talking in
support of this program going forward, and this
program going forward with the LTA program

DR. PONERS: Could I ask you have you or
your colleagues done independent analyses of the
per formance of t hese ni xed oxi de | ead t est assenbl i es?

MR. KI LLAR: W have not done i ndependent
anal ysis. W have revi ewed the prograns they' ve gone
through and to see that it is consistent with a
typical program but we have not gone into any
i ndependent anal ysi s.

DR. PONERS: And you are satisfied that
t hey have taken appropriate steps?

MR KILLAR  Yes, we are.

DR. POAERS: Thank you.

Any ot her questions?

(No response.)
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DR PONERS: Thank you very mnuch

Wththat I'll returnit to M. Chairnan.
CHAI RVAN BONACA:  Okay. Thank you for the

presenters.

And we'll take a break until five after
11.

(Wher eupon, the foregoing matter went off

the record at 10:47 a. m and went back on

the record at 11: 05 a. m)

CHAI RMVAN BONACA: W'l get back into
sessi on.

And the next itemon the agenda is risk
managenent technical specifications, and Professor
Apost ol aki s, you have the |ead.

DR. APOSTOLAKI S: Thank you, M. Chai r man.

On  Subconmmittees on Reliability and
Probabi |l i stic Ri sk Assessnment and on Pl ant Operations
held a nmeeting on March 25th of this year wth
representatives of the industry and the NRC staff to
di scuss risk managenent or risk managed technical
specifications. The purpose of the neeting was to
hear an overvi ew of the status of the risk nanagenent
technical specifications, the so-called Initiative
4(b), risk informed conpletion tines.

The effect of thisinitiativeisto extend
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the conpletion tines from a nomnal or current
conpletion time up to a predeterm ned backstop or
maxi mumusi ng configuration ri sk managenment prograns.

This initiative will require real tinme
capability and cunulative and configuration risk
matrices. The challenging part is the demand of a
hi gh techni cal capability and scope of PRA, and this
will be a central thenme to the discussion, whether
PRAs are up to the task.

And wi t hout further ado, I'Il turnit over
to the staff. Wo's starting?

MR. BOYCE: Yes, good norning. My name is
Tom Boyce. |I'mthe Section Chief in the Technical
Speci fications Section of NRR

Wth ne today is the | ead staff reviewer
for the risk managenment tech specs, Bob Tjader who
wi || be presenting; Mark Reinhart of the PRA Branch of
NRR. | also have Deputy Division Director for
Division of |Inspection Program Mnagenent, Cindi
Carpenter, and various reviewers in the audi ence. So
we' ve cone arned to bear here.

W're also lucky to have industry
presentati ons on sonme pilot prograns, sonme of the
pilot plants: South Texas is with us, and you'll be

hearing fromthem That's Wayne Harrison and Bill
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Stillwell over here. Also Biff Bradley of NEl wll
make a presentation.

As was previously stated, we |ast
presented to the full comrittee in Novenmber 2002
where we covered the full ganut of the risk nanagenent
tech specs, and there are eight initiatives in the
ri sk managenment tech specs which you'll hear briefly
about .

But what we are here today is to focus on
Initiative 4(b), and that's what we tal ked | ast nonth
to the joint subconmmittees on. The reason we wanted
to focus on 4(b) this tinme, it's the nost aggressive
of the eight initiatives. It's the nost heavily
reliant on a high quality PRA, and we think it's a
significant change in the way we've approached tech
specs.

As was stated, the current tech specs are
what 1'1l call static. |If you have sone equi pnent
that's inoperable, you start a plant shutdown at a
predeterm ned tinme, and that predetermned tinme is a
result of a review as part of the |icensing process.
You know, you will start shutting down wthin six
hours, for exanple.

The change here is that this would all ow

anore real tine use of alicensee's PRA, and so what
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they do is they take a nonconform ng condition, and
they would put it into their PRA and say, "VWell, we
should be able to tolerate this nonconformng
condition or the equipnment out of service for a

certain periodof tine," and t hat woul d constitute the
allowed outage tinme for that system before they
entered a shutdown process typically.

That's a significant change i n the way we
license. It's asignificant change in the way plants
are operated, and it would be a significant change to
the way we provide oversight of plant operations.

W' re still early in this reviewprocess.
So we're not going to have all of the answers. W're
devel opi ng as we go.

We are | ooki ng for cooments and f eedback,
not a letter per se unless you' re going to include
cooments in a larger letter on risk for, say, the
staff's response to the recent SRMfromthe Comm ssi on
on bal ance of operational flexibility and PRA quality
or Reg. Guide 1.200, which you're going to hear this
afternoon or maybe 5069.

So as part of alarger nosaic, coments on
this m ght make stage. W intend to cone back to the

ACRS as we get further down the road.

Any openi ng questions?
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DR LEI TCH: |'ve heard the term "risk
i nfornmed” and "risk based.”™ Now we cone across the
term "risk managenent," "risk managed tech specs.”
What significance should | interpret those words to
be?

MR. TJADER. W use tech specs to nanage
the plant, and plus we're -- excuse nme. The idea is

that we're managing the risk, and it's just a slight
nuance or change in term nology, nothing terribly
significant. W risk inform some of the specific
details in the tech specs, but when we performa risk
assessnment, then per (a)(4) or through the risk
managenent process that we're goi ng to have with 4(b),
then we are going to manage the risk. W're going to
t ake conpensatory actions and things |like that.

So it's not that we're wusing a risk
i nforned approach. W' re nanagi ng.

MR. BOYCE: Yeah, |I'd |like to expand on
that just a little bit. It's a simlar approach to
what we've got in Reg. Guide 1.177, which says if
you' ve got equi pnent out of service, you wouldn't do
t hi ngs that woul d add addi tional risks. So you ni ght
shut down any mai nt enance in the switchyard. You may
not take out of service or do maintenance on

equi pnent in the other train.
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You woul dn't do sonet hi ng t hat woul d rai se
the possibility of another problem keeping that
equi pment out of service for alonger period of tine,
and that's what | would call the managenent part.

But I think it's a term nology issue in
general .

Did you want to add sonething to that?

MR. REI NHART: Yeah, just the thought
al ong wi th what Tomand Bob have said. If you | ook at
tech specs today, you're |ooking at one train, one
conponent. Looking at a risk managenent tech spec,
you' re | ooki ng at t he combi nati on of the status of al
equi pnent at a given tine. |If nore equi pment was out
of service when, say, you |lost a conponent, the AOCT
may be actually shorter than what a tech spec would
provi de, unl ess you put i n pl ace conpensat ory nmeasur es
or put sone of that other equi pnment back in service.

If, on the other hand, there was no
mai nt enance going on, it mght bealittle bit | onger
or a lot longer so that you could take your tinme and
perform your maintenance in a very orderly manner

So agai n, what these two gentl enen sai d:
it's really a managenent -- it's part of risk
informed, but it's a managing the plant at the same

time.
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DR. APOSTOLAKI S: Are we going to discuss

t hi s i ssue of whet her equi pnent were al ready out, what
happens?

MR. TJADER: We could get into that detail
if you'd like to discuss it.

DR APOSTOLAKIS: Right now or later?

MR. BOYCE: Later, please.

DR. APOCSTOLAKI S: Okay. I'ma little
puzzl ed by your request that we shouldn't wite a
letter unless we comment on this in a letter that
addresses bigger issues. Wiy is that? Wy wouldn't
we wite a letter, you know, and say this is what we
t hi nk about what's going on here?

MR. BOYCE: OCh, | didn't nmean to inply
that we wanted to preclude a letter. |If you thought
that there was sonething that we needed to consi der,
pl ease, wite that letter.

| had thought really that to nake it
clear, we weren't explicitly seeking a letter.

DR. APOSTOLAKI S: You're not requesting a
letter.

MR. BOYCE: Right.

DR.  APOSTOLAKI S: Yeah, that's fine.
That's fine.

CHAI RVAN BONACA:  Why don't we proceed
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t hen?

DR. APCSTOLAKI S:  Yeah.

VMR TJADER: Ckay. "1l provide an
overviewof Initiative 4(b), and as | proceed i n doi ng
that, if you desire nore detail, some of the specific
details with inoperabilities come up, feel freeto ask
that. | knoww th the subcomm ttee we di scussed sone
of that.

"1l alsodiscussit inthe context of the
ot her risk managenent tech spec initiatives.

You' ve previously received sonme of the
submttals that we received fromindustry, the risk
managenent gui dance docunent, which is basically the
process whichwi ||l beutilizedtoinplenent Initiative
4(b). Biff Bradley |ater will present an overvi ew of
t he ri sk managenent gui dance process, and Sout h Texas
will discuss their pilot proposal |ater. W have
Wayne Harrison and Bill Stillwell with us today as Tom
nmentioned to discuss their proposal. Openi ng and
cl osi ng conments.

Ri sk managenent tech spec Initiative 4(b)
is dependent upon PRA quality. Initiative 4(b)
requires a quantitative ri sk assessnment to determ ne
the appropriate risk informed conpletion tine.

Conmruni cation with and training of the
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headquarters staff and regions are essential for
successf ul i mpl ementation of Initiative 4(b).
Initiative 4(b) is currently participating in the
NRC s risk infornmed environnent initiative, whichis
related to the conmmunication, education, and
acceptance by the staff of the risk nmanagenent tech
spec initiatives as well as other regulatory risk
initiatives.

W' re early in the Initiative 4(b)
process. Initiative 4(b) is in a proof of concept
stage, and we're going to |l earn as we proceed t hrough
t he process.

DR APOSTCLAKI S: Wiose comments are
t hese?

MR TJADER  The feedback?

DR. APOSTOLAKI S: You say opening and
cl osi ng conments.

MR. TJADER Well, the direction was that
we shoul d provide concl usions of --

DR, APOSTOLAKIS: From us?

CHAI RVAN BONACA:  Yes.

DR. APCSTOLAKI S: Ckay.

DR. SHACK: That's howthey're supposedto
make presentations, Ceorge.

DR. SIEBER Yeah, we aren't supposed to
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ask questi ons.

CHAI RVAN BONACA:  That's right, which we
al ready have. Al right.

MR. TJADER Dr. Apostol akis nmentioned on
the 25th of March we net with Reliability and PRA and
t he Pl ant Operati ons Subcommittees, and t hey provi ded
us sone feedback, and | have synopsi zed those here,
and feel free to correct ne if | didn't get any of
them conplete or totally correct.

I n general, the comments were that it's a
good idea to risk informtech specs, and in genera
the structure of Initiative 4(b) asit isright nowis
a good start.

The issues that were brought up, roughly
i n descendi ng order of inportance, are with respect to
configuration risk nmonitors and assessnent tool s that
are utilized in the risk assessnment process, we need
to knowt he extent of the PRAincorporationinto those
nmonitors and tools, and we need to be assured that
there's adequate QA and QC of the software and the
updating of that software that is utilized in the
nonitors

W need to be aware of what's in the PRA
and its inmpact on the conpletiontines, and we need to

design netrics to provide |icensees incentive to fix
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the problens within the existing completion tines in
additiontothe existingincentives that al ready exi st
in the maintenance rule as it exists now, in other
words, the availability and reliability of equi pnent.

It was al so nenti oned t hat we need per haps
front stops were not adequate, potentially not
adequate, and while my gut feel is that front stops as
they are right now -- now we'll get into detail of
what a front stop is and a backstop, but basically the
front stopis the current conpletion tine of existing
tech specs. M gut feel is that they are adequate
for, in general, four single systeminoperabilities
and haven't seen any cases where they aren't yet, but
in the event that there nay be one, perhaps a review
of front stops ought to be conducted to insure that
Initiative 4(b)'s structure i s sound.

There was sone di scussion with regard to
times. Inother words, it's proposed that 24 hours be
given to perform risk assessments when subsequent
configuration changes occur in the plant, and you're
already in tech specs, and we recogni ze that 24 hours
is along period of tinme, and that it can be done in
significantly shorter period of tinme than 24 hours.
Twenty-four hours, | think, in general is to get the

approval process through.
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DR KRESS: There was al so sone di scussi on
of what zero tine was.

MR. TJADER: Oh, what the zero entry. |If
you need to go into that further, basically it's when
you enter the spec. That's tinme zero.

DR. KRESS:. Even though it may have been
sone time down the road when you enter a new
configuration due to a --

MR. TJADER: Yeah, until the LCOtinme zero
is consistent and tine zero is the time of entry of
t he spec.

MR. BOYCE: Right, and you thought that
was conservati ve.

DR KRESS: Well, it definitely was
conservative, | thought, yeah. You know, you enter
intothe tech spec and you're at tine zero, and you' ve
got a given risk configuration. Then sonet hi ng
happens down the line and you nerge into a new risk
configuration.

I norder tocal cul ate the acceptability of
this, you start it all the way back at tinme zero
again. So it is definitely --

MR, TJADER  Well, it just seens to ne
there's a cumul ative risk that may be i nvoked, and if

you're using cunulative risk limts, then you' ve got
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to take it into account fromtinme zero.

DR. APOSTOLAKI S:  And when are we going to
talk about these limts? You will cover that?
Because I'ma little confused there about the limts.
So tell ne when would be a good tinme to raise the
i Ssue.

MR. BOYCE: Maybe during t he exanpl e, when
we get to the exanpl e slides because that's where it
cane up in the subconmttee presentation

MR. TJADER And not only that. | think
that South Texas and NEI have some specific slides
t hat address, you know, thelimts and t he accunul at ed
risk and howit's conducted and things. So utilizing
some of their expertise in slides woul d probably be a
good time to do that, too, when they neake their
presentations.

DR APOSTOLAKI S: Very good.

MR. TJADER. And then finally we need to
mai ntain oversight of changes to the PRA after
approval of Initiative 4(b) to insure that we are
aware of the effects of the configuration rather than
fromthe program and process.

Principles for risk managenment tech spec
to the devel opnent --

DR. APOCSTOLAKIS: Let's stop what we're
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doi ng here because I'ma little confused.

MR TJADER  Ckay.

DR. APOCSTOLAKIS: Okay. You listed the
conments that you received fromthe subcomm ttee, and
you wi | | address how you' re going to resol ve these or
did you already give your answers?

For exanpl e, when you say on Slide 4 there
is an issue of QA of software in the updates, | nean
are you planning to do anything about it or you're
j ust acknowl edgi ng that the conmttee --

MR TJADER Yes, we are definitely
pl anning to address that.

DR. APCSTOLAKIS: And when will we hear
about it?

MR. BOYCE: Not at this neeting.

DR. APOCSTCOLAKI S: Not at this one. Ckay.

MR. TJADER: W are not prepared to
resol ve sonme of these issues.

DR APOSTOLAKI S: Now | under st and.

MR. TJADER: W are early in the process.

DR APOSTOLAKI S: | understand. Sonet hing
is wong with this neeting. You seem to | eave ne
behind all the time. GCkay. 1'Il pay nore attention.

MR. TJADER It may be that you' re way

ahead of us is what the problemis.
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DR APOSTOLAKIS: Ckay. Nowit's clear.

Thank you.

MR. TJADER  These are feedback. These
are things that the subconmttee brought up | ast
neet i ng. You brought up the configuration, risk
nmonitors, and we fully agree that these are things
that we need to be aware of and how we affect the
configuration of risk managenent process.

DR. APOCSTOLAKIS: As a side remark, the
commttee may be briefed on one or two risk nmonitors
soon because renmenber we were supposed to go to an
of fice some time ago. Nowthey' re goingto cone here,
maybe SE or sonebody el se. M. Weston is working on
that, and that nay happen fairly soon.

DR. PONERS: How cone you can never get us
t here?

DR. APOSTOLAKI S: | don't understandthat.

DR. POVNERS: | nean, you just never nake
t he case very strongly.

DR APOSTOLAKIS: | never make the case?

DR. PONERS: You never nake the case very

strongly. You aren't persuasive.

DR. APCSTOLAKIS: | nmade it.
kay. So the commttee my -- wll
actually, not may -- will be briefed as to what the
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ri sk monitor does, what the issues are. W' re going
to see nice figures, pictures, and so on. So that
wi || happen soon.

Ckay. Thanks.

MR TJADER:  Ckay. Principles of risk
managenent tech spec developnent in addition to
foll owi ng Conm ssion guidance in the devel opnent of
t he ri sk managenent tech specs initiatives, we seekto
achi eve coherence with other risk infornmed regul atory
devel opnents such as the nmintenance rule which we
utilize in our process; PRA quality, which we're
dependent upon; and 5069, whi ch may af fect sone of the
later initiatives, like Initiative 8.

We take credit for and buil d upon exi sting
5065, A(4), nmmintenance rule, configuration risk
managenent prograns, and the risk nmanagenent tech
specs initiatives. W nust insure that |icensee's
risk submttals nust be standard for quality and
conpr ehensi veness. Submttals nust neet Reg. Quide
1. 200, ASME, and ot her standards.

W nmust involve the NRC staff wth
cogni zance for operation training, inspection,
mai nt enance, the regions, the SDAs, and risk
assessnment staff.

W nust involve the staff to insure a
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quality product and to insure overall support by the
staff.

DR APOSTOLAKIS: Wthrespect toquality,
is this nowthe beginning of the era when PRAwW I | be
used in real tine do you think?

MR, BOYCE: Yes.

DR APOSTOLAKIS: Are we getting there?

Has anybody thought about whether the
exi sting PRAs which were devel oped for, you know,
assessnent purposes W thout any pressure of tine,
whet her they are actually adequate for this thing?

Maybe they are, but is that something we
ought to |l ook into, Mark?

MR. REINHART: | think we're | ooking for
a very substantially inproved or higher quality PRA
t han nost pl ants have today to support the Initiative
4(b), and | think we've comruni cated that to i ndustry,
and they're hopefully going to come back and
denmonstrate to us that they have that.

|f you look at the staff requirenents
menor andum t hat has this on a phased approach, we're
saying this is a proof of concept which is really
paral |l el to that phased approach, and for a 4(b) pl ant
t hat woul d be an accel erated devel opnent of a high

quality PRA. There will be areas where there aren't
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standards. So we're going to have to conme to grips
with what are we goingto dotoreviewthat. Wat are
we going to do to nake sure that the content is where
we are wanting to go and that we're not out in |eft

field from where we go when this standard is

devel oped.

At the sane tine, we don't want to say,
"Well, it's good enough for now and we'll fix it
|ater.” To have a plan, go out and manage their

configuration based on PRAiI nformation, alongw ththe
determ nistic also, we need to have a substanti al
confidence in that PRA

DR. APOSTOLAKI S: So this PRAthen, as you
said, clearly will have to do nore than just what the
avai |l abl e standards dictate.

MR, REI NHART: Yes.

DR. APOSTOLAKIS:  And you will not give
the review of those low priority, will you, of the
extra work?

MR REINHART: No. We've tal ked about
this, and we're saying obviously we can't | ook at
that, the low priority as defined under the SRM W
have to have a separate approach here.

DR. APCSTOLAKI S: Ckay.

MR. TJADER And in general, the existing
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PRAs out there are not adequate to inplenent
Initiative 4(b). There may be a South Texas, may be
a San Onofre that that are cl ose to bei ng adequate or
are adequate, but nobst aren't. Fort Cal houn has
volunteered to be a pilot, as I'Il bring up later, as
has Hope Creek plants, to be a pilot for Initiative
4(b).

I n both cases, for themto be pilots wll
require themto upgrade their PRAs and nake adequat e,
and the reviews currently under Reg. Cuide 1.200 for
quality, we recognize that that's just a starting
poi nt for assuring quality and that eventually Reg.
Gui de 1. 200, when it gets addenda and things |i ke that
that are com ng in, may be adequate for it, but it has
got to be Reg. Guide 1.200-plus at the nonment to
insure the quality.

MR. BOYCE: And just one nore point. |If
t hese pil ot plants do upgrade their PRAs and nmake t hem
as conplete as we'd like, the PRAs for this
application, and we reviewed it and it was approved,
the PRAs would probably be nore than adequate for
other risk informed applications wthout further
revi ew

So we think this is a very challenging

appl i cati on.
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MR. TJADER: Ckay. Just a quick status of

the other initiatives. This is to give you an idea
where Initiative 4(b) fits in wth the other
initiatives.

Basically the initiatives fall into four
general categories. The first category include the
two initiatives that have already been approved.
Initiative 2, m ssed surveillances, and Initiative 3,
node change flexibility, they rely extensively on
existing A(4) type configuration risk managenent
prograns. They are in nost respects the |east risk
significant of the initiatives.

The net set require prior analysis of
specific plant configurations, and they are the next
ones that are soon to be approved. W hope within the
next year. They include Initiative 1, nodified end
stage, that is, shutting down to full repairs to hot
shutdown rather than going all the way to cold
shutdowmn when it's risk informed to do that for
specific pl ant configurations or specific
i noperabilities.

Initiative 6, entry tinmes into shutdown
and entry tinmes into 303 action statenents for
speci fic equi pnments and configurations. There can be

extended tinmes. Rather than just allow ng one hour
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preparation to enter shutdown, they may be risk
intelligent to provide additional tine.

Initiative 7, non-tech spec support
systens' effect on tech spec systens, i.e., snubbers,
hazard barriers, and it isn't always the smart thing
to do to automatically declare the supported system
i noper abl e because t he snubber is inoperable. That's
in general what that issue is.

And those three, as | said, we have
proposals in house for all three of those and for
certain vendor types, we are ready alnost to go
forward and approve sonme of those.

The third category requires quantitative
ri sk assessments. They require extensive quantitative
PRA based ri sk assessnent, and they are Initiative 4,
the flexiblerisk infornmed conpletiontines, whichis
a mjor concern today, and Initiative 5 s
surveil |l ance frequency prograns.

And then the final category is somewhat in
the future. That's an Initiative 8 and it requires
or it involves potentially relocating non-risk
assessnment systenms fromtech specs. It will involve
rul e-maki ng because it wll require replacing the
exi sting 5036 determnisticcriteriainthetech specs

witharisk based criteriafor determ ning what shoul d
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be in specs, and that's sone tinme down the road.

Initiative 4, risk informed conpletion
times. The effect of Initiative 4(b) isto extend the
existing conpletion tinmes and tech specs from a
nom nal or current conpletion tinme value up to a
predet er mi ned backst op maxi mumusi ng a configuration
ri sk managenent program This i s under devel opnment.
Initiative 4(b) invol ves appl yi ng a process which w ||
be defined in the risk nmanagenment gui dance documnent,
whi ch you have the first rough draft of init soasto
use this risk managenent gui dance docunent process to
determ ne the risk informed police tine.

The process will require PRA technical
qual ity and adequacy which will be addressed to sone
extent as | already nentioned by Reg. Guide 1.200 so
that areal time quantitative capability will exist in
order to realistically inplenment 4(b).

Inaddition, it will require configuration
of cumul ative risk nmetrics so that we can determ ne
what the risk informed conpletion tinme should be as
pl ant configuration evolves and al so to eval uate the
overal |l process as tinme goes on.

The current status --

DR. LEI TCH: Do you visualize a

preest abl i shed set of plant conditions, many different
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conditions, where this has all been worked out in

advance?

MR. TJADER: That's the South Texas way of
doing it. There are two ways of doing it. There
are --

DR LEITCH O nore on-line trainingthat
now we find ourselves in this particular situation.
We'll imediately do a --

MR. TJADER Do an on-line configuration
ri sk assessment utilizing an on-1ine nonitor, such as
possibly San Onofre might do. There's a couple of
ways to do it, and perhaps a bl ended type approach
bet ween the type that could be utilized to get the end
result.

DR LEITCH So if you did the forner,
that is, if you had the preestablished scenarios,
woul d t hey requi re NRC approval in advance or it's the
nmet hodol ogy in the PRA that you're approving?

MR. TJADER  You have to have confi dence
t hat the nethodol ogy -- it's primarily the
nmet hodol ogy - -

DR LEITCH  Yeah.

MR. TJADER -- that they utilize to get
to those. W have to be confident in their PRA and

that their means of getting those cut sets and those
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configurations determne -- and South Texas will go
into their process a Ilittle bit. They have
approxi mately 20, 000 pre-configured pl ant
configurations. W certainly can't | don't think in
arealistic time goin and approve each and every one
of those.

However, we're going to take and review a
set of those.

DR LEITCH But say they conme to nunber
1,502 and they now find thenselves in this situation.
Can they just go ahead and do that?

MR TJADER Once we approve it.

DR. LEITCH  Once you approve it, but I
nmean, you're not going to approve each one, but you're
goi ng to approve the nethodol ogy and approve the PRA
quality and the QA aspects of it and so forth.

MR. TJADER  And of course, South Texas
requi res extensive updating of their sets as they
update the PRA and things. It seens to nme to be
rat her work intensive.

DR.  APOSTOLAKI S: So a predeterm ned
backstop maxinmum is not the 30 days that you're
putting there for defense in depth purposes. It's the
cal cul at ed.

MR TJADER: No, there's three things.
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There's the front stop and there's the risk inforned
conmpl etion tinme, which could extend the front stop up
to the backst op, which would be the 30 days, whichis
-- 30 days, | m ght add, is what t he proposed backst op
is at the nonment.

DR. SIEBER Right.

MR. TJADER It seens |like a reasonable
period of tinme, but --

DR. APOSTOLAKI S: But theflexibletine--

MR. TJADER The ri sk i nformed provision.

DR. APOCSTOLAKIS: -- doesn't have to be
pr edet er m ned.

MR TJADER No, it does not.

DR. APOSTCLAKIS: They can do it in real

MR. TJADER: That's right, yes.

DR. APCSTOLAKIS: Now, if they choose for
certain common configurations to have predeterm ned
it, that's fine.

MR TJADER That's correct.

DR. KRESS: The backstop could be |ess
than the 30 days if the risk configuration says it
should be less. |[If you just say that's a naxi mum - -

MR. TJADER: | nean, what is proposed now

is a standard 30-day backstop. In other words, no
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systemshoul d have nore than 30 days to be i noperabl e
or be in an action statenent, in general, and if you
perform a process, a risk assessnent process that
determ nes that the appropriate conpletion tine is
less than 30 days, that then is not a backstop.
That's the risk informed conpletion tine.

DR. KRESS: That's when you have to do it
t hen.

MR. TJADER: That's what you have to deal
wi th, not the backstop. In other words --

DR. KRESS: Ilt's only if t hat
determ nati on exceeds the 30 days. then you woul d go
ahead and use the 30 days.

DR. APCSTOLAKIS: Right. 1In fact, | saw
in the Wstinghouse docunment there were several
figures. For alot of these actions or configurations
the risk informed |limt is much larger than the 30
days. There are several others that is lower. So
t hey stop there.

MR. BOYCE: And just to cone back to the
risk nonitor issue, the South Texas project approach
istouse what we'll call a database type approach of
pre-anal yzed conditions, and so that constitute their
ri sk assessnment tool. the other risk nonitors would

be a subset of what we're calling a risk assessnent
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tool, areal timerisk nonitor, a database approach or
a blend of the two is what we're struggling with is
how do we approve those in advance, and what we're
|l ooking at is as a pilot this is supposed to be a
generic approach. so that's why it's inportant
whet her we approve the database approach or risk
assessnent tool approach in general or sone sort of
risk nonitor. W're not clear.

DR KRESS: VWll, in genera the South
Texas approach can make use of a much higher quality
PRA, it seens to ne like, than the risk nonitor.
Well, they' ve got plenty of tinme to sit there and so
all of their scenarios and i ncl ude every -- you know,
make the cut sets different and so forth.

DR. APCSTOLAKI S:  Yeah.

DR KRESS: But if you' ve got a risk
monitor, it's nmore of an abbreviated PRA in ny
opi ni on.

DR APOSTOLAKI S:  Not anynore.

DR KRESS: Not anynore?

DR. APOCSTOLAKIS: We'll find out. W'l
find out.

DR KRESS: We will find out.

DR. APOSTOLAKI S: But the down side of it

is if you don't pre-analyze the configuration --
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DR KRESS: |If you've got one you haven't
pre-anal yzed, you have to do sonething, yeah.

CHAI RVAN BONACA: The question | have is
t hese plants al so do on-Iine nmai ntenance, and so say
t hat you have a conponent in tech specs that is pushed
cl ose to the backstop. They still can't take out the
component s of the servi ce and do mai nt enance on t hose.
| mean, right now you have control on the tech spec
portion because you have communi cation conming to you
t hat the conponents of the service and determ ne t hat
20 days is acceptable. OCkay?

How do you -- I"'msure that the plant has
to now take into consideration still all the other
components that are being taken out of service
si mul t aneously, right?

MR, REINHART: Onh, absolutely.

CHAI RVAN BONACA: |Is there a process to
deal with that? | nmean to control it or --

MR. TJADER Right. 1In the process and
when we get to Slide 9, which is just actually --
think we're just about there. | nentionedthe pilots,
t he proposed pilots. Here's the positive: front
stop, which is the current conpletion tine,
configuration risk nmanagenment proposed program based

conpletion tine, the backstop proposed is 30 days.
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Here is what we're tal king about.

This is a typical tech spec condition,
typi cal exanple. This exists in the risk managenent
gui dance docunent. It's taken out of that, their
proposal . A typical condition m ght be one subsystem
i noperabl e, and under existing specs, the required
action would be perhaps B(1l), restore subsystemto
operabl e status. The conpletion tinme is 72 hours.

What t he ri sk managenent tech spec process
and the risk managenent guide proposes is adding
required actions B(2)(1), B(2)(2), and B(2)(3).
B(2)(1) is to determine -- in other words, you're
restoring, attenpting to restore the subsystemtoits
operable status within 72 hours. You then at sone
poi nt determ ne that you're probably not going to be
able to do that within 72 hours.

So within that existing 72 hours, within
t hat existing conpletion time, you determ ne -- you
performyour risk assessnent and you determ ne what i s
t he appropri ate extensi on beyond 72 hours and what is
acceptabl e at that threshol d.

kay, and then you will utilize that risk
assessment tinme, and then B(2)(2), which is verify
that conpletion tinme beyond 72 hours renmains

acceptabl e, and then if you say i n parentheses, i.e.,
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within 24 hours, 24 hours is proposed. Hours of a
subsequent configuration change; any tinme thereis a
subsequent risk significant configuration change to
the plant, the risk assessnent nust be re-perforned
and to verify that the conpletiontime is accurate for
t he existing condition.

And then B(2)(3) then is restore the
subsystemto operabl e status at a nmaxi nrum 30 days or
the conpletion tinme that's determ ned, whichever is
| ess.

DR KRESS: And now | can see for an
emer gi ng condi tion that youweren't expectingthat the
24 hours m ght be appropriate, but it seenms to nme |ike
for -- take this one exanple, the HPSI subsystem
i noperabl e. You coul d al ready predet erm ne a backst op
for that, assum ng no emergi ng condition.

So why should you have this 24 hours
t here? You could al ready have a -- they have anot her

line there that says "or extend to such-and-such a

l evel ," nunber of hours, if it can't be conpleted in
72.

Can you predeterm ne that one?

MR. TJADER: Onh, absolutely, and in fact,
that is the case. | mean, under the CE proposal, they

have pre-analyzed a |ot of different --
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DR. KRESS: So it would already have --

t hey woul d al ready have t he backst op, assum ng not hi ng
happens that they hadn't antici pated.

MR. TJADER  They pre-analyzed sone of
t hose situations, and plus --

MR REINHART: Can we junp in?

MR TJADER  Yeah.

MR. REI NHART: One of the questions that
has to be determned: what is the integration of
prograns? For instance, if it's just one conponent
here andit's predetermned, it'sreally done like you
say, or if it's just one conponent, maybe they could
t ake sone tine.

But under t he mai ntenance rul e, every tine
a configuration changes, you have a nmuch shorter tine
to run an analysis, and so we have to cone to an
agreement with the industry and then get that put in
t he process: really what is an appropriate tine,
gi ven an energent condition, once that configuration
changes to nake the determ nation? Because what if
it's much | ess? You know, that emergent condition --

DR KRESS: What if it's |l ess than the 24
hour s?

MR. REI NHART: Exactly.

DR. KRESS: That shoul d be the
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determ nant, and we don't know that ahead of tine.

MR. REI NHART: Yes, you're right, and so
we need confidence that that will be quickly brought
to light and an action taken appropriately.

MR. BOYCE: If | could generalize your
guestions, why don't we reanalyze all of the front
stops using a risk approach?

And that seens to make sense technically
froma licensing standpoint. Al of those front stops
were put in placewithalot of thought, determ nistic
type of thought, and a lot of them have conditions
that were place on the plant as part of safety
eval uati ons and anmendnments in the past.

And so what woul d happen is we woul d end
up doing two reviews, one for a risk based approach
and one to research the licensing history to nake sure
we conpletely understood it.

DR. KRESS: That would be a pretty big
t ask.

MR. TJADER: It increases the scope of the
review, and | guess Fort Calhoun is -- Bob has
actually tried to nove in the risk based direction on
the front stops, but that's the internal process we
have to go through to nake sure that's right.

MR. RElI NHART: And, again, | think we
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really have to cone to grips with what does this front
stop nean because that can't be just a buy tinme where
you do not hi ng.

If configurations energe that we need
action and analysis before that front stop, the
programhas to clearly articul ate when and howthat's
taken, and | think that's one of the things we need to
wor k out .

CHAI RVAN BONACA:  You' ve got to have t hose
front stops. Many of them are just historical. |
nmean, you're put there, and there wasn't nuch of a
nmeani ng, and then they becane inportant because
everybody al ways saw 72 hours. So 72 hours seens --
but in reality there wasn't nuch behind that.

MR. RElI NHART: And anot her way, say,
| ooki ng down the road, when sonme of these systens
becone very fl exi bl e and very usabl e, what' s t he poi nt
of having the front stop. | mean, the plant is going
to be anal yzing their condition as they go al ong, and
as soon as sonet hing changes, they'll be able to see
what that does to the risk and take appropriate
action. That's managing the plant using --

MR. TJADER. Wth respect to that 24 hours
with regard to the conpletion tinme of B(2)(2), Fort

Cal houn is the proposed pilot for the CE generic
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submttal, which is the HPSI, single system HPSI

pilot, and they recognize the 24 hours is probably
nore than is necessary for this initial risk
assessnent.

But we have di scussed vari ous t hi ngs, such
as maybe havi ng one hour to do a predeterm nation t hat
it is acceptable, and then to do a nore thorough PRA
based review and approval, nmanagenent approval that
the 24 hours would be utilized for that.

But 24 hours is not yet approved or hard
and fast.

DR KRESS: Yeah, | think that's going to
be a problem and the basic concept is you don't want
to subject this surrounding popul ation around this
plant to a given risk over a given anount of time, and
it's cunulative. It's acumulativeriskthat needs to
be added up over that tine.

And you know, you're not ever going to
mani f est that risk, hopefully, but the concept is you
don't want to subject themto an unacceptabl e | evel of
risk, and which has tinme in it. It's an integral
risk tinmes time or integral CEF tine to time or LEU
time to time.

So the 24 hours is sonething that if you

enter into a condition where that 24 hours woul d have
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subj ected themto a higher level that its acceptable
risk, then the 24 hours is not appropriate, and it
seens to ne like you could al nost predeterm ne sone
configurations where that 24 hours would not be
acceptabl e, |ike so many subsystens out of operation
at the sane tine.

And t hese condi ti ons where the 24 hoursis
no | oner acceptable, then you have to shut down or
sonet hing. That woul d be the only way to ne to accept
sone val ue for this reconfiguration cal culation. You
have to have sonme predetermnation that sone
configurations are just not acceptable over that 24
hour peri od.

MR. REI NHART: | just want to add, again,
while the 24 hours is proposed, we need to work out
what's really reasonabl e and acconplishabl e here.

DR. KRESS: Yeah. It may be that 24 hours
may even be, you know, -- it mght even be longer is
accept abl e.

CHAI RMVAN BONACA: One thing that conmes to
m nd here, you know, |let nme take the exanple of the
HPSI system The value of the 72 hours as a front
stop is to set sone kind of urgency that one knows
that this is maybe a systemthat you want since inthe

tech specs you would like to restore it as soon as you

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

145

can.

On the ot her hand, you can determ ne t hat
you can live with it for ten days or whatever, and so
you can denonstrate that 30 is a part of that. But
| m thinking about just, you know, the exanple of a
HPSI system | have the four trains. So | go to the
Option B, and now | determi ne that ny trains are not
individually this significant. So already |'mdoing

| ess about those systens.

Then | have this evaluation here that
says, well, I've got four and very likely | can stay
30 days with the situation down. | guess where |I'm

going is you may have a situation where on a risk
basis and with some justification, you have a | ot of
systens maybe that are not fully operable for sone
extent of tine.

| don't think that that's what the plants
want to do.

MR, REI NHART: No, n.

CHAI RVAN BONACA:  So how do you prevent
that kind of situation from evolving? Because, |
nmean, you may have 103 pl ants doing it right, and then
sonmebody abusing that process by having, in fact, a
| ot of systenms out.

MR REINHART: The intent is that when a
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pi ece of equiprment becones inoperable, the plant
starts right thentheir preparationtorepair that and
restore it to operable.

The bigger picture is to focus on
acconmplishing that and not go through a plant
transi ent unnecessarily. It's not to get a
rel axati on. One caveat could be if there's three
pi eces of equi pnment out, you use your risk assessnent
to tell you which is the nost inportant to get back
first. You get that back, and which is the second
nost i nmportant.

CHAI RVAN BONACA: So you really are
wor ki ng out the issues, yeah.

DR. APOCSTOLAKIS: It's conceivabl e that
you shoul d have t hree pi eces of equi prent and say for
each one you had a 72-hour front stop, but because you
have three, many you have to do it in 30 hours.

MR REINHART: Yes, exactly.

DR. APCSTOLAKIS: How is that done? |
nmean, is that all owed? |s that nandat ed here t hat you
do that?

MR TJADER No, the risk managenent
gui dance docunent, which will be the guidance or the
procedure, the process to be utilized, we envision.

It's not inthere yet, as you can see, but we envi sion
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requiring that as soon as the second piece of risk
si gni fi cant equi pnment, whether it's tech spec or not,
beconmes inoperable, that you are no longer in front
stop space.

You're in front stop space for single
system i noperability.

DR. APCSTOLAKI S: Ckay, okay.

MR. TJADER: But as soon as the second one
beconmes inoperable, you are then in the risk
assessment space, risk informed conpletiontinme space
det erm nati on

MR.  REI NHART: | think there's three
periods of time that we need to |ook at. It's a
planning time, a real time when things are actually
happeni ng and a post evaluation. | think all of the
pi eces have to fit together here, and particularly in
real time that |icensee has to be tuned to do what's
the safe thing to do right now

DR. APOSTOLAKIS: Well, yeah, but | nean
we could say the regul ations do the safe thing.

MR REI NHART: Wll, | mean as far as
managi ng the risk, but then you have the cunul ative
after a year or a cycle. You can go back and eval uate
your program and say, "How could | have done it

better? How can | approve it?"
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There's different waystousethat riskto
eval uate and manage your pl an.

DR KRESS: Let's say you're operating
alone with one system map and you've got a risk
informed front stop and you nove al ong and you still
haven't got it back in operation yet and then just a
sim lar chain goes out of operation, and you' ve got
two of them now. And you calculate the anmount of
timeit takes toreach your reach acceptance criteri a,
but that's too short to get both of these back in
operation or get either one of themback i n operati on.
Now, what do you do? Do you have to shut down when
you reach that?

MR. TJADER: Yes, right. That's a typical
action.

DR KRESS: That's a typical action to
shut down?

MR TJADER  Typical action.

DR KRESS: Ckay.

MR. REINHART: O go to an appropriate
node. It mght be --

DR. KRESS: It may be a hot shutdown or
sonme - -

MR BOYCE: Three, oh, three says, you

know, shut down to hot standby and t hen col d shut down,
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and then it continues walking till you get down.

DR. APOSTOLAKI S: Mario, what tine do we
have? W started 20 m nutes | ate.

CHAI RVAN BONACA: The backst op.

(Laughter.)

CHAI RVAN  BONACA: Twel ve, forty-five
because then we have the neeting with M. Paperiello
who' s com ng.

DR. APOSTCLAKI S: W have nore
presentations. So maybe, Bob, can you speed it up?

MR TJADER: Ckay. "1l try to run
through this if | can here.

Pot enti al i mpl ement ati on structure.
Basically we envision that programrequirenents wll
be stipulatedinthe tech spec adm n. control section.
I n other words, the PRA quality Reg. Guide 1.200 will
be referenced and required, and there may be Reg.
Gui de 1. 200- pl us.

Essenti al gui dance docunents, such as Reg.
Gui de 1. 177 and t he ri sk managenent gui dance docunent,
which is the process there, would be, we envision,
woul d be referenced in the adm n. control section of
the tech specs.

There will be Ilicensee and industry

program - -
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DR. APOCSTOLAKIS: That's an interesting

point. One, one, seven, seven refers to pernanent
changes, right?

MR, TJADER  Correct.

DR. APOSTOLAKIS: So here, huh? Bl ast.
Ch, so what --

MR. TJADER W envision that possibly
1.177 has to be enhanced to all ow for gui dance on how
to approve, you know - -

DR, APOCSTOLAKIS: Even tenporary.

MR TJADER: -- limts for approving
certain forms --

DR. APOSTOLAKI S: But the existing oneis
for permanent change.

MR TJADER That's right.

DR. APOSTOLAKI S: Ckay. Now, if we go the
Sout h Texas way where they predeterm ne everything,
then 1. 177 appl i es because this is a permanent change.
Whereas Southern California using a nmonitor is not
under 1.177 because it's not change.

DR KRESS: No.

DR APOSTOLAKI S: Why not ? It's not
permanent. They recalculate all the tine.

MR REINHART: | think we have to --

DR. APOSTOLAKI S: Excuse ne. Are they
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correct or not?

DR. KRESS: No, they're conceptually the
sane.

DR. APOSTOLAKIS:  Your no refers to the
fact that we're not going to allow that.

DR. KRESS: NO, they're conceptually the
sane.

DR. SHACK: You're allowing a certain
amount of cumnul ative risk, and whether it's rising
froma per manent change or a tenporary, you know, what
you want to fix is the ampunt of cunulative risk
you're permtting.

DR KRESS: That's right. That's right.

MR. REI NHART: | mi ght put some words into
Sout h Texas' nouth here, but if |' munderstandi ng what
they' re saying, they will predeterm ne a | arge nunber
of configurations, but if they have one that's not in
their repertoire, they also have the capability to
handle it --

DR SHACK: | think we need toinvite them
up here.

DR. APOCSTOLAKI S: | understand that, but
| mean, everythingin 1. 177 assunmed per manent changes.
So | don't see why Southern California Edi son shoul d

have to conply with this if they' re recal culating all
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the tinme. W' re naking an additional assunption.

MR. TJADER. Well, if it doesn't apply to
them then obviously we wouldn't put that in the
adm n. control center.

DR. APOSTOLAKI S: The increnental core
damage probability was determned having in mnd
per manent .

MR REINHART: We will need additional
gui dance whether it's a nodification to 1.177 or an
addi ti onal reg. guide. Sonehowwe have to account for
bot h of these.

DR APOSTOLAKIS: This is the plus then.

MR. TJADER: That's the plus.

DR.  APOSTOLAKI S: kay. Let ne start
there. Ckay.

MR. TJADER: There will be Ilicensee
i ndustry programgui dance for i nplementing Initiative
4(b). That may or may not be required in tech spec
adm n. controls section, and plus oversi ght gui dance
nmust be established.

Initiative 4(b) relies on PRAquality, use
of real tine PRAresults to detern ne conpletiontines
we di scussed. It's significant change to the current
usage of licensee's use of PRA and will entail a

significant change to NRC revi ew and oversi ght.
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Ther ef or e t he PRA nodel i ng confi gurati on,
ri sk managenment process and tool nust be of high
gual ity and show acceptabl e results.

Pilots for PRAquality and Initiative 4(b)
are being inplenmented in parallel at the nonent. Four
of the five, Reg. Guide 1.200 PRA quality pilots
i nvol ve tech spec anendnents. There's SONGS, whichis
a batter of OT chains, Col unbi a Generating Stati on DG
di esel generator, OI changes, South Texas Initiative
4(b), and the prelimnary condition of Initiative
5(b). One |l don't have there is the non-tech spec one
which is Surry, which I think is 5069 change.

Ri sk managenent 4(b) pilots or South
Texas, Fort Cal houn, Hope Creek. At the nonent |
t hi nk we' re goi ng to get anot her one, but it's not yet
-- their proposal -- these three pilots unfortunately
at the nonent are not standard tech spec plants, and
we're interested in getting a standard tech spec
plant. We think there m ght be one on the horizon,
but it's not yet.

DR. APOSTOLAKI S: Yeah. Are you review ng
the EPRI interimreport as a part of the --

MR TJADER Yes. That's the risk
managenent gui dance docunent.

DR. APCSTOLAKI S: Yeah. VWhat is the
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nmeani ng of a quantitative/qualitativerisk assessnment?
And how does one use RG1.200 to reviewa qualitative
ri sk assessment ?

MR. REI NHART: |'mnot sure what you're --

DR. APOSTCLAKI S: Page 3-3, if you have it
with you, but you take ny word for it. They use it.
They use those words.

MR. REINHART: | think that's one of the
things that's going to have -- in the 1. 200 arena and
as the pilot goes |I'msure there's going to be sone
pl aces where we're going to say, "Well, what does this
mean? Howdo we doit?" And we need to clarify that.

DR. APOCSTOLAKI S: And then it goes on and
says -- it's the top of the page -- "In addition, the
assessnent nmay credit conpensatory acti ons establ i shed
during the period being evaluated."

How does one do this?

MR. BOYCE: I don't want to directly
answer because | probably won't get it right, but what
"1l tell you is that where we are in the review of
this docunent, we did an acceptance review and
provi ded hi gher | evel conments, and t hen t hi s docunent
is going to be resubmtted to us, and we'll do a nore
detailed review of it.

DR. APOSTOLAKIS: So we wi |l have anot her

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

155

neeting at sone point in the future.

MR TJADER Ch, for sure.

MR. BOYCE: Right, but I don't think we've
really engaged it at the |level you' re asking.

DR. APOSTOLAKI S: But you will at sone
poi nt .

MR. BOYCE: | certainly hope we do, and
|"'mlooking at the reviewers in the audi ence who |'m
counting on to do that.

MR. TJADER: In general, thisis goingto
be a PRA quantitative assessnment. However, that is
i npossi ble to performnecessarily 100 percent of the
time, and so there could be qualitative bounding
consi derations for sone inoperabilities and things
i ke that.

In other words, to the extent that it's
possible, there will be sonme all out qualitative
assessnents.

Wth respect tothe second part of that --
what was the second part of the question now?

DR APOSTOLAKI S: The assessnent.

DR KRESS: Conpensating actions.

DR APOCSTOLAKI S: Yeah, | nean, we're
maki ng a big deal out of the quality of the PRA and

then we're throwing a sentence like this there which
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opens up gates now to do whatever you |ike.

MR. REI NHART: Maybe a high | evel answer
to your question is that based on our initial |ook at
t hat proposed ri sk managenment gui del i nes we t hi nk sonme
wor k needs to be done.

MR. BRADLEY: | just wanted to speak to
that briefly because | was somewhat famliar with why
t he guide was witten that way.

Bi ff Bradl ey, NEI.

Generally plants, even if they're using
quantitative nethods, al so are | ooking at qualitative
insights on top. | mean, they're not just taking a
risk metric. You're also |ooking at what are the
i nsights comng out of the PRA It really wasn't
intended to say you can do this strictly
qual itatively, but there may be a bl ended net hod, you
know.

And with regard t o conpensat ory nmeasures,
some of those are quantifiable. Ohers are not. |
nmean, you know, if you rope off the other train or
[imt mai ntenance onthe other train, thenthat pretty
much neans you don't need to, you know, take your
averaged unavailability for the other train into
account .

On the other hand, if it's conpensatory
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action, it's something like, you know, notifying
management or whatever. QObviously you can't quantify
that. So it depends on which neasure you're taking
whet her you can quantify the credit for it.

DR. APOCSTOLAKIS: Well, there should be
some nore detail ed gui dance.

MR. BRADLEY: Yeah, and | think as Tom
said, we're in the early stages of evolving that
gui dance and ultimately there will be considerably
nore detail on these types of things as we go through
the pilots and learn and incorporate that into the
docunent .

MR. REI NHART: Hopeful Iy the next revision
will be nore detail ed.

MR. TJADER: And thenthe pilots will test
these things that we're discussing about today. In
ot her words, quality, scope of PRA, configurationrisk
managenment, and the process.

These are the big pictureissues currently
reviewi ng, big picture review issues. Reliability,
the results are accurate. Repeatability, simlar
pl ant configurationswill result insimlar conpletion
times. And it nust be enforceable, and there nust be
adequat e oversight. Mist have a quality PRA

And t hat basi cal |y concl udes ny conment s,
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and | think with respect to some of the detail as far
as limts and cunul ative ri sk and det er mi ni ng what t he
AOT is, | knowthat in NEI and subsequent South Texas
ones there are specific graphs that will di scuss sone
of those details, and that m ght be the appropriate
time to address some of that.

DR. LEITCH How do we prevent the abuse
of the systenf For exanmple, how do we prevent
I i censees fromsel ecti vel y managi ng t he mai nt enance or
the out-of-service tine on certain systens so that
they' re bunping into the backstop?

MR. TJADER | think the cunul ative risk
netrics that we cone up with and goals that are
established for the plant, and plus existing
mai nt enance rul e, availability, reliability goals for
equi pment will be an incentive not to abuse the
system |'mnot exactly sure what abuse the system
is. You abuse the systemand it seens to ne that if
you attenpt to abuse the system you will run into
high risk |l evel s and t herefore short conpletiontines,
and it will tell you you shouldn't do that.

DR. APCSTOLAKI S:  Unl ess you take undue
credit for conpensatory neasures.

MR. TJADER. Well, as Biff just said, and

that was the other thing | wanted to say i n the second
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part of that conpensatory neasures, they have to be
abl e to assess themquantitatively in the PRA or they
have to be strict restrictions on what other systens
or equi pment cannot subsequently becone inoperable.

It's not just, oh, 1'mgoing to station a
fire watch and therefore | can go another five hours.
No, there has got to be definite quantitative
j udgnents on the conpletion times should be and if
there are other Tier 2 type requirenents that are
determined in 1.177, such as systens whi ch shoul d not
be inoperable, that would then be a hard and fast
determ nation and require then the resul ting shutdown
action or whatever, getting out of the operability of
the tech spec.

MR. REINHART: 1t m ght be good to go back
and ook at the different tinme periods again. Real
time on a given configuration, the plant may be able
to go to a backstop, but on the eval uati on peri od when
you | ook at the curul ative ri sk accunul ated over the
year, if that plant has abused it, it's certainly
going to show up.

DR KRESS: | don't think you ought to
view hitting the backstop as an abuse because it's
nore of that for a defense in depth and actually, you

know, if you hit it and shut down, why, it's a good
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thing. | don't think you ought to view that as an
abuse.

DR. APOSTOLAKI S: That's not tan i ssue of
hitting the backstop. The issue is comng up with --
oh, yeah, you have the 30 days. Well, but you should
have done it in 20 hours, and you actually claim you
know, 45 because you take dubious credit.

MR. KRESS: Yeah, | agree with you on the
conpensatory.

MR. TJADER: And, you know, from our
st andpoi nt, we want our goals to have the plant inthe
full -up configuration to the fullest extent that we
can, and so I'mlooking to rather than call it abuse,
we are | ooki ng for ways to i ncentivizethelicenseeto
get to that point.

The technical way we were tal king about
doing it was using the curmul ative risk netric. What
| ' mconcer ned about i s because cunul ative ri sk can act
over such a long period of time, it may not be enough
of an incentive. GCkay?

And so i f you have a 30-day backstop that
you're allowed you may |eave the equi pnent out of
servi ce because you can't get a contractor on site
within a week. So, you know, you just let it

| angui sh.
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That's the scenario that is of ny concern,
and so | would like to have sone better way to
incentivize, sonething like as low as reasonably
achi evabl e approach to risk, and it's sonething that
may cone out of this pilot, is how best to do that.

| think an ALRA approach to ri sk nakes a
| ot of sense. Wether | can get rul emaking or not is
an entirely different question.

DR LEITCH It seens to ne, too, that
there mght be a distinction, a forced outage of a
system and a schedul ed outage of a system In other
wor ds, what concerns neis |ike the HPSI systemt here.
You're tal king about during that period of tine a
voluntary decision to take a diesel out of service,
for exanple.

It seens toneit'salittledifferent if
you're scheduling a diesel out of service versus a
di esel that breaks down, if that distinction is
recogni zed.

MR. BOYCE: Well, the Conmissiontriedto
make a distinction for us in the SRMsaying there's a
tradeoff between operational flexibility and PRA
quality, and |ike the 30 days, the reason we have t hat
backstop there is that's the nost we can concei ve of

for operational flexibility that you need to fix
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equi pnent i n.

Typically we would expect it to be done
faster. So even within that 30 days of operational
flexibility we'd still Ilike to incentivize if
possi bl e.

So | think the Conm ssion is trying to
tell us to nake that kind of judgnent if we can.

MR. TJADER. Well, it's certainly the nost
we can conceive for plan naintenance.

Let ne, if | could, invite Biff Bradl ey up
to do his presentation. | think what we ran into
unfortunately with the subconm ttees and we' re runni ng
into here, too, is that unfortunately we're eating up
all of the tine.

DR. APOCSTOLAKI S: Okay. So shall we nove
on?

CHAI RVAN BONACA: Ceorge, if you coul d end
at 20 of one, it would be hel pful because this wll
give us five mnutes to go to the head before we get
Paperiell o here.

DR. APOCSTOLAKIS: OCh, we've got tinme for
himto conme |ater.

CHAI RVAN BONACA:  And t hen we have to have
[ unch, too.

DR. APOCSTOLAKIS: | think we are al ready
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intothe details. So do we real ly need the foundati on

and the objectives? | nean, it's up to you, Biff.
Jumping to Slide 4 or something, five. It's up to
you. It's up to you

MR BRADLEY: Ckay. Thanks.

Let me go ahead. |'mBiff Bradl ey of NEI.
| also have at the table Wayne Harrison and Bil
Stillwell fromSTP, who is one of our pilot plants of
4(b).

In the interest of time I'Il try not to
repeat anything that the NRCstaff said, other thanto
say | generally agree with nost of the comments that
were made, and the areas that need additional work |
woul d agr ee.

DR. APOSTOLAKI S:  You put the word "nost"
as a defense in depth nmeasure?

MR. BRADLEY: Yeah.

DR. APOCSTOLAKI S: In case you disagree
with one, but you --

MR. BRADLEY: It's possible, but generally
speaking I'min general agreenent with the staff's
presentation.

Ckay. The only conment | wanted to maeke
here is just all plants are required by regulation to

have a configuration control programright now, even
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t hough we have the existing tech specs. That's
(a)(4), the maintenance rule that went into effect in
| ate 1999.

Al'l plants use PRA. All plants use their
internal events at power PRA as part of their (a)(4)
program

W have a considerable anount of
experience doing this industry-w de already, and
basi cal | y what we're tal ki ng about here is increasing
the rigor of what we're doing as a tradeoff for
getting additional flexibility in the determnistic
tech specs.

| did want to nention also it cane up
earlier. Industry is ready whenever ACRSis to cone
in and give you a detail ed technical presentation on
the tools that we're using, the safety nonitors and
t he other types of tools we're usingto dothis. This
cane up at the subconmmittee neeting, and EPRI has a
consi derabl e amobunt of activity in this regard.

And just to reiterate, we have already
done sone preparation for that and just need to have
a date set. We will be happy to cone talk --

DR. APOSTOLAKIS: Are you tal king about
the full commttee or subcommittee?

MR. BRADLEY: Whatever is your desire. W
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can do either, but as nmuch detail as you want. We're
ready when you are.

DR APCSTOLAKI S:  Ckay.

MR. BRADLEY: On the objectives, just a
couple of things | wanted to nention. Wth regard to
t he second bul | et, one of the reasons we wanted to try
to preserve the front stops inthe existing formt and
content of tech specs was operators have been using
t hese docunents for, you know, 20 or 30 years, and we
don't want to do somet hi ng t hat just radi cally changes
what the operators in the control roomare having to
deal with.

So there was an incentive theretotry to
mai ntain the existing formof tech specs, but at the
sanme tinme allowthis optionto goto the configuration
ri sk managenent AQCT.

Also, it's not one of our objectives to
ei ther increase overall unavailability of systens or
plant risk through this program Al we'retryingto
do is optimze the way we take equipnment out of
service and get flexibility where currently we're
constrai ned by tech specs.

Over tinme this should not result in
increased unavailabilities. There are a nunber of

mechani sms out there that woul d precl ude that, such as
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the other elenents of the maintenance rule, the
over si ght process, particularly if we goto MSPl where
you're having to track and nmaintain the availability
and the reliability of your key safety functions
syst ens.

So, again, it's not our intent to
general ly change the risk profiles.

| think the staff touched on all of the
conments here. So |I'll go on.

Pilot plants. W have South Texas here.
Addi tionally we have Hope Creek, which is a BWR, Fort

Cal houn, which is a small Westinghouse plant that's

doing the HPSI -- either the two or three |oop; |
forget -- but they're doing the HPSI specific CEOCG
met hod.

We al so have a nunber -- for sone reasons

we've got a lot of plants com ng out of the woodwork
showing interest in being a pilot. W have two
additional plants that are seriously interested in
being a pilot. | guess at sone point we're going to
have nore pilots than we can work with here. So --

DR. APOCSTOLAKI S: Can ol der plants be
pil ots?

MR. BRADLEY: | don't think so. That's

NRC s deci sion as to how many pil ots you can have, but
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there is certainly a lot of interest in this.

The risk managenent guidance as we
di scussed is developed by EPRI, and it basically
buil ds on the existing (a)(4) guidance. That was our
starting point.

As we tal ked about earlier, there's nmuch
work that remains to be done on this. W' re not
trying to claim this is the final form of the
gui dance. You nmentioned a coupl e of areas where those
are the kinds of areas where we have to flesh out a
ot nore detail in terms of things like credit for
conpensatory neasures or qualitative/quantitative
met hods, bl ended nmet hods, and howt hose coul d be used.

What we' ve di scussed withthe NRCstaff is
t aki ng t he exi sting version of the gui dance and novi ng
into the pil ot phase and actually using the pilots to
flesh out the additional detail.

PRA scope and qual ity obvi ously i nport ant
for this initiative. Qobviously internal events at
Power and LERF will be a 1.200. W envisionit as the
capability Level 2 of the ASME st andard as endor sed by
1. 200.

We al so beli eve you need to have a PRA f or
external events, including seismc, as well as fire.

One challenge for thisinitiative is that
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standards for fire, in particular, are a couple of
years away, and then there's the tinme necessary for
NRC to endorse that through a subsequent revision to
Reg. Guide 1.200. So these plants are going to be
ahead of the curve with regard to fire and possibly
external events, and we will be in that box, the
i nfanous box where plants woul d theoretically get | ow
priority.

It was discussed that that won't happen
here, but this is a good exanple of why that |ow
priority thing doesn't always work.

Anot her thing, clearly you have to be abl e
to quantify configuration risk. That's what your
tool, vyour safety nonitor, your pre-assessnent
dat abase, what ever you' re usi ng; you have to have t hat
capability, and that's going to have to be
denmonstrated, and to sone degree we'll have to work
with the NRC on the |level of detail.

Anot her inportant aspect of this is the
ability todeterm ne and track aggregate or cunul ati ve
risk. Again, it's not our intent to increase risk
over time. So we have to have a threshold and sone
trigger there to keep that from happening, and
obviously you'll have PRA updating requirenents as

wel | .
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Maybe STP will. | wasn't planning to
actually show any nunbers here, but | did want to
di scuss just in general the netrics that the EPRI
gui dance will be using.

One i ssue i s whet her you need -- and we' ve
been t hrough different versions of this so far, and |
don't know where we'll ultimtely settle out, but one
guestion i s do you need separ at e gui dance for pl anned
mai nt enance versus energent conditions. Should you
have a smal |l er wi ndowand thenalittle w der |atitude
if you have an energent condition?

DR. POAERS: Excuse ne just a second.

MR, BRADLEY: Sure.

DR. PONERS. Steve, do you have to take
over? W have a conflict; we've got a problem The
Chai rman just wal ked out of the -- oh, GCeorge is
chairing. That's okay.

Sorry, Ceorge.

DR. APCSTOLAKIS: |'m -- okay.

MR. BRADLEY: There are three things that
we're looking at, and these are exactly the sane
approach that's in the existing (a)(4) guidance. One
is the tenporary risk increase, that 1is, the
i ntegrated or theincremental core damage probability.

O course, this will be the sane for LERF, and that's
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the integral of the risk increase over tinme that you
have the equi pnent out of service.

Ri ght now what we have in the (a)(4)
gui dance, it allows you to have an | CDP of up to ten
to the mnus five as long as you're incurring risk
managemnment actions or whet her we' || mai ntai nthat sanme
thing going into this remains to be seen

DR. KRESS: That's each tinme you --

MR. BRADLEY: Yeah, for a specific
configuration, ICDP is limted to ten to the mnus
five.

Now, obvi ously the questi on becones howdo
you define a configuration, and one way i s the way STP
does it, whichistoroll it up on a work week basis.

DR. KRESS: Is there any thought that
t hose gui dance acceptance criteria shoul d be different
for different plants?

MR. BRADLEY: Yes. | thinkit is possible
that one size will not fit all plants because of
significant differences in baseline risk val ues.

DR. KRESS: Yeah, yeah. So there is sone
t hi nki ng al ong that I|ine.

MR. BRADLEY: Yes, yes.

DR. APOSTOLAKI S: Also, again, the EPR

docunent, two concepts that | don't know where they
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belong. One is that there will be a nice EDP of ten
to the mnus six, and that will be a target val ue,
and then a ten to the mnus five 1CDP which wll
defi ne the maxi num

So which one are you referring to here?

MR BRADLEY: Well, | think that conmes
fromthe first bullet you' re seeing here where you
woul d plan to a ten to the mnus six | CDP, but for an
energent condition you could go higher.

DR. APCSTOLAKIS: OCh, | see.

MR. BRADLEY: | think that's howthose --

DR. APOSTOLAKIS: Aren't these nunbers
very low? Ten to the mnus six, for heaven's sakes,
is a way down there.

MR.  BRADLEY: Vell, an 1CDP, for a
configuration it's not. It's not what | would call
really low. That's typically, you know, we're using
nunbers in that range right nowin (a)(4).

DR. APCSTOLAKI S: This woul d be the nean
val ue of sonething, | suppose.

MR. BRADLEY: Right. The second thingis
what we call the speed limt in this slide, but
basically that's if you were at the condition you're
at. If you were there for an entire year, what would

your CDF be, you know, and right nowthat's aten to
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the minus three limt in the (a)(4) guidance.

And finally the cunmulative risk. That's
t he over tine, over an operating cycle or year or what
have you. What is the delta risk that you' ve i ncurred
t hr ough this?

And the (a)(4) guidance right now states
t hat the permanent change criteria of 1.174 would be
used there. So that was the small change criteria of
1.174 is ten to the mnus five. A very small change
is ten to the mnus six. Again, we haven't gotten
into the down and dirty discussions with the nunbers
yet with NRC, but this is generally howwe have tried
to do it.

The other inportant aspect of this is
after you've assessed risk and determ ned what the
risk of the configurationis, it's howdo you manage
the risk. You know, we tal ked about calling this risk
managenent tech specs. Vell, the big, inportant
element of this is managing the risk, and there are
many ways t hat can be done, and |'ve just |isted some
exanpl es here.

One is take the existing action that's in
tech specs, if it's shut down or whatever.

A real inportant one is planning and

sequenci ng. For planned nmai nt enance, obviously you

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

173

want to plan your maintenance out so that you' re not
incurring risk spikes or, you know, you want to do
that the smart way. That's really the whol e poi nt of
(a) (4).

You can train and pre-stage to speed up
mai nt enance activities and limt your time duration.
So that will also limt your risk; can provide for
rapi d recovery; actually set the maintenance up so
t hat you can get the equi pnent back to functionality
qui ckly.

Anot her cl assic risk managenent thing is
to prohibit maintenance on the opposite train, and
t hen, of course, shut down the plant. That's the tech
spec, and one of the challenges for our risk
managenent gui dance is factoringin, okay, when do you
shut down.

Ri ght nowthe (a)(4) gui dance says one of
t he things you can consider is shutting down, but it
doesn't tie that to any threshold, and ultimtely for
4(b), we nmay need to tie it to a threshold.

So finally, in conclusion, it says
chal l enging fromthe standpoint that it does clearly
require a high quality and a fairly full scope PRA,
and again, we're still working on the ri sk managenent

gui dance. W want to flesh that out through the
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pil ots.

And NRC wants this to be exportable, to
use Tom Boyce's phrase, to other plants beyond the
pilots. So their challengeis to what | evel of detail
do we capture all of this risk assessment and
managenment in the EPRI gui dance and in the tech specs
itself to the point where we can export it to other
pl ant s.

So unl ess there are any questions |I'll go
ahead and turn it over to STP.

DR. APOSTOLAKI S: Go ahead, please. You
have quite a nunber of slides here.

MR HARRISON: A lot of them are review
stuff that --

DR. APCSTOLAKIS: Can we do that in rea
time or is it a predeterm ned? Predeterm ned?

MR. WAYNE HARRI SON: Absol utely. Ckay.
Let's go ahead and goto Slide -- well, I'Il introduce
this.

| "' mWayne Harrison, South Texas project,
and Bill Stillwell fromour PRA organization.

"1l go quickly over what our pilot
application is.

Next sl i de.

As we said, we're an industry pilot. |
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think the main thing | want to address here on this
slide is that we've been doing this for a while, and
the risk informed technical specifications, the
guesti on was asked about what's risk managenment. W
| ooked at risk infornmed technical specifications as
one part of risk managenent.

We apply configurationriskto anunber of
different things at STP, and this is just one aspect
of trying to safely operate, safely operating the
pl ant through risk managenent.

Okay. Next slide.

| think we've tal ked about all of those
between Biff and the NRC. So let's go ahead on the
next slide.

The scope and content of our technical
speci fication pilot applicationis shown here. These
are the conmponents and functions that are covered in
what is a pretty broad scope application. I'dliketo
poi nt out that these are all covered and only covered
in nmost one through four. None of these are in the
shut down nodes of five and six.

And t hese were sel ected on the basi s t hat
they're all quantified in our PRA so that we can use
the PRAto quantify the extended al | owed out age ti ne.

That's how we sel ected this popul ation of techni cal
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speci fications.

Next sl i de.

This is our draft techni cal specification
3.13. 1. This is our corollary of the conparable
specification to what Bob Tjader showed on the
standard spec. W're not an ITS plant. So this is
what we were proposing, and each of those technical
specifications you saw listed on the previous slides
wi |l have words that invoke technical specification
3.13. 1.

Once we have determined that we're
pl anning to go beyond the what is called the front
stop tinme or what is the existing all owed outage tine
for any system we could apply technical specific
3.13.1. Now, as the configuration changes, we have
the capability to requantify and reeval uate what the
al | owed outage tinme would be and manage to that.

Once you invoke 3.13 or once you're
applying it for any technical specification, youwuld
continue to apply 3.13.1  until no technical
specification systemis beyond its front stop tine.
I n ot her words, you're back i nto your existing all owed
outage tine. Nothing is beyond its tine.

Biff talked about when do you go to

shutdown. This one, if you |ook at the last action
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here, the way we' ve structured thisis our criteriais
1E to the mnus five increnental core danage
probability, and if we encounter a situation where we
are above that threshold, then we would declare the
action or the LCO not nmet for the technica
speci fication that put us here and take the required
actions of that technical specification, which would
i kely include the shutdown.

So that's our hook at this point, and that
still, of course, will be under staff review. W plan
to submit this next nonth.

The next page is just a sanple

specification. |1'mnot going to go through that in
any detail. ["m just going to use this as an
opportunity to introduce Bill and tell you that he's

going to tal k about or touch on the PRA quality. W
understand that that's going to be di scussed with ACRS
this afternoon.

But he's going to give you, | think, sone
val uabl e insights intoinplenentation. W already use
risk metrics, as | said, for nanagi ng our wor k weeks,

and we briefed our Operations Departnent, our

operators, our licensed operators on this risk
i nf or med t echni cal speci fications. They' re
ent husi astic about this. They're accustoned to
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working in this kind of environment, and they're
| ooking forward to using these.

So wi t hout any further discussion, | wll
turnit over to the nman who knows the real story here.

MR, STILLWELL: | hope.

My nane is Bill Stillwell. 1'mthe PRA
supervi sor at South Texas project.

Can we have the next slide, please?

DR. APOSTOLAKIS: No one is going to talk
about this?

MR. VWAYNE HARRI SON:  That one?

DR APOSTOLAKIS: Let's go to eight.

MR VWAYNE HARRI SON: You want to go
t hrough that?

DR.  APOSTOLAKI S: Wll, I'mtrying to
under st and B.

MR. WAYNE HARRI SON: Ckay. Let nme. Bis
an STP specific thing. Renenber STP has three trains.
Bis a new action for STP.

Right now this only -- by the way, this
only shows the LCO of this technical specification.
We' re not proposing to do anythingtothe surveillance
requi renments. So I'm not showi ng the surveill ance
requi renents.

But ri ght nowwe only have action al phain
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this technical specification for essential cooling
water. |If we don't neet -- if we have nore than one
train of essential cooling water inoperable, we're in
t echni cal specification 303. However, because of the
redundancy in our system and the capability of our
systens, STP does not |ose safety function with nore
than one train of ECW i noperabl e.

So it's appropriate for us to have an
all omed outage tine for nore than one train of ECW
i noper abl e.

DR. APOCSTOLAKIS: But is Bthe result of
an evaluation that involves the increnental core
damage probability or is it just a safety, | nmean, a
determ nistic thing. As you say, you know, we have
three trains. W can do it with one.

MR. WAYNE HARRI SON: Right. There's two
answers to that. The answer to both those questions
is yes. The one hour tine frame is determnistic
because right nowthat's consistent with the one hour
in 303. So we're not going to debate the staff on
what the al | owed outage ti me shoul d be for two trains.

DR. APOSTOLAKIS: So that's a front stop.

MR. WAYNE HARRI SON:  That's a front stop.

DR. APOSTOLAKIS: GCkay. So where is the

ri sk i nforned?

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

180
MR. WAYNE HARRI SON: The risk inforned

part would be within that one hour we can either
restore it or you see, we have the option to go apply
t he requi renments of technical specification 313, which
is this, and Bill --

DR. APOSTOLAKI S: Oh, 313 is a
quanti fication?

MR. WAYNE HARRI SON:  Ri ght.

DR. APCSTOLAKI S: Ckay, okay. Go ahead.

MR. WAYNE HARRI SON:  And det er mi ne what an
appropriate --

DR. APCSTOLAKI S: But where does it say
t hat ? Where does it say go to three -- oh, yeah,
yeah, yeah, yeah. Gay. Go ahead.

MR STILLWELL: Next slide.

Okay. | guess Reg. Guide 1.200 is going
to be discussed this afternoon. As part of the risk
i nfornmed technical specifications, we're also a pil ot
on inplenentation of Reg. Guide 1.200. As part of
that, we are going to be nmaking a submittal the m ddle
of August that will discuss how we feel that we
satisfy the requirenents of the ASVE st andard and Reg.
GQui de 1. 200.

As | wunderstand it, in October the NRC

will come and review the PRA quality, and at the end
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we wi || eval uate howwell we think we did and how wel |
the NRC thinks we did and are there any recomended
changes to Reg. Guide 1.200.

At the same time we're going to definethe
quality that's necessary in the PRA to support risk
i nfornmed techni cal specifications.

Everybody has nentioned that we've been
doing this. W' ve been doing this since 1996. W use
the program to satisfy the requirements of 10 CFR
5065(a) (4). In the program we apply a non-risk
significant threshold of one tines ten to the m nus
six increnmental core damage probability for our
mai nt enance week.

The programal so has a higher limt, one
times tentothe mnus fivethat's a potentially risk
significant threshold. These thresholds are the sane
as those we were talking about for risk infornmed
t echni cal specification. Inacouple of slides, we'll
see what's the effect or what we have seen over the
past six years.

W' ve had extensive experience applying
the configuration risk mnagenent program We
routinely use it to manage weekly work, and we've
effective applied that process to a recent extended

di esel generator all owed outage that we' Il tal k about
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in a couple nore slides.

|'"mgoing to see if | can answer sone of
t he questions and concerns that canme up in earlier
di scussions. W are a precal cul ated configuration
ri sk managenment program At the sane tine we're al so
real tinme. It takes us eight mnutes to do a
calculation to support a change in nmaintenance
confi gurati on.

We have an on duty ri sk managenment person
that gets a phone call wthin 15 m nutes. If a
configuration develops that's not covered by the
exi sting precal cul ated, we have al nost consistently
gotten an answer back to the plant staff within an
hour, no matter what tinme of the day or night.

Backstop. Just for information, all of
our backstops are pre-analyzed on the system basis
al r eady. That will be part of the submttal that
Wayne was tal king about. In the submttal we | ooked
at individual conmponent or train configurations and
al | possible configurations on a systemlevel. So we
would ook at Train A, Train B, Train C, and all
combi nati ons of those three.

The tool that we use and nobst tools that
| ve seen, | have the capability toreprioritizes and

return to service. Arturo (phonetic) will give you a

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

183

ranked | i st of components toreturnto service saying,
"Do this for the biggest bang, this other one, and
finally this |last one.”

You had a question on Reg. Guide 1.177 and
whet her this would be a 1.177. M/ opinion, and it's
my opinion, Reg. Guide 1.177 would be used if we
want ed to change a front stop limt rather than a pre-
anal yzed configuration. So Reg. Guide 1.177, the
subm tted woul d say apparently we have seven days to
the front stop. W want to go to 14 days as a front
stop. That would be Reg. Guide 1.177.

DR. APCSTOLAKI S: Any permanent change.

MR, STILLWELL: That woul d be a per manent
change. These are not pernmanent changes.

DR APOSTCLAKI S: well, if they're
predet erm ned t hough.

MR, STI LLWELL: They' re not permanent.
We're only going to be there for a limted amunt of
time. W just happened to cal culate a | arge nunber
of --

DR. APOCSTOLAKI S: What do you nmean by
"permanent”? Permanent neans for the rest of the
i censing basis.

MR. WAYNE HARRI SON: | t hi nk what you fi nd

though is that the nunmber of tinmes that you wl|l
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actually go in and apply risk inforned technical

specifications will be relatively uncommon per tine
per year. |It's not |ike every time | --
DR APOSTOLAKIS: No. | think the way I

see, you know, the subcomm ttee we had didn't really
go into details, right? It was a fairly high |evel
overvi ew of what's going on, and | think when we take
up M. Bradley's offer and maybe organi ze anot her
neeting where we're actually going into details |ike
this, because we really don't have tinme today to get
into that and the quality issues and this and that.

| really like Slide 11. How many
utilities have done this? How many utilities have
consi dered zero mai nt enance CDF and t hen added t he CDF
due to on-line maintenance?

| mean, thisis avery interesting slide.
It's not to scale, | hope.

MR STILLWELL: It's not to scale.

DR. APOCSTCOLAKI S: Ckay. Bill, what do you
want to tell us about this?

MR, STl LLWELL: Basically this is an
exanpl e of one of the presentations the operators
gi ve. As we change the configuration, you'll see that
we actually will present the speed limt, as it were.

What is the absol ute change of core damage frequency

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

185

if you assune you're going to be here for a year?

So that woul d be equivalent tothe tento
the mnus three that's proposed.

CHAl RVAN BONACA: So the Iimt is what,
t wo?

MR, STILLWELL: Two is, inthis case, two
times the face cord and frequency.

CHAI RMVAN BONACA: |"'m sorry? | didn't
hear you. |If you could speak

MR, STILLWELL: The two is normalized.
It's normalized to --

CHAI RVAN BONACA: So it's not a limt.

MR STILLWELL: It's not alimt.

CHAI RVAN BONACA: Ckay. The Iimt would
be the | ower.

MR. STILLWELL: Thelimt interns of this
scal e woul d actual Iy be higher.

CHAI RVAN BONACA:  Hi gher?

MR, STILLWELL: In terns of the limt is

ten to the mnus three. That woul d be a factor of 100

for us.

CHAI RVAN BONACA: Ww.

DR, APOSTOLAKI S: No, no, no, no, no.
Okay. So this is a time history, | suppose.

MR, STILLWELL: Right. This would be a
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time history for an average mai ntenance week, as an
exanpl e.

DR. APCSTOLAKI S: Ckay.

MR. STI LLWELL: And this is one
presentation tool that the operators have.

CHAI RVAN BONACA:  You said the factor of
100?

DR. APOSTOLAKI S: Yeah, because they're a
very | ow CDF.

MR. STILLWELL: CQur baseline core danage
frequency is --

DR APOSTOLAKI S: Three ring.

CHAI RVAN  BONACA: I don't quite
under st and.

DR. APOSTOLAKI S: No, he didn't say that
they were going to go a factor of 100, but the speed
[imt, if it were ten to the mnus three, it's about
a factor of 100.

MR, STILLWELL: You couldn't stay there
| ong, you know, because you're going to hit your ot her
netrics. You other netrics are going to quickly
beconme controlling if you spend nmuch tine up in that
vicinity.

DR. APOSTOLAKI S: In fact, on 13 you have

the CDF, right? Slide 13. Look at that.
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MR, STILLWELL: Let's go to Slide 13 if

you can.

DR. APOSTOLAKIS: You see, it's on the
order of ten to the mnus five.

MR. STILLWELL: This is six years' worth
of history of South Texas Project. Both wunits
represented, and you' Il see that mai ntenance actual ly
goes up and down throughout the year for the plant.
These are cumul ative annual. So the '04 is weekly,
and we track it on an annual basis. Annual core
damage frequency nodified week by week.

MR. BRADLEY: |Is that the di esel outage on
the --

VMR, STILLWELL: The far right is the
di esel outage that we just conpleted. We' ve been
doing this since 1996.

The ten to the mnus five average annual
core damage frequency i s actual | y based on our current
nodel . It's not the average of the lines. So we
cal cul at e an aver age based on our current PRA and t hen
it has just dropped down slightly. So the blue line
is actually not an average.

CHAI RVAN BONACA: Now, you sai d that spi ke
is due to the di esel outage? You don't have their own

tech specs, or it allowed to take one out? You have
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t hree diesel s?

MR STILLWELL: We have three diesels.

CHAI RVAN BONACA: So you do have an
ability to take it out even before you have this
i mpl enent ed.

DR. APOSTOLAKI S: | woul d be careful here
using the word "spike."” | mean, |ook at the scale.

CHAI RVAN BONACA: | understand that.

DR. APOSTOLAKI S: One, point, two; one,
poi nt, four.

CHAI RVAN BONACA:  Yeah, but the spi ke gets
back to the thread.

MR. REINHART: If it was a | og scal e you
woul dn't even see it.

DR. APCSTOLAKI S:  Yeah.

CHAI RMVAN BONACA: He mentioned it. He

used the word "spike,” and that's why | referred to

t hat .
DR APOSTOLAKIS: | know, but Bill --
MR, STILLWELL: I'Il clarify it.
DR. APOSTOLAKI S: -- | knowhi mvery wel | .

MR. REINHART: This is Mark Reinhart.
When you asked about that di esel outage,
Mari o, South Texas cane in for an anendnment request to

have a one-tinme extension to do that.
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CHAI RVAN BONACA:  Ckay.

MR. REI NHART: So they used the 4(a)
approach, but on an one-tine extension.

MR STILLWELL: And we'll tal k about that
in the last two slides.

DR. APOSTOLAKI S: Looking at the cl ock,
you really have towap it up. So tell us what is the
nost inmportant thing you wanted to tell us.

MR. STILLWELL: The nost inportant thing.
We have been doing this for six years.

DR. APCSTOLAKI S: Right.

MR, STILLWELL: W have been controlling
mai nt enance in accordance with the limts that we're
trying to establish or that we're working toward in
t he EPRI and NRC code. The intended oneis tento the
m nus Ssi X.

In the course of the six-year history, we
have exceeded the ten to the mnus six limt two
tines.

DR APOSTOLAKI S: That's interesting.
That's it?

MR, STILLWELL: That's basically it.

DR. APOCSTOLAKI S: Well, gentlenen, | have
t o apol ogi ze for cutting short your presentations, but

we will do what Biff offered i n one of these nobnths.
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| guess you are coming to Washington quite a | ot.

MR, STILLWELL: Right.

DR. APOSTOLAKIS: W're going to have a
nore detail ed presentati on. Mybe at sone poi nt when
the staff will have had the chance to reviewthat EPRI
docunent and have detail ed conments and so on, thenit
woul d be appropriate perhaps.

When do you t hink? What tinme frane are we
tal king about? The fall?

MR. BOYCE: Probably.

DR. APOSTOLAKI S: Probabl y t he answer was.

MR. BRADLEY: We can certainly support
t hat .

DR. APOCSTOLAKI S: No, | know you can, but
the staff. | would |like the staff to have revi ewed,
to have had sone tinme to review it.

MR. BOYCE: Yeah, |I'd like to say the
fall. As | understand, the submttal is going to cone
in next nonth. What we probably need to do is
actually do a site visit, and we need to engage sone
of our inspection oversight type of people.

DR. APCSTOLAKI S: Ckay.

MR. BOYCE: Because that's where we think
the ri sk managenent guide really needs sonme of that

i nspection experience. So if the schedul e holds, the
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fall would be pretty --

DR APCSTOLAKI S: Maybe in the Cctober-
Novenmber time frame we can have a day subcommittee
nmeet i ng.

MR BOYCE: Al right.

DR. APOSTOLAKI S: Very good. Well, do you
gentlemen want to say anything else as a parting
remark? Biff.

MR. BRADLEY: | think not. W' ve had a
positive, constructive working relationship with NRC
staff on this, and we hope to continue it, and we
recognizeit's probably anulti-year thingtoget this
inplace. It's not a sinple thing, but there's a | ot
of enthusiasmfor this effort, and | think nowthat we
have PRA st andards and Commi ssi on direction on scope,
| think it enables these kinds of things in a better
way than we woul d have had in the past.

DR. APOSTOLAKI S: Very good. Back to you,
M. Chairman.

CHAI RVAN BONACA:  Thank you.

That was informative and a good
presentation.

W will recess nowuntil 1:45, and --

DR APOSTOLAKIS: Two mi nutes?

CHAI RVAN BONACA: What ?
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DR APOSTOLAKI S: Cnh, 1:45.

CHAI RVAN BONACA: | said 1:45.

(Laughter.)

DR POVERS: He's a PRA type. He cane
wi thin an order of magnitude.

CHAI RVAN BONACA:  So we don't need to be
on record until 1:45.

(Wher eupon, at 12:41 p.m, the neeti ng was
recessed for lunch, toreconvene at 1:45 p. m the sane

day.)
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AFTERNOON SESSI ON

(1:59 p.m)

CHAI RVAN BONACA: W' re back i nt o sessi on.

And now we have on the agenda Reg. Guide
1.200 and SRP 19.1, and Professor Apostol akis.

DR. APOSTOLAKI S: COkay. W wote aletter
in Septenmber of 2003, in which we recommended that
Regul at ory Gui de 1.200 be issued for trial usewith a
nunber of pilot plants. So the staff is here today to
brief us on the status and findings so far fromthe
five pilots, | believe.

So Ms. Drouin.

M5. DROUIN: Ckay. Thank you.

I"'m Mary Drouin from the Ofice of
Research, and with me is Donald Haroldson fromthe
NRR.

Just one quick correction. We haven't
actually started any pilots. So we don't have any
| essons | earned at this point. So we're goingtotry
and gi ve you a status of where we are and what | essons
we hope to learn frominplenentation of the pilot.

DR. SHACK: What | essons you shoul d have
| ear ned.

DR. APOSTOLAKI S: Have you sel ected the

pi |l ots?
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M5. DROUIN: Yes, yes. So we're going to
get into that.

Okay. The first viewgraph.

Okay. So we're here just to informyou
about where we are today, what the current activities
are, what the pilots are going to be, the schedul e for
the pilots, what the actual applications for each of
the pilots are. W're going to walk through that
t oday.

"1l giveyoualittle bit of background,
go back over to rem nd you what were t he objectives of
t he regul atory gui de, the purpose of the pilots, what
is the scope of the pilot applications with our staff
revi ew. This is a very inportant item here that
Donnie wll get into, and the schedules, and
ultimately our concl usions.

Go ahead.

Ckay. If you renenber, back in April, |
bel i eve, of 2002, ASME published the standard for
Level 1 internal events, full power, also includinga
l[imted Level 2 LERF. They also ultimtely canme out
with an addendum about alnpbst a year after that
because there was a | ot of interchange with ASME and
the public in terms of our endorsenment in the

obj ections that we took in our draft guide of 1.200.
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And we came to resolution on nost of the
objections. There are still some clarifications that
we hope to resolve during the pilots.

Al so there's NEI 0002, which is the PRA
peer review process guidance that we have up there
that nost of the utilities have used. It's really
much better than nost. |It's all of them except San
Onofre have used this guide.

Al so, in Regul atory Guide 1.200, we give
our staff position on what NEI calls the self-
assessnent process where they have gone through the
peer review criteria and conpared it to the ASME
standard and identified where there's di screpanci es,
where they' re the sane, and then for the di screpanci es
of the differences, they have sone gui dance, sone
sel f-assessnent that the |icensee has to do to bring
t hensel ves up to the standard.

In some of those we agree that the
criteria was the same as the standard, but in sone
places we don't feel the peer review adequately
addressed the standard, and so those we hope to al so
wor k out during the pilots.

SONGS did do a peer review, but it was
foll ow ng t he ASVME st andard, and a | ot of | essons cane

out of that. W actually nmade changes to Reg. Guide
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1. 200 based on sone of those | essons | earned. And we
hope to work t hrough nore of those during the pilots.

Then we had a consensus plus, you know,
the letter fromyour conmttee t hat sai d nove f orward,
i mpl enent this for trial use for the pilots, whichis
where we're starting out. We're putting together the
gui dance for the staff revi ews and schedul i ng out the
pil ots.

Next one, please.

Goi ng back through and just rem nding
again what were the objectives of, you know, the
regulatory guide, basically it's to address the
guestion of PRA quality; that when we | ook at risk
i nforned activities do we have t he confidence inthese
base PRAs, the insights and the results that are being
lifted fromthemin the decision making process. Do
we have confidence in those?

DR. PONERS: Mary, |'m seeing your
struggling enornously againto remenber howit is that
we declare a PRA to be adequate. | know that we can
certainly |l ook and see if the scope is sufficient, and
we can certainly | ook at the databases that have been
enpl oyed.

But how do we know that it's adequate?

For instance, if it conmes back and says, "Wll, the
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reliability of this systemis such that it fails ten
to the mnus third times per dermand," and the system
in question fails. W don't know anything, do we?
M5. DROUN | guess | don't understand
your question because | would answer your question
wi t h anot her question. How do you know that you have
any confidence in any engi neering analysis, that it's
adequat e enough to support the application?

So nmy question is why is this question

being -- it looks |ike you' re asking it unique to PRA.
DR POVERS: If | do an engineering
analysis and it says that the nmenber will stand up

here and support the train that runs over it, and if
the trainruns over it and it doesn't support it, then
| know it was inadequate.

M5. DROUN. Well, that's one way.

DR. PONERS: | nmean a | ot of these things
you' ve got pretty good proof one way or another. |If
| predict that two things are going to react together
and put them together and they don't react, ny
anal ysi s was not adequat e.

And so I' mstruggling here to know how do
| know when a PRA is adequate or are we in this
situation that Professor Apostolakis decried so

el oquently that all we can adjudge i s process, that we
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really can't judge product.

M5. DROU N | think personally that you
can j udge t he product because we're not in a situation
where we don't have any operati onal experience, and |
think that when you go back and you | ook at vyour
operational history of the plants, and you | ook at the
data there and ook at it in conparison to what your
PRA has said, they aren't saying different things.

And | think those two together --

DR POWERS: Yeah, but | nean that's --
the difficulty I have with --

M5. DROUIN: That's not any different than
your train scenario.

DR PONERS: Well, the trouble is that
when | do determnistic analysis, |I'm saying yes or
no. Wen you give ne your probabilistic estimate, if
| ask you, in particular, you as an individual for the
probabi i stic assessnment, you' re know edgeabl e enough
that you're not going to give ne a point value.
You're going to give me a distribution, and t hen when
| go and conpare it agai nst the data, the changes are
it'safair probability that it's consistent with the
dat a.

MR. DONNI E HARRI SON: And if it's not

consistent with the data, that tells you sonething
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al so.

DR. PONERS: Then you've got an answer.
| mean, she's right about that.

MR. DONNI E HARRI SON:  Ri ght .

DR. PONERS: | nean, the point was right.
|"mjust trying to think of the practicality of it.
Do | ever conme up with an answer or do | always cone
up with 1l can't -- | suspect | can only concl ude that
it's not inconsistent with the data is what | cone up
with nost of thetinme, whichis actually a pretty good
concl usi on.

M5. DROUI N Yeah.

DR POVNERS: Ckay.

MR. PARRY: Excuse ne. Can | maybe add
somet hi ng here?

This is Gareth Parry fromthe staff.

| think in this context the assessnent of
whet her a PRA is adequate is really nore related to
whether it conforms to good industry practice. I
don't think we can --

DR.  POVWERS: | nmean, that's George's
process eval uation, a nd soneti mes you get stuck t here.

MR. PARRY: And there's the additional
el enent of this that there will be a peer review al so

as part of this assessnent. So in a sense it's
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whether it's in confornmance with what your peers think
is good practice.

DR PONERS: Wll, suppose that [|'m
Prof essor Wallis for a second and I worry enornously
about the feelings and sentinents of Shakespearean
schol ars who know little or nothing about PRA but
they said these people have done this analysis and
t hey' re know edgeabl e peopl e and whatnot, and they
declared it adequate, but I can't understand the thing
t hey produced, and | can't understand t he peer review,
and | can't understand the assessnment denonstrate to
t hi s poor Shakespearean scholar that it's, in fact,
adequat e.

And what Mary says is, well, you can't do
it onthe CDF, but you can | ook at the conmponent dat a,
the second tier of data that go in this and conpare
t he predictions and what not agai nst what you observe,
and you get a conclusion that by and largeis it's not
inconsistent with the data; is that right?

MR. PARRY: At that |evel, yes.

DR. PONERS: One of the things |I worry
about enornously is the nuclear PRA community is of
finite scope. They all know each other. They all go
to the sane conferences. They all sing fromthe sane

t ext book, and they can all delude thenselves in the
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same way.

MR. PARRY: This is true of any anal ysis
that can't be directly --

DR PONERS: Conpared against it?

M5. DROUN Well, | hope we're smarter
t han that. | like to think we are, but maybe |I'm
del udi ng nysel f.

DR. POVERS: Oh, the capacity for the
profession to delude itself is enornmous. | nean, | ook
what' s been going on in stress corrosion cracking for
the last 50 years.

(Laughter.)

M5. DROUN. Well, why don't we go ahead
and go to the next slide and get into the staff
reviews? And at this point I'"'mgoing to turn the
presentation over to Donnie.

MR. DONNI E HARRI SON: | think as you al
are aware, under the current way we review risk
informed |i cense and actions, there's a heavy reliance
on the know edge and expertise or experience of the
revi ewer to nmake sure he's | ooki ng at the right things
and tracking to find where the problens are to deal
with in the Iicense application.

And during that, thereis also areliance

on prior reviews, the peer reviews the industry has
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done, the I PE, |PEEE, the research reviews of those
| PEs and | PEEEs, and then prior applications by that
l'i censee.

Those all kind of feed into howthe staff
reviews a current risk informed |icensing action
There's not nuch gui dance beyond that.

As well, there's not that nuch gui dance
for what is expected of a licensee to submt to show
t hat they've got PRA technical adequacy. So that's
al so part of the point of needing these standards and
needing this inplenentation trial phase.

Go ahead.

DR. POAERS: You're |looking at this reg.
gui de and whatnot, and the industry has this peer
reviewthat they swear by, and it's being wi dely used.
| mean, just about everybody is using it and using it
repeatedly. Every tine they refinethe PRAthey do it
alittle nore detail ed or anot her application and t hey
go through another peer review and get this
assessnent.

Wiich one is controlling? |Is the reg.
guide to be? | nean, your standards that you're
setting up are to be kind of the mi ninum and t he peer
review process that the industry has set up goes

beyond that where it can.
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Do you have any idea?

M5. DROUN I'mnot sure | still follow
your question when you talk about m ninum The
standard does have a mninumin it, but when it cones
down to | ooking at the peer review, you know, you're
going to have to do it in <concert wth the
application. So what you need for that application
may not be the m ni mumor what we woul d call Category
1

MR. DONNI E HARRI SON:  And t he peer review
itself may actually, if you follow the NEI guidance,
you may get a range for different areas, different
grades, and so it doesn't necessarily give you a
mnimum or a maxinmum It gives you a score, if you
will, for each of the different areas, and then you
have to | ook at those areas in the context of the
decision you're trying to make and say is that area
inmportant and is it influencing the decision |'m
trying to nmake.

Andif it's not, thenyou cantolerate, if

you will, a lower quality analysis or maybe even a
bounding analysis in that area. Whereas if it's
i mportant, you may want to say, no, |'ve got to have

a good analysis here to be able to buy off on this

deci si on.
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So it's highly dependent, and | don't
t hi nk a peer review establishes a m nimum Like Mary
has said, | think that the standard actually has three
| evel s, and --

DR. POVERS: VWhich 1'Il transparently
admt that |'ve quite understood, but that's okay.

MR. DONNI E HARRI SON:  That's fair.

DR. PONERS: This is not the forumto try
to explainit to ne.

MR. DONNI E HARRI SON:  And believe ne, |
woul dn't try to explainit. One of the things that I
think we're trying to do in this trial phase is | ook
at the standard and | ook at the reg. guide and see if
we stunble over problens, interpretations, and
especially things that go across |evels.

Isit really true that, you know, sone of
these areas truly go across capability categories or
are there sonme of them that you should have a
demarcati on that di stingui shonelevel of quality from
another within a certain area?

But that's part of the pilot. That's part
of what we're trying to do.

DR. PONERS: One of the things that the
rotations in the regulatory field worry about is the

di stinction between conpliance with a regul ati on and
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sel f-policing; that when you create a standard with a
regul ati on, peopl e come up and neet that standard, and
there's no incentive really to go beyond that.

Whereas without a standard and putting
reliance on this peer review process that's enpl oyed
to deci de whether sonmething is qualified creates an
incentive for innovation and inprovenent. Have you
t hought about that?

M5. DROUIN: | agree that the peer review
is a nmechanismfor creating i nnovati on because as you
| ook at things, you learn nore. You find out, oh,
well, it wasn't quite the way | thought it was or you
think of a better idea or you notice sonething is
wrong or whatever.

| think using a peer reviewas a mechani sm
t o det erm ne what you have done, how you' ve gone about
doing it nmeets the intent of what you wanted, is an
efficient way to go. It has its di sadvant ages, but |
think it has nore advantages to it than di sadvant ages.

DR. ROSEN:. Having seen one fairly cl ose
up, | can say that it creates a | ot of peer pressure
to inprove. That's a partial answer.

MR. DONNI E HARRI SON:  And | think if you
| ook at sonme of the experience during the peer

reviews, there were cases where licenseesintheearly
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phases of this process thought they had good PRAs.
The peer reviewcane i n and actual |y ki nd of surprised
themw th | ower grades than they expected, which put
thelicenseeinto, if youwll, afairly aggressive --

DR. ROSEN: Wal king around snug and
conpl acent, and they come in and you end up with 72
action itens.

MR. DONNI E HARRI SON: Ri ght .

DR. ROSEN: Holy mackerel .

MR, DONNI E HARRI SON: And | think what
that did at | east for a couple of licensees is it kind
of woke themup and made themgo of f and actually end
up with a second peer review because they wanted to
show that they were actually not as bad as they
t hought they were good, and they wanted to get that
finding.

So | think the peer reviewprocess if done
correctly can do that, and it brings the whole
i ndustry up by doing that, recognizing there's flaws
in the process whenever you do that.

If we can nove on to the purpose of the
pilot, there's |isted here about six different itens.
The first one is just saying that there's things
within the reg. guide and the SRP that nake

observations or clarifications to the ASME st andar d.
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There were sone things where if you will | guess |
woul d characterize themas di sagreenents between the
standard witers and the staff when it conmes to the
term"significant” and how you define "significant."

And so we want to use this pilot to get at
that, and we want to |l ook at the interpretations of
the requirements and see if we both, us and the
i ndustry interpret things the sane way.

And then there was a question early on
about docunentation needs. | knowin a neeting we had
in Novenber of last year with the industry they
poi nted out that the reg. guide in its docunentation
section could be msinterpretedin some places, andif
you will, I'lIl count that as a |lesson |learned. W
corrected that before we published the reg. guide. So
we took that feedback in the Novenber tinme frame and
changed t he docunent ati on secti on of Reg. Cuide 1.200
so that it was a little clearer for the industry to
under st and.

Sone of the other things that we're trying
to do here is we're trying to assess the licensee
sel f-assessnent process to see howeffective that is.
This is the self-assessnment they do between the NEI
002 review and the ASME standard. So they have to

| ook at the difference between those two things.
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They did a peer review. Now they've got
a standard and they need to bridge the gap. So we
want to | ook at that and see how they do that. It's
an opportunity to look at the scope and |evel of
detail, the licensee application specific submttals
and the scope and | evel of detail of our reviews.

Part of the efficiency that is expected
out of the standard is that we wll have nore
efficient reviews and nore focused revi ews, and t hey
won't have to go as detailed in certain areas. So
that's a hope. That's one you pursue.

In the process of doing this, I'm sure
we'll identify things that need to be changed or
revised or clarifiedw thinthereg. guide, withinthe
standard review plan, even in the standard, the ASME
standard or the sel f-assessnment gui dance that NEl has
devel oped.

We're also going to gain some insights
i nto how many resources, how nuch effort is involved
in doing one of these reviews, and | think the
| icensees are going to learn a great deal of how nuch
does it take to develop a license application that
neets the standard, that neets the reg. guide.

And then these insights that we gain

during this pilot | think will be helpful in the
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devel opnent of the other standards and how we handl e
t hose and inplenment those. So the ones on fire,
external events, | ow power and shutdown that foll ow,
we'll learn fromthat.

Okay. Now, the scope of the pilots.
There's five pilots. The first one that's comng in
is Colunbia. It's ariskinformedtech spec. They're
doing a diesel generator AOI. They call it a |oud
conpletion tinme extension. |Its intent is to extent
the allowed conpletion tine to 14 days, as long as
t hey' ve est abl i shed sone ri sk managenent acti ons, what
we'll refer to as conpensatory neasures.

The way their tech spec is laid out,
during the first 72 hours, which is their traditional
time, they have to put these conpensatory nmeasures in
pl ace and have them ready, and after they do that,
then they can extend the outage to a 14-day outage.

O herwi se they have to follow the way they do things

NOW.
DR. PONERS: On this particular piloting,
they will, of course, have an extensive seism c PRA?
MR. DONNI E HARRI SON:  No, no. The scope
of this pilot -- maybe that's in my next slide or one
of my earlier ones. Yeah, we'll just junp to there --

the pilots are actual risk informed submttals. OCkay?
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So we have to wite an SE that talks about the
subm ttal, to approve the submttal of which a smal
pi ece of whichis PRAquality for technical adequacy,
but the pilot is only focused on the standard that we
have endorsed in Reg. Guide 1.200, and that standard
is a full power Level 1 PRA plus LERF.

The ot her aspects, the external events,
| ower power shutdown will still be reviewed as part of
the application, but it wll be reviewed like we
revi ew applications today, because we don't have an
endorsed standard that's been approved and issued in
t he reg. guide.

DR. PONERS: | nean, if sonmehow a pl ant
within 200 mles of Mount St. Helen's, it strikes nme
as one that seismc can be a fairly inportant
determiner and how long it can have its energency
di esel generators out.

MR. DONNIE HARRI SON:  |'msure that will
be a topic as part of the review |'mjust saying
that it's not part of the pilot. So that issue wll
have to, just |like | ower power and shutdown, has to be
dealt with just like fires has to be dealt wth.

So you're right. You have to deal wth
it. It's just that it's not within the scope of the

pilot. I1t's in the scope of the application.
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And one of the points |I have on here is
when we have the future standards are devel oped and
endor sed, then | woul d expect we woul d go t hrough t hat
process, a pilot process or sonething like that as
well, where we would test themout or could do that,
but at this stage we don't have that. So we're doing
what we have with what we have.

The other aspect, and I'Il just hit on
this while this slide is up here, is that because
these are pilots and we're trying to exercise the
entire standard, use the entire reg. guide even
t hough, for exanple, Colunbia is a diesel generator
AOT extension, we are going to | ook at things that are
unrel ated to that application that are in the PRA
st andar d.

So the SEwi ||l be on the standard, but the
pilot will actually go beyond the application because
we want to exercise the full breadth of the reg.
gui de.

DR. ROSEN. | assune the people who are
submtting this understand that.

MR. DONNI E HARRI SON:  They under st and t hat
very well, andif I'mincorrect, Biff will correct ne.

M5. DROU N Let's put it this way. W

tried to make it clear, and we have verbalized it
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nuner ous tines.

DR ROSEN. Maybe they'll listen.
MR. DONNI E HARRI SON: Vell, as an
observation, | think I would say we've al ready seen

one lesson is as |icensees have gone out to devel op
t he docunmentati on to support PRA quality or technica
adequacy, they're seeing it as a -- | think they're
coming torealizeit's a bigger thing to do than they
t hought originally. It's taking!|longer to devel opthe
submttal and to do the evaluations than they
originally thought.

So one of the reasons why we haven't got
noving too fast on this to start with is because the
submttal s have not yet shown up. That's going to
change next week

Linerick is a risk informed tech spec.
It's a 5(b) initiative. This is where they're noving
the surveillance test intervals to alicensee control
docunment. | just put on here that they're not noving
surveill ance requirenents. The test intervals are
going to be based on arisk infornmed process. Soit's
a process revi ew

SONGS will be comng in a risk inforned
tech spec as part of a batter replacenent, and they're

going toreconfigure their DC power system Wat it's
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goingtotrytodoistoallowan on-line cross-tab of
DC subsystem within a train for up to 30 days for
mai nt enance and repl acenment of the batteries.

DR. ROSEN: A tenporary change, not a

per manent change, right?

MR. DONNI E HARRI SON: The battery
repl acenent is tenporary, but the tech spec will be
permanent. This will be --

DR. ROSEN: The tech spec wll be

per manent, but you said they're going to reconfigure
their system

MR, DONNI E HARRI SON: They're going to
reconfigure it permanently.

DR ROSEN: That reconfiguration is
per manent ?

MR. DONNI E HARRI SON:  That's a per manent
reconfiguration. Wat they're doingis they have four
batteries, and the way the tech specs are laid out,
they want to split themin the trains so you'll have
an Atrain and a Btrain with two batteries each, and
they're going to gain, again, the idea of being a
t hree-day AOT because they can take a battery out and
still have train DC

DR. ROSEN. Well, they're nmaking a design

change under a pilot of a reg. guide?
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MR. DONNI E HARRI SON: Well, no. Again,

this is a real application, a risk inforned
application. So we're goingto do a safety eval uation
of that application. It's just that it's a piloting
of the aspect of the PRA technical adequacy.

DR. ROSEN. Ckay. So you're going to do
a safety evaluation for the change. It's going to be
j udged agai nst Reg. CGuide 1.174.

MR. DONNI E HARRI SON:  Ri ght.

DR ROSEN: In terns of delta CDF?

MR. DONNI E HARRI SON:  Right, and --

DR. ROSEN:. For a permanent change.

MR, DONNI E HARRI SON: For a pernmanent
change.

DR. ROSEN:. Ckay, | guess.

MR. DONNI E HARRI SON:  And, again, that's
the point of all of these. These are all I|icense
appl i cati ons. I would say the only one that is

probably pseudo not a license application is the next
one, surry, which is a 10 CFR 5069 application. W
don't have the rule yet. So it's hard for themto
have a |icense application. They're piloting the
i ndustry gui dance on 5069. And hopefully once the
rule goes out it would be a fairly quick turnover if

t hey had done this and we've accepted it to actually
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i npl emrent it then.

DR. ROSEN: And what's the scope of their
5069 application?

MR. DONNI E HARRI SON: It's only for a
coupl e of systens, but within 5069, if |I can regress,
it's a process review. So even though they may only
do it for a couple of systens --

DR. ROSEN: It's a process.

MR. DONNI E HARRI SON:  -- we're approving
the process. Once the rule goes out, it would be a
process approval. So the systens are just to
denonstrate how the process worKks.

DR. ROSEN: But they would still have to
comply with the rule when the rule would cone out.

MR. DONNI E HARRI SON:  Right, right. You
woul d have to send in a |license amendnent.

MR. DONNI E HARRI SON:  Right, exactly, a

license amendnent. W would review the license.
Again, | would assune if we're part of the pilot, at
| east on PRA on technical we'll be ahead of the gane

when that pilot cones in.

And the | ast one you heard t hi s norni ng at
| east briefly fromSouth Texas, their 4(b) initiative.
Sothat'sthe five applications we're actually | ooki ng

at .
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I'1l skip that one.

| put this slide in here because | think
we needed to understand sonme of the -- when we're
trying to schedul e these pilots, sonme of the things we
had to think about, trying to do this within a one-
year period, and as we nove al ong we' re ki nd of doi ng
it in about seven nonths.

We have been havi ng regul ar nmeeti ngs and
we plan to continue to have those neetings. W've
hel d t wo general public nmeetings with the industry and
the pilots. W've also had for the first three
appl i cants, we've had i ndi vi dual nmeetings withthemto
tal k about their application and in that context talk
about PRA technical adequacy within that context.

W plan to continue to hold regular
neet i ngs about every coupl e of nonths while the pilots
are going on so that we can feed back | essons | earned
to the other pilot applicants, and they can feed us
what they're getting out of this as well.

The second bullet just recognizes we're
doingmultiple-- there'snultiplelicenseesinvolved.
W' re doing different kinds of applications. W're
using nultiple staff reviewers, and we need to nmake
sure we get efficienciesinthose reviews such that we

don't end up affecting all the other work that we have
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to do.

So there's other risk informed Iicensing
actions and rul emaki ng that's goi ng on, and we need to
make sure those things aren't inpacted during this
process.

And as much as possible, because of all
that, the trial application reviews are going to
overlap. So we're going to gain efficiencies fromone
review and nove it to the next and just have an
over | appi ng process goi ng on.

And as an exanple, here's the near term
schedule for the pilots. Like |I said, next week we
expect to get an application fromColunbia. | think
by t he end of May right now at | east we' re supposed to
be getting sonmething fromSONGS and Linmerick. W're
going to go out to Colunbia the week of June 7th.
We're supposed to get a trial application submtted
fromSurry. | think that's been postponed, that one,
as | heard this norning, that it's been postponed a
f ew nont hs.

The status neeting we'll hold at the end
of June to go over what we | earned during t he Col unmbi a
visit. | think Colunbia is going to be a good tri al
for everyone. It will help the staff to go out on a

visit to | earn about howthey conducted the visit and
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what maybe to change in future visits to do these
revi ews.

The week of July 12th we' re supposed to go
to Linmerick. The week of August 9th, we're going to
go to SONGS. At the end of August we're supposed to
get the application or some tine in August; | think
it's md-August actually we're going to get an
application fromSouth Texas for the 4(b) initiative.

DR. ROSEN: Go down there. It's a lovely
time in South Texas.

MR. DONNI E HARRI SON: Wl |, we' re pl anni ng
actually not to go there until OCctober, see.

M5. DROUIN. At the earliest.

MR. DONNI E HARRI SON: At the earliest,
yeah. Mary is in control of that schedul e.

M5. DROU N. And as sonmebody who was born
and rai sed i n Houston, | know you don't go down there
bef ore Cctober.

MR. DONNI E HARRI SON:  And t hen we pl an on
havi ng anot her status neeting at the end of August.

DR. POAERS: You' ve got to suffer when you
work for the NRC, and you've got to love it.

MR. DONNI E HARRI SON:  And in this case we
can kind of control our own desti ny.

And the last one I'll | eave off her and
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pass on to Mary. Appendix C of Reg. Guide 1.200 was
to be issued by the end of August, and that appendi x
is for the external events, ANS external events
standard. So with that 1'Il pass on to Mary.

M5. DROUIN: Yeah, | just want to go over
t he overall schedule of 1.200 because as we | ook to
next year of when we're going to publishit as Rev. 1,
you know, there's other parts to 1.200 than just
Appendi x A and Appendi x B.

We do have Appendi x C, which wi || have our
endorsenment of the standard. That standard came out.
W're in the mdst of reviewing it. W' ve gotten
various conments fromthe different offices in the
agency and comments from the regions. So we're
pul ling together our staff comments right now and
trying to sort through them

We hope t o go t hrough sone publ i c neetings
t hrough the summer and discuss it and then finally go
with formal public review and comment by the end of
August on Appendi x C.

Go t hrough t hat process sothat ultimtely
as we go through the pilots we are | ooking to have al |
of our lessons learned fromthe pilots by Decenber,
t he end of Decenber

That doesn't nean that we would wait till
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t he end of Decenber to start nodifying the reg. guide.
You know, as we learn sonething we'll do it, but to
try and have all of our |essons |earned and our
changes nmade to the reg. guide by the end of Decenber
so that we woul d go out on public review and conment
for Rev. 1.

So what |'m saying is we're doing two
public revi ew and comment periods, one i n August, but
that will just be on Appendi x C of the reg. guide, and
then we will go back out on public reviewand comrent
onthe entirereg. guidein January withissuingit at
the end of April. So in between there, you see,
have sonme question marks there for ACRS. W were
t hi nking of coming back to the ACRS in Novenber of
this year where we would talk both on the external
events and al so what | essons | earned we' ve had on t he
pilots to that date.

Then go out for public comment | said in
January. We would ultinmately want to cone back to the
ACRS in March because in order to issue Rev. 1 of the
reg. guide we wll need a letter from the ACRS
approving that publication.

We' d al so have to go to CRGR al so in that
time period, and we've interspersed public neetings

t hr ough the process.
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So | kind of junped around in trying to
explain the schedule, but thereit is. Now, Donnie,
do you want to wap up?

MR. DONNI E HARRI SON:  Yeah, |'Il do the
first two and you can do the |ast two.

M5. DROUIN:  Ch, okay.

MR. DONNIE HARRISON: 1'Il nake a point
bef ore we concl ude though. Again, the focus here is
on the PRA technical adequacy guide. So in these
appl i cati ons when t hey cone i n, concei vably our source
of the pilot is broader than the application. So we
could find PRAtechni cal adequacy i ssues that may have
nothing to do with the application, and we would
identify those, but it wouldn't stop the application.
So the application may still be approved even wth
that, in that situation.

Li kewi se, you coul d have an application
not succeed for determ ni stic reviewreasons, and yet
the PRA technical adequacy part of it would nove
forward. So that's just a recognition of what can
happen in the process.

And just to conclude, we're just now
enbarking on the trial inplenentation phase really,
and it's going to involve sone actual license risk

i nforned applications.
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M5. DROUN And as | said earlier, you

know, we have a lot of things that we're | ooking
toward in the pilots to help us on sonme outstandi ng
issues torevise in the reg. guide. Donnie nentioned
probably the nobst significant one is coming to a
determ nati on of what shoul d be the definition of the
term"significant."

And then just |ooking at, you know, how
are these requirenents being interpreted. Hopefully
there will be sonme resol uti on on pl aces where we still
have objection. | nmean, ny personal goal is |'d |ove
to have an appendi x that says no objections so as we
can resolve all of these and conme to an agreenent on
them it would be ideal

I"m also hoping that as we go through
these pilots that we get sone good | essons | earned
that will really help us as we i npl ement the next set
of standards. You know, this has been a very
chal l enging piece of work to do, and hopefully we
aren't going to repeat sonme of the sane m stakes and
make the process a lot nore efficient as we endorse
and i npl ement the external events and as we go into,
you know the internal fires and | ow power shut down,
that those will go al ot snoot her fromwhat we' ve been

t hrough on the ASME standard.
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DR ROSEN. What do you think about the

idea that the term"significant," the context around
it, that something is significant if it would inpact
t he decision making process. |If it's not going to
change t he deci si on or have an i npact on the deci sion
maki ng process for the context, it's not significant.

What do you think about that?

M5. DROU N: That is one explanation you
could use, but | think that can be difficult to use
that kind of definition when you're getting into a
requi rement that says, you know, "Don't dothis. Only
do this for your significant ones."

How you wite that into the standard when
you don't know the application

DR. ROSEN: It's only good after the fact.
It's not good as an a priori.

M5. DROU N: Yeah. But you know, it could
be that as we go through the pilots that we becone
creative enough to wite sonmething of that order.
nmean, | don't know. | nean, | feel as though it has
to be quantitative, but we're certainly open to try
and find a qualitative definition.

DR. ROSEN: Well, see, sonethinglikethat

woul d be consistent with the history of devel opment of

t he standards. 1t has al ways been application driven.
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You know, here's how good a PRA you need to do this,
not just how good a PRA you need, period. Because you
don't need a PRA at all.

M5. DROUIN: | woul dn't agree t hat when we
wote the standard that it was application driven. |
nmean, when you deci ded to wite what the requirenments
are, for exanple, on your systens analysis or your
initiating event, we certainly didn't think, "Oh,
we'll wite this requirement because of this
application.”

We wr ot e t he requi renent because that was
needed to achieve the objective of that technical
el ement .

MR. DONNI E HARRI SON:  But if | can maybe
agree with you, there's two different things going on
her e. There's things that are significant to a
deci sion and then things that are significant within
an anal ysi s.

The problem we have is we're using the
anal ysis and maki ng a decision, and if you separate
t he two, then you end up with different definitions of
what's significant. You have to have different
definitions because you don't know the application,

and that's part of it. It's not a problem but it's

part of the issue with the word "significant” within
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t he PRA technical ASME standard. It's just what is a
good PRA, and what are the elenents that it has to
have.

DR APOSTOLAKI S: Vell, we are a
regul atory agency. | nean, we maeke regul ati ons.

MR. DONNI E HARRI SON:  Ri ght .

DR. APOSTOLAKIS: So that ultimtely has
to support regul atory decision naking.

MR. DONNI E HARRI SON: Exactly. | agree
with you. It's just that within the context of
writing what does a PRA need to have, you would wite
one thing, and then how you use it in mking a
decision is different.

DR. ROSEN. Right. | know. |'mnot so
sure that that's separable. You know, | could hold a
good tennis racket in ny hand, and you could | ook at
it and say, "That's a pretty good tennis racket,” with
t he t hought that you have in your head that |I' mgoing
to use it to play tennis.

But if my intention is to go hit Nol and
Ryan's fast ball, it's probably not good enough.

MR. DONNI E HARRI SON: | agree, but what
you would say in that case is that that is quality
tennis racket. Its inplenmentation is not good, but

yeah, | can agree with you
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DR. ROSEN: |'mnot convi nced of that. |

think it's context driven.

MR. DONNI E HARRI SON:  Fair enough.

DR. APOSTOLAKI S: Are you done with this?

MR. DONNI E HARRI SON:  Yes.

DR. APCSTOLAKI S: So any di scussion?

That's what it says here, and it al so says
t hat Donni e woul d do that.

(Laughter.)

MR. DONNI E HARRI SON: "1l do a forum
Everything is wonderful. The staff is doing great.

(Laughter.)

MR. DONNIE HARRI SON: They all need
bonuses.

M5. DROUIN | like that part.

DR. SHACK: GCkay. We'll add to your work
| oad.

DR APOCSTOLAKI S: You don't know where
you're starting?

DR. SIEBER. He's starting from scratch

MR. BRADLEY: | don't have a presentati on.
" mgoing to be quick. 1'mgoing to get you guys back
on schedul e today, hopefully.

We have the five pilots that have put a

tremendous effort into this project. This is an
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i mportant effort for the industry. W spent over five
years devel opi ng t he ASME i nternal events at power PRS
standard; spent nearly two years working on the reg.
guide to endorse it, and | think that speaks to the
chal l enge of trying to wite a standard for PRA

And now we're at the nost inportant part
of all of that, and that is taking that and taking it
out of the office building and putting it out in the
field somewhere and trying to make it work out in the
pl ant .

And | guess it's safe to say there's sone
trepidation about this. W now have hundreds of PRA
requi renents, the | evel of detail, and the need for a
nore systemati c consi deration of every el ement of the
PRA i s evident, and we expect this to be a fundanent al
change to the way applications in the past have been
perfornmed and revi ewed.

So we don't see this as a mnor change.
Thisisreally a step change in the regul atory process
and in the evolution of getting risk nmethods into
regul atory space.

The Conmm ssion wote an SRMto the staff
on PRA scope and quality, and this is the first step
of moving in the direction of that SRMgoing into the

Phase 2, as the staff calls it, of theinplenmentation,
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and it's not a baby step. this first step is a big,
three foot step we've got to get over. The interna
events at power is the -- all of the PRAs are
important, but this is the central one, the nost
i mportant.

So | think so far this has gone well
W' ve had good interactions. | think we understand
where we are, what our expectations are for each
ot her, and the pl ants have certainly put a huge effort
intothis. The plants do not want this to fail. They
do not want this standard to become a reason for
protracted reviews or problenms. W all want this to
succeed.

The ASME st andard and t he Reg. Gui de 1. 200
do set a high bar, capability Level 2. Wat's evol ved
is a PRA described there. There is really no plant
that the U S. currently has, but it can be achieved.
Mich of that is in the area of docunentation, andit's
reasonable to expect you should have good
docunent ati on

The plants that have -- the pilots that
have been worki ng on this have put in sone cases, you
know, man-years i nto docunentation, trying to conme up
to the standard.

You know, despite the fact there is sone
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trepidation about this, |I think at the same tine we
all hope that this wll enable nore significant
applications. | think applications|ike 5069 probably
just wouldn't have been feasible absent standards.
We all recognize we need standards to nove forward.

There are i ssues of interpretationinthe
standard. | was at the San Onofre peer review, as
were sone here, and plants have interpreted el enents
of the standard differently.

The real interpretation that matters is
what is NRC s interpretation. Wat is the regul atory
expectation? That istheonly interpretationthat the
vast majority of plants out there care about, and
that's what's going to enmerge fromthis pilot process.

Ri ght now we have a standard, you know,
but at the end of this process, we're going to have a
much better understanding of what is the expectation
for that requirenent. Wat does the regul ator think
that you have to do to neet that?

And that's what we'll get out of this.
We're going to have to comrunicate this to the
i ndustry at |arge before the reg. gui de becones fi nal
next year because at that point this will apply to
every application and every plant going forward, and

so we have a mmj or conmuni cati ons job once we're done
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wi th these pilots, taking everything we've | ear ned and
getting it out into the rest of the plants.

So | think that's pretty much all | have
to say. As Donnie said, the real rubber neets the
road starting next week when we get the Col unbia 200
page on t he docket application, and we hop that's just
a pilot thing and that doesn't set a precedent for
what every plant will have to do forever. Certainly
| don't think we want that.

But we recogni ze the pilots are going to
have to have nore subnmtted, and that's just what's on
t he docket. We have archival docunentation that
probably exceeds that by an order of magnitude or
nor e.

So, again, you know, this isn't a m nor
thing, and so far so good, but the real part is just
nowstarting. So it should be aninterestingthe rest
of the year. W're going to be really busy.

It's a very aggressive schedule for the
plants and for NRC to get through these five pilots
over the next year.

Any questions?

(No response.)

DR. APCSTOLAKIS: Ckay. Thank you very

much, Biff.
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MR. BRADLEY: Sur e.

DR.  APOSTOLAKI S: well, M. Chairmn,
we' re back to al nost ahead of schedul e.

CHAI RVAN BONACA:  You are very valiant.

DR. APOSTOLAKIS: | runthis with aniron
hand, 1'lIl tell you.

CHAl RVAN BONACA: You pressure these
peopl e so hard.

DR KRESS: Valiant.

DR. PONERS: There wasn't enough i nterest
to actually have this sessionis what you'retryingto
say.

CHAI RVAN BONACA: Vel |, | think we have 25
m nutes before --

DR KRESS: Sort of |ike stress corrosion.

CHAI RVAN BONACA:  -- our break. So we'l]l
dotwo things. One, we'll take the break, |onger than
nor mal .

Let nme just before we -- first of all, |
think we should go off the record until the next
presentation, which cones at 3:30.

Second, | would like to just nake a head
count of the reports that we can work on tonight.

(Wher eupon, the foregoing matter went off

the record at 2:50 p.m and went back on
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the record at 3:28 p.m)

CHAI RVAN  BONACA: W are back into
sessi on.

And the next item on the agenda is good
practices for i npl enenting humanreliability analysis,
and Dr. Apostol aki s.

DR. POAERS: What is this, the Apostol akis
day?

DR. APCSTOLAKI S:  Yeah.

CHAI RVAN BONACA:  Yeah, today i s his day,
al t hough - -

DR. PONERS: My didn't you assign hi mMOX
and then he could have a cl ean sweep.

CHAI RVAN BONACA: That's a good i dea.

DR. APOSTOLAKI S: We had t he subcommi ttee
neeting where we discussed the good practices
docunent, and we al so had anot her presentations, but
today we will just talk about the or we'll hear from
the staff on these good practices docunment. It is
supposed to be a general docunent, not tied to a
particul ar nodel for human reliability analysis, and
eventually it will be part of Regul atory Cui de 1.200,
right?

M5. LAOS: Supporting regulatory --

DR. APOSTOLAKI S:  Supporting acceptable
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approaches for determ ning the techni cal adequacy of

PRA. So --

DR SHACK: Anot her appendi x?

DR APOSTOLAKI S:  Anot her appendi x.

DR SIEBER This will be Appendix K

M5. LOS: | don't think it will be an
appendi x to regul atory. It will be a supporting
docunent .

DR APOSTOLAKIS: A supporting docunent?

M5, LA S On how to perform human
reliability.

DR. APOSTOLAKI S: Ckay. So we can start
with Dr. Lois, | guess.

M5. LAOS: Thank you.

Good afternoon. M nane is Erasm a Loi s.
| work for the Ofice of Research, Probabilistic R sk
Assessnment Branch.

And with ne today is John Forester of
Sandi a Laboratories, and Al an Kol aczkowski wi || not be
able to be with us today physically. However, he is
avai | abl e through the phone. He is the primary
devel oper of the good practices.

Also | wuld like to recognize the
contributions of Gareth Parry, who recommended to do

t he good practices docunent, and he has been hel pi ng
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out with working closely with Gareth and Alan in
general .

And Susan Cooper, who is not with us
t oday, but she is also part of the staff.

VWhat we' | | do today, | thought it woul d be
good if | provide a broad overview of the HRA
activities so that the commttee recalls what we're
doi ng there, and then as Dr. Apostol aki s said, discuss
in detail the HRA good practices.

W intend torelease it for public review
and comrent in July, and we would like the cormmittee
approve and agree with and go ahead and rel ease the
docunent .

DR. APOCSTOLAKI S: So you are requesting a
letter.

M5. LOS: W are requesting a letter.

In general, what issues we tried to
address by the HRA research program the first issue
is the HRA i npl enentation. As a matter of fact, this
HRA quality issues, PRA/HRA quality is an inportant
activity at the NRC, and as part of that, we're al so
putting our efforts, but also we have devel opnent a
activities. Later devel opnent is one area that we're
focusing a |ot.

The NRC has new needs. For exanpl e,
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applications for materi al s and waste or newreactors,
therefore. W' re focusing on expandi ng or devel opi ng
new know edge base for human reliability, and also
we' re addressing specific regulatory issues.

And the next chart is a viewgraph, you
know, graphic representation of our activities. The
HRA gui dance reference docunents are on the bottom
this is probably the bulk of our research program
currently.

However, we're al so, as | sai d, devel opi ng
data. Datais one of theinportant |imtations of the
HRA state of the art. HRA state of the art has not
matured at the |level of detail, has not reached the
level of maturity or some other areas in PRA
Probably the primary limtation comes fromthe fact
that we don't have exact data in ternms of nunber of
failures versus the nunber of demands.

VWat we tried to do here is collect
information that exists regarding human performnce
and devel op nmethods that would help us use the |ess
accurate data, but informative data.

We are devel oping a repository which we
call HERA, and currently we're focusing on popul ati ng
the repository with |icensee reports, operational

experience and si nul at or experience, andinthe future
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we'll try to expand to open psychol ogical literature
and non-nucl ear experience.

In terms of nethods, |'m highlighting
ATHEANA. We have a small effort in maki ng ATHEANA
i npl emrent ati on nore user friendly, addressi ng serious
concerns on ATHEANA bei ng cunber sone and, therefore,
not easily to be used by non- ATHEANA experts.

| mentioned the Beyesi an quantificati on of
rushes (phonetic) that go hand in hand with the data
devel opnent. We do planinthe future to revi ew ot her
second generation methods |i ke MERMOS and CREAM f or
t he purposes of taking advantage of what they have in
ternms of nodeling human performance, and if we're
going to develop a third generation human reliability
anal ysi s net hod.

As | nentioned, we have to expand our
know edge base for human reliability, and these are
some of the things. The bullets here represent sone
of the activities.

The | ess yel l owcol or indicates that these
are nore future activities than current activities,
but the humanreliability research programis pl anni ng
to address related conditions, true performers, ex
control roomreactions, slowmy evolving events that

descri be the advanced reactor work, and al so | ow bar
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(phonetic) shutdown operations, and severe acci dents,
t he steamgenerator tube rupture PRAw || force us or
is forcing us to address that.

DR. ROSEN: So you left the bullet off ex
control room actions then.

M5. LOS: Yes, | did.

DR ROSEN: Okay. That's not crew
performance sonehow. There are five bullets under
t hat .

M5. LOS: It's five bullets.

DR. ROSEN: Now, what |'msurprised and |
don't see anything of is organi zational issues. Wen
you think about the future.

M5. LOS: W went to the Conm ssion with
a request to allow us to go back to organization
factors and organi zati onal i ssues. W haven't hadthe
approval vyet.

In actuality we cannot address this issue
yet.

DR. ROSEN: In what?

M5. LOS: The Conm ssion --

DR. ROSEN: Yeah, | heard the first part.

M5. LOS: -- nust tell us, nust all ow us
to address the issue.

DR. APOSTCOLAKI S: Because it has
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explicitly disall owed you?

M5. LA S: Explicitly stopped the work
about ten years ago.

DR. ROSEN: So you have a current request
into the Commssion to allow you to begin in the
cont ext of human factors anal ysis or human anal ysi s - -

V. LA S: Human  cycl es, human
per f or mance.

DR. ROSEN. -- yeah, to consider the --
it's like a fisherman who knows everyt hi ng about fish
and knows not hi ng about the ocean to do human factors
wi t hout knowi ng anything about the organization in
whi ch the fish swim

Sotoneit'sinmportant to be -- you know,
it's not sonething you' re going to do overnight. It's
j ust somet hi ng you begin to consider. You understand
the literature. You understand what's going on and
you begin to get into that horrible issue of safety
culture.

But | really think that it's just unw se
to close our eyes to this

M5. LOS: Inactuality we do believe that

the Conmission will let this go ahead. W think in
preparation, | guess, since a year ago due to Davi s-
Besse and other higher priority activities. Jay
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Persensky has the |l ead, and |I think NRR has the | ead
for it.

The EDO had some comments, came back to
the staff, and we were not able to address the EDO s
comments to go to the Commission. So there are two
t hi ngs.

One is the staff was not able to bring it
back to the Commi ssion, and the Conm ssion was not
able to -- and, therefore, we don't have the go-ahead
yet.

However, | dowant torem ndthe commttee
that inthe early '90s or md-'90s we were doing a |l ot
of work in organi zational factors, and we do have two
NUREGS ready to go out to be published, and that
represents a lot of work in the area. It isn't that
we haven't done a lot, and that work is really
current.

Interns of actual applications, the good
practices and the HRA nethod review addressed
primarily |icensing issues, Reg. CGuide 1.174 types of
| i censee applications.

We are devel oping to the extent we can --
we use HRA i nsights to support various activities. An
exanpl e her is the fire manual actions. W tried to

address in ACRS recommendations. W tried to provide
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human reliability insights and reliability framework
in that activity, but again, as | nentioned, the HRA
gui dance is an activity that we're going to tal k about
t oday.

And agai n, to provi de a broad perspecti ve,
the HRA guidance consists of three docunents.
Docunment one woul d be kind of a publication, a high
| evel summary of the HRA state of the art, and we pl an
to have it ready to Decenber, and docunent two is the
one that we're going to tal k about today, and we woul d
like togoto publicreviewinJuly and finalize it by
Decenber.

And then we're going to, starting in
January, we'll start developing -- evaluating first
and second generati on nethods with respect to the good
practi ces.

Wthin that reviewwe' ||l try to enconpass
HRA et hods t hat have not been devel oped in the United
St at es. However, |icensees may use it, and that
i ncl udes MERMOS, CREAM et cetera. So it will be a
broader review than just --

DR. APOCSTOLAKI S: But why does it take so
| ong, Erasm a? Decenber 'O06. And you guys go to
wor kshops. You listen to each other. Wy should it

take two years?
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M5. LOS: It will take at | east one year.
These are many nethods. It wll take at |east one
year to have a good draft, and then come to you,
havi ng t he peer review, incorporate public comments.
This is going to be at least -- | envision that this
is going to be nmuch nore volum nous, much bigger
docunent than the HRA good practices.

Now, as you renenber a comrent we made at
t he subcomm ttee neeting was that the good practices
docunent shoul d be viewed by the principles of other
net hods, and rather than doing things in the reverse
order here, should we have this docunment first,
eval uati ng what's out there before we wite the good
practices docunent?

M5. LOS: As amtter of fact, that's how
we started out. W started out looking at -- we
started out evaluating the existing nmethods wth
respect to Reg. Guide 1.174 applications, and we
started saying, "This is good. This is not good," et
cetera, and then we figured it out, good or not good
with respect to what, your opinion or ny opinion?

So the good practices in a way is the
standard, is the agreenent anong the HRA practitioners
t hat, yes, these are the principles for the enpl oynment

of good HRA. Once we agree, as you had nentioned in
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t he subcommittee neeting, you recommended a broader
review than donestic review, and we are going to do
t hat .

So incorporating the comments from the
nore general HRA-PRA community then we will have an

agreenent that these are good practices, and then we

will be able to evaluate the various nethods wth
respect to -- | think it's --

DR. APOCSTOLAKIS: Well, it could be the
ot her way.

M5. LOS: -- to what extent the various

nmet hods can neet or cannot handle the --

DR. APOSTOLAKI S: By t he way, as you know,
there was a special issue with the journal with the
papers fromthe Munich workshop. Were you there at
t he Muni ch wor kshop?

M5. LOS: | was not. | was not part of

DR. APOSTCOLAKI S: But one of the papers by
Strata (phonetic) and others, with atitle on "The Wy

to Assess Errors of Comm ssion," does, in fact, sone
of these things in different context. VWhat is
interesting is that they give a categorization of the

exi sting methods, and there are three categories:

task and activity related approaches, condition
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rel ated approaches, which I think is ATHEANA, is the

cont ext i ssue, and cogni tion rel at ed approaches, which
is | think sonmebody el se's.

So there is a lot here in this paper
Again, the notivation is different. It's how do we
collect data, and they say in order to collect data,
you have to have sone idea of it, but a |ot of what
they're saying here is really very relevant to this
i ssue of what ki nds of npdels are out there, and then
t he next that woul d be good practices and so on.

And | was very pleased to see this. There
is no American quoted though for some reason.

M5. LS well, all of --

DR. APOSTOLAKIS: Unless it says ATHEANA
you guys don't parti ci pate.

MR FORESTER John Forester, Sandi a Labs.

| was at the Munich nmeeting, and so I'm
famliar with it.

DR. APOSTOLAKI S: Yes, but you're not an
aut hor.

MR. FORESTER: No, |'mnot an author on
your paper, no, but we've talked a |ot.

DR. APOSTOLAKIS: Well, | think you get
credit at the end.

No, but what |'m saying is that people
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have already started thinking about this, you know.
What are the conmon el enments. There's a figure here
that has the top -- in fact, the top part of the
figure is exactly what you're trying to do, and then
t hey' re saying, "Now, here is another nodel which is
ATHEANA, how it handles these things." So it's very
useful, very useful. | nmean, we didn't have the
resour ces.

M5. LOS: One clarification is that the
good practices address current state of the art. |
mean, we've talked a little bit about that in the
subconmm ttee. To the extent that, yes, we | ook at the
errors of conm ssion as beyond the state of the art,
but probably what you reconmrend here, it woul d be |ike
probably t he next step, third generation net hods where
we would sit back and we'd go and we'd review
everybody else's nmethod in a collegial way we'd

devel op the net hod t hat enconpasses the good aspects

of --

DR. APOSTOLAKI S: Yeah, but that's for the
future.

M5. LOS: Yes.

DR, APOSTOLAKI S: | mean, for this
particul ar docunent, | reconmend t hat you have a peer

review right away.
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M5. LA S Yes.

DR. APCSTOLAKI S:  Yeah.

M5. LOS: But | doubt that those ideas
will get into this docunent.

DR. APCSTOLAKIS: Well, | nean, there is
a group of nmethods that is related to cognition. Now,
t hose guys may tell you, well, it's a good practiceto
worry about ABC, and then you decide whether it, in
fact, would be a good practice.

Because this docunment nowis really very
much i nfluenced by ATHEANA, which is not surprising,
you know, but --

M5. LOS: You nean the current version.

DR, APOSTCLAKI S: Yeah, the current
version. So getting sonme input from those people.
Are you going to talk at all about the plan? You said
you are planning to have this peer review, or thisis
it?

M5. LOS: This is it. | think John is
going to --

DR. APOSTOLAKIS: So this PRArevieww ||
t ake pl ace --

M5. LOS: In July.

DR APOCSTOLAKIS: -- in parallel withthe

public coment period.
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M5. LOS: That's right. As part of the

public comment period we wll request non-domestic
entities that are recognized in the HRA area --

DR. APCSTOLAKI S: Wihy not al so donestic?

M5. LOS: Donestic is given.

DR. APCSTOLAKIS: Oh, | see. Ckay. Soit
would be a formal peer group or you wll them
i ndi vi dual I y?

M5. LAS: W have to think about
individually. You just recommended and we haven't
t hought about it, but we plan to do that.

DR. APCSTOLAKI S: Ckay.

M5. LOS: Okay. Wth that I will ask
John Forester to do the presentation.

DR. APOCSTOLAKI S: Al though, just a |ast
conment. \Wen we tal k about cognitive nodels, it's
worthwhil e to repeat what Dr. Kress said at the end of
the subcommttee neeting. Throw everything that is
related to the operator's mnd out of the report.

DR. KRESS:. | did.

DR. APOCSTOLAKIS: That's going to be the
advice. He doesn't want to get into anybody's m nd.

MR. FORESTER 1'd like to first address
t he i ssue that's been underlyi ng the work we' re doi ng.

As you know, PRA/HRA is being used. It's being used
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to assess risk associated with current operating
condi tions, for exanpl e, pressurizedthernmal shock, as
Erasm a nmentioned, possibly steam generator tube
rupture, severe acci dent i nduced st eamgenerator tube
rupture, fire scenarios, and so forth.

So since a human i s an i nportant -- can be
an i mportant contributor torisk, it's also inportant
toinsure that the HRA quality is good. So HRA needs
to sufficiently represent the anticipated operator
performance, and the support of that NUREG standard
review plan 19 is noted that nodeling of the human
performance needs to be appropriate.

I n addi tion, the reg. guide for PRA Reg.
Guide 1.200 cites and reflects the ASME standard and
i ndustry docunents related to what kind of things
shoul d be done. So they address what to do, but
there's less in those docunments on howto do it.

Sothat's what we'retryingto address, is
to provi de better gui dance for howto do t hese things.

So our solutionthenis to devel op the HRA
good practices as we've tal ked about, and the goal is
to have something that's wuseful obviously for
practitioners, people that are doing HRAs, but also
non- experts such as possibly reviewers and NRRthat's

going to be review ng submttals for plant changes and
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so forth.

And incidentally, that's another way HRA
is currently being used is for plant changes and the
ri sks associated with plant changes.

kay. So we devel oped the nature --

DR. APOSTOLAKI S: During the subcomm ttee
neeting that | think one nmenber -- | don't renenber
who -- said that maybe this is too anmbitious to have
a single docunent both for reviewers and
practitioners, do you renmenber that? And that perhaps
you wi |l need additional guidance for reviewers?

MR. FORESTER: That may be t he case. You
know, | guess that's part of what Reg. Guide 1.200 is
trying to do, is a specific guidance for the adequacy
of the analysis, and this type of docunent, you know,
assum ng you could read this, it would give themsone
i nsight about what to look for in review ng those
docunent s.

You may be right. They may need nore
speci fic gui dance, but this should be a useful guide
at sonme level, | would think.

DR. APCSTOLAKI S: Right.

MR. FORESTER  So as Erasm a nentioned,
we' re devel opi ng the good practices, and that's what

we' || discuss today.
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DR. PONERS: John, a coupl e of nont hs ago,

Jay Persensky cane down to us and tal ked about a
docunent they had prepared to descri be sone screening
net hodol ogies for human factors exam nation of
| i censee applications. Does that document provide a
hint that you need a simlar sort of thing for the
human reliability analysis of |icensee applications,
a screening kind of technol ogy, or is that part of it
or --

MR FORESTER | think this would be
considered part of that. | nean, |I'mnot famliar
wi th exactly the work you' re descri bing, but certainly
gui dance for how to assess human factors issues.

DR. PONERS: What was identified thenis
i censees submit an application that involves sone
sort of human activity. They woul d consi der the human
factors in kind of a rote fashion, whereas what you
really wanted was to spend a |l ot of tine on the things
where human factors were inportant and bl ow off the
t hi ngs where human factors was there, but just not
very inmportant in the operation, and so they needed
some sort of screening nethodology to know how to
devote their tine.

And they came up with this approach that

seens |like it's reasonably successful in focusing
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their attention on the things that are inportant.

Simlarly, | wouldjust presunethat there
are |l ots of licensee applications that have sonet hing
to do wth human reliability in which human
reliability could be quite low and still be quite
accept abl e; others where the humanis very critical in
the success of the operation, and so one would
obviously want to screen those things, to |ook at
those things, looking at the best practices and
what not in great detail if humanreliability were very
i mportant and maybe not so nmuch if it did not matter.

"' mjust wondering if there isn't another
thing on your to do |list here or anot her aspect of the
to do list that Jay has pioneered sonething that we
coul d | ook at.

M5. LAOS: This docunent is kind of going
hand in hand with the one that Jay created. That
docunent hel ps nore to what extent, how nmuch effort
the staff should devote to reviewing all of this
activity or request.

DR. POVNERS: kay. So it really covers
what you're doi ng here.

M5. LOS: But assum ng now that sone of
the requests have been considered inportant to be

reviewed, thenif it's arisk inforned request, these

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

251

docunents will help the reviewers.

DR PONERS: GCkay. So these things are
not independent of each other.

M5. LOS: Absolutely, and we're working
on inter --

DR. PONERS: | just have to say | thought
that that was a singularly good concept that Jay had
conme up with then, and I would think that the agency
woul d be just cheering |ike crazy over it because he's
finding a way to optim ze the resources devoted to
t hese revi ews, and that seens |i ke a good i dea to ne.

MR. FORESTER: Ckay. This is just a
little bit nowthe bases and t he approach for the HRA
good practices, of course relying onthe SME standard
and i ndustry docunents that address, again, what are
t he high I evel things that need to be done. That, of
course, provi des sone general gui dance, and we want to
provide nore detail for that.

VWhat we're doing i s based on exi sting HRA
nmet hods and tool s that are out there to descri be these
i ssues that tal k about HRA processes, insights from
the literature, reviews of PRA and HRA applicati ons.
Bot h nyself and Al an Kol aczkowski were an aut hor on
this and participated in these applications.

So we have experiences fromreviewing it,
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fromreview ng the applications and i n conducting the
applications al so, and of course, we're relying onthe
reviewers of the docunent for additional support for
t he basis of the good practices.

So our approach then has been to get
consensus fromthe experts at the NRCin terns of what
we're doing. It will beinyour internal NRCreviews,
ACRS feedback about what's contained in the good
practices, and as Erasm a has said, we're going for
public conment and input fromthe international HRA
comuni ty.

In terns of the scope of the good
practices, the good practices thenselves address
reactors at full power, internal events anal ysis, but
inreality these good practices should be useful for
anyone doi ng a PRA whether it's for eternal events or
ot her kinds of nodes of operation.

The ideais that, you know, these are good
practices in any case. What you might need for
addi ti onal applications, for exanpl e, external events
or low power and shutdown would be additional
i nformation that m ght need to be done, but | woul dn't
expect to find any inconsistencies between what we

say. This should generalize | guess is the point |I'm

trying to make.
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We do not endorse a specific nethod or
t ool . The good practices should fit with any HRA
nmethod that's being used. | will say that in terns of
some of the issues, the quantification level, for
exanpl e, sonme of the existing nmethods m ght have t o be
adapted sonewhat to some special cases, but again,
this is meant to be nethod free.

And we have Ilinked it to the ASME
standard. In fact, in the docunent we sunmarize the
hi gh | evel ASME requirenents so that you can see where
the good practices fit wth respect to the
requi rements in the standard.

And as part of the guidance we also

provi de sonme inpacts of not performng the good

practices correctly. Now, in nost cases that
addresses things like, well, you'll be in conplete or
your nodel wll be inaccurate and, therefore, your

assessnment of risk m ght not be exactly right.

But we talk about that, and we provide
addi ti onal remarks on how to make sure that the good
practices are achi eved, and agai n, we focus on t he HRA
process as opposed to things |ike data.

When you see t he act ual HRA good practi ces
docunment if you haven't, it's organized by |ogica

anal ysis activities. W begin by tal king about the
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overal | or general good practices and then nove to the
pre-initiator human events. Pre-initiators are
operator actions or nmaintenance personnel actions
associated with calibrating instruments or restoring
syst ens. So these are actions that if done
incorrectly could make systens unavail abl e i n case an
initiating event occurred. So we want to provide
gui dance for howto nodel those pre-initiating or how
toidentify the pre-initiating events, howto screen
them how to nodel them and how to quantify them

Simlarly, we address the post initiator.
Once an initiating event has occurred, the operators
want to strive to restore the plant to a safe
condition. W talk about howto identify those events
and provi de gui dance for that, howto nodel them how
to quantify them and then address howto add recovery
actions to the nodel.

There's al so a section in the report that
addresses errors of comm ssion and how to docunent
your HRA results.

DR. SHACK: But it does this not in the
cont ext of particul ar nodel s; just general discussion.

MR. FORESTER: Ceneral di scussion because
we're really focusing on the HRA process here. so

there's alot of activities associated with doing the
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PRA and HRA as opposed to just focusing on
quantification, for exanple, which is what nost HRA
nmet hods focus on doing the quantification process.

DR.  APCSTOLAKI S: They do devel op
structure and don't put them down.

MR, FORESTER: |'m sorry?

DR APOSTOLAKI S: HRA nethods do not
necessarily focus on quantification.

MR FORESTER: Not only on quantification,
no, but many of them will not provide a |ot of
gui dance for howto identify human failure events or
how to put themin the nodels, and so forth. There
are exceptions. You know, there's SHARP-1, the SHARP
wor k t hat was done by EPRI whi ch provi des some of that
kind of guidance, but again, that was nore of a
framework for doing HRA as opposed to a specific
quantification process, tojust slamnore -- the THERP
ki nd of quantifications.

DR. APOSTOLAKI S: Does t he whol e communi ty
agree with the term nol ogy "human failure events"?

MR. FORESTER: Well, you know, it seens to
be bei ng used by nost everyone at this point when you
see it discussedintheliterature and so forth. That
seens to be a fairly common term nol ogy.

M5. LA S: ASME has endorsed the human
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failure event inage.

DR  ROSEN: But doesn't this structure
lend itself nicely to the discussion of issues raised
by organi zational environments?

DR APCSTOLAKI S:  Sure.

DR, SIEBER. It certainly does.

DR. APOCSTOLAKIS: In fact, | wanted to say
t he Conmi ssi on has vet oed resear ch prograns whose sol e
purpose is to study organizational, cultural issues.
| don't think the Comm ssion has ever told the staff,
"Do not consi der organi zati onal factors inthe context
of human reliability."”

In other words, if it's an elenment of a
bi gger picture, | don't think there is a -- no, but
what Erasm a was referring to, there were projects
back in the '"80s and '90s that had the title, you
know, organi zational such-and-such-and-such, and the
Conmmi ssi on said no.

DR. PONERS: | can't inmagine me splitting
a hair like that with ny boss.

DR APOSTOLAKIS: No. You know - -

DR. PONERS: | think | would ask himif |
was splitting the right hair before I went ahead and
didit.

DR ROSEN: Well, a pre-initiator --
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DR. APOSTOLAKIS: No, there's adifference

t here.

DR. ROSEN. -- on identification. Let's
take that one for an exanple. Organizational issues
can dramatically affect the ability of an organi zati on
to identify, you know, conditions that are pre-
initiated. | mean, it's classic, right?

DR APOSTCOLAKIS:  Sure, sure.

M5. LOS: So in a way the HRA and PRA
i ncl ude sone aspects of organi zati on perfornmance, but
not explicitly, and not probably to the extent that it
shoul d.

Even equi prent performance, if you do a
true plant specific analysis and in the case of a high
unavail ability of inportant systens, one could infer
fromthat that because of corrective acti on probl ens,
mai nt enance problens, et cetera. So you have that
aspect, the organi zational aspect in your PRA wi t hout
explicitly addressing it.

However, you have the capability to do a
better job, and that's what we are working on. Now,
the title probably was m sl eadi ng and probably the
comm ssion overreacted by saying organizational
practice and PRA or HRA

But it isn'"t that it's totally absent, but
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it's not as nuch as we could have i f we had cont ai ned
the work. That's all.

MR. FORESTER Yeah, there's one area in
particular I'll discuss where we do try and get at
sone of the organizational influences. There's
anot her areas that we actually do not have in t he good
practices, but based on the subconmittee neeting |
think we should include where with respect to pre-
initiators and the identification process.

There's not a discussion in there about
the fact that we do |ook at how the organization
schedul es the work, you know. Do one train one day,
another train a different day? How do they use their
crews? And so there are aspects that we do | ook at
that's not in the docunment, and | think those should
be --

DR. ROSEN. Wth the idea that they're
trying to avoid common node or conmmon cause failure.

MR. FORESTER Exactly. So we do | ook at
it in that sense, but with respect to attitudes and
things |ike that.

DR SIEBER St andards.

MR. FORESTER. W don't really do that.

DR. ROSEN: You certainly need to address

this. | nean, we're going to wite a letter on this
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t hen.

DR. APOCSTOLAKI S: When t he reactor safety
study was published, it was all Beyesian, but you
won't find the word "Beyes" anywhere because it was
controversi al

There was a footnote in one of the 11
vol une, "Sonetines this approach is call ed Beyesi an,
but we're not going to use that term" So we use sone
organi zational factors, but call themsonething el se.

MR. FORESTER: We just addressed the
specifics of it, | think, and that's what we're doing
now to sonme extent, but definitely nore needs to be
done.

Okay. So now fromthis point on |'ll be
di scussi ng exanpl es of --

DR APOSTOLAKI S: Is it correct to say
it's not a disciplined or nulti-disciplinary?

MR. FORESTER: I would say nulti-
di sci plinary woul d be better.

DR. ROSEN: Disciplinedis what they have.

DR. APOSTOLAKI S: Yeah, the HRAs
di sci pline.

MR. FORESTER: You'reright. It should be
mul ti-disciplinary.

DR APOSTOLAKI S:  Ckay.
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MR. FORESTER So fromthis point on "I

be di scussing the good practices at a general |evel
and we can get into detail as nuch as you'd |ike. W
can begi n by tal ki ng about general good practices. W
enphasi ze the inportance of having a multi-
di sciplinary teamparticipate in conducting the HRA
It should be an integrated effort with the PRA

So the idea is to have operators,
trainers, procedure witers, PRA people, systens
anal ysts, and so forth participating very early onin
the PRA. You know, it's a bit of an exaggeration, but
in the older days | think a | ot of what was done was
the system anal ysis guys, engineers would identify
what went into the nodels and then they'd ask the HRA
folks to quantify the events.

Well, obviously I think the role of the
operator should be considered nuch earlier, and the
ri ght people should be involved in doing that, be
i nvol ved wi th the guys doi ng the TH wor k because what
the human can do can affect the timng events. So
again, the main point is we want anintegrated effort.

DR. APOCSTCOLAKIS: | think this is a good
point to discuss in the context of this report that
Dana rai sed earlier that Jay has devel oped. [|'m not

sure you guys have thought about it, but if | were to
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do -- when | should do this, in the baseline PRA that
Jay takes and finds the i nportance neasures and tells
nme here are the inportant human actions on which |
have to spend nore time? But | have al ready spent the
time, or should | first doit crude analysis and then
after | have identified the inportant human failure
events, | go and do all of this?

It's the issue again that, as you know
ATHEANA was criticized for a few years ago, voids.
It's the Rolls Royce of human reliability analysis.
It costs an armand a |l eg. You don't expect anybody
todoit. So do we need a phased approach and tighter
coupling with that docunent?

| don't know nysel f, but I nean, if | have
to do all of this fromthe beginning, then you are
defeating the intent of the Persensky report.

MS. LAOS: | will et Al an Kol aczkowski ,
who i s obviously awake --

DR. APCSTOLAKI S: Is he here?

M5. LOS: He's on the phone.

DR. APCSTOLAKI S: Oh.

M5. LOS: Al an?

MR,  KOLACZKOWEKI : Yes, hello. Al an
Kol aczkowski .

M5. LA S: Do you want to answer the
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guesti on?

DR APOSTOLAKI S: Did you hear the
guesti on?

MR KOLACZKOWBKI : No, | did hear the
guestion and | understood it.

| do recognize that as you say, Dr.
Apost ol aki s --

DR. APCSTOLAKIS: Wait, Alan, wait.

Can you hear hinf

THE REPORTER: Not real well.

DR. APCSTOLAKIS: No. Can you take the
m crophone and put it there?

You will be recorded. You know, when
you' re on t he phone and bei ng recorded, don't you have
to alter the guy?

Go ahead. Al an.

MR, KOLACZKOWBKI: | heard the question
and | under st ood.

(Pause in proceedings.)

MR KOLACZKOWSKI :  Should | try again?

DR APOSTOLAKI S:  Yes.

MR, KOLACZKOWSKI : |s this working better
now?

DR APOSTOLAKI S:  Yes.

MR,  KOLACZKOWSKI : Okay. | think the
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intent of this first oneis not somchtotell people
when they have to doit. In fact, that's true of al
of the HRA good practices. |It's not that every good
practice is always applicable. ©One has to |ook at
what is the scope of work that they're doi ng and when
it makes sense to apply these good practices or not,
and that's is stated, testified earlier on in the
docunent .

However, | think the intent of this good
practice is that not the extent required if you are
going to nodel human failure events in the nodel
whether it's in the base PRA or whet her you' re doing
sone application five years | ater and you're going to
use the PRA for that application and you' re going to
revisit certain human failure events on t he nodel and

adj ust them perhaps nodify them perhaps add ot hers

to the nodel, whatever; what you're saying is it's
good practice to not have just the -- again, |l
maybe stress the point alittle bit -- not doit the

way we did it in the olden days when we just had the
syst emengi neer deci de what t he event ought to be, the
time it put in the nodel and then have t he HRA person
go and quantify it, but it really should be a
collective effort with input from trainers, from

operators, et cetera, decidi ng what the event ought to
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be, how it ought to be defined, when it's applicable
in the nodel and when it's not.

We think that's a better practice, if you
will and is sonething that ought to be done whenever
you' re addi ng or nodifying events.

DR. APOSTOLAKI S: Ckay. | understand
t hat . Let nme ask all three of you: would you be
anenabl e to or agreenent; would you find it agreeable
to add the paragraph in the introduction meking the
connection of this docunent, between this docunent and
t he ot her docunent and maybe say a fewwords after you
think about it alittle bit?

"' mnot asking for a major revision, but
| think we cannot issue one report that says, you
know, use inportance measures to find the inportant
ones and t hen have anot her one t hat says here are the
good practi ces because a revi ewer m ght say, you know,
"l don't care what Persensky says. The good practices
docunent tells ne to do this. So I"'mgoing to do it
everywhere. "

M5. LOS: Gareth wants to --

DR. APOSTOLAKI S: Gareth wants to confuse
the issue. Ckay.

MR. PARRY: Hopefully toclarifyit. This

is Gareth Parry.
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| think there's a slight m sunderstanding
here. What Jay Persensky's docunent is is basically
related nore to what |evel of human factors review
should | give to, say, a new human action that m ght
be taken to replace an automatic action or somnething
like that. It's really a very specific event.

To that extent, the way he uses the PRA
results is that the PRA is used to assess the
i mportance of that particul ar human acti on, whi ch may,
in fact, no even be in the base nodel because it may
be sonething that's replacing a piece of hardware.

| think all of these good practices are
really related to how you do t he base PRA whi ch hel ps
Jay decide how nuch resource he has to spend on
reviewi ng that particular action, depending on how
risk significant it is.

At that point it may be sonme of that m ght
feed back into a revision of the nodel.

DR APOSTOLAKI S: Vell, | think that a
paragraph or two would be helpful making the
connecti on.

MR PARRY: It may be hel pful, but --

DR. APCSTOLAKI S:  You may say that if you
want, but as you know very well, people who actually

do -- well, people who do PRAs, at least in the old
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days, wouldn't go to the full blown Level 2
uncertainty analysis imediately. They would start
with a point estimate, identify what's inportant, and
t hen focus on those.

Soit seenms to nme that Jay is trying to do
sonething simlar, you know

MR. PARRY: He is trying though to --

DR. APCSTCOLAKI S: He di sappointed your
revi ewer, yeah, yeah, but why should | have to do
everything that's in the good practices docunment even
for human actions that wll turn out to be
i nsignificant?

MR. PARRY: And | don't think you do.
think the way t he docunent is structuredis it allows
you to screen out certain things.

DR. APOSTOLAKIS: There is a screening
phase. That's for sure.

MR. PARRY: And al l ows you to gointo as
much detail as you want.

DR. APOCSTOLAKI S: Yeah. Anyway, | think
a paragraph, sumary, introduction would be hel pful.
Ckay. Al an?

MR, KOLACZKOWSKI :  Yeah.

DR. APCSTOLAKI S: Good.

MR. FORESTER:  Ckay. Next we enphasize
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the inportance of actually going to the plant and
participating inthe analysis and getting areal sense
of what goes on there by doing tal k-throughs, wal k-
downs of , for exanpl e, ex-control roomactions, if the
operators have to | eave the control roomto carry out
certain things. You would definitely want to observe
t hose and | ook at the timng associated with them

And there's a heavy enphasis on doing
si mul at or exerci ses. Again, youcan't simulate, watch
simul ator exercises for all of the sequences you're
anal yzi ng, but you can |l earn an awful | ot of inportant
i nformati on about the way the crews interact, about
how t hey use their procedures, howthey inplenent the
procedures, what their attitudes are about various
actions they may have to take, whether they feel
t hey' re supported, | guess, by managenent in terns of
their ability to decide what to do.

So agai n, you can use simnul ator exercise
to get a lot of information and be rel evant to what
you i nclude in the nodel and how you quantify it. So
we enphasi ze the inportance of that.

And then the final general good practice.
They just not that HRA should consider both core
damage and | arger rel eases.

DR. KRESS: Wuld you be anenabl e, using
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George's word, to just striking out the third one?
Because all it does is place |limts on it, and it
doesn't add nuch.

MR. FORESTER. It wouldn't bother ne. |
guess the concern is not everybody always | ooks at
| arger or considers human actions related to | arger --

DR. KRESS: | know, but if you knowit's
for a PRA and a PRA does that, you're putting limts
onit here, which |l don't think you want to do because
there are other things besides CDF and | arge early
rel ease.

MR. FORESTER: That's true. That's a good
poi nt .

Ckay. So now we're nmoving into some of
t he good practices associated with the post initiator
human events. W begin by, you know, we have this
basic book, basic processes, and the first is
associated with identifying the pre-initiators. The
good practi ces provi de gui dance about what to address,
what to review. For exanple, they want to reviewthe
t est and mmintenance procedures, cal i bration
procedures, any kinds of activities that's associ at ed
wi th equi prent that's going to be credited inthe PRA
So procedures and actions associated with those, with

t hat equi pment shoul d be nodel ed.
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So the notionis what to review Anything
that is going to render equi pnent unavail able, then
you're going to want to reviewthe procedures and how
t hose things are addressed at the plant.

Anot her poi nt that we enphasi zeis what to
include. W try and tal k about what kind of things
should be included in the nodel. Particularly
i nportant are single or conmon node actions that coul d
af fect redundant or nultipl e diverse equi pment. Soif
an action could affect both trains of the system for
exanple or, again, they're diverse equipnment. You
want to nmake sure those kinds of actions are included
in the nodel .

You still mght include single actions
that affect the single conmponent, but we do provide
some gui dance, and we' || tal k about that | ater for how
to screen sone of these types of things out so that
you don't have to nodel and quantify everything that's
i nvol ved, but there are a few things you do need to
make sure you include.

And of course, theinpact -- we'l| address
the different inpacts of these things -- is that if
you don't do the right reviews and you don't include
the right things, then you may have inconplete or

i naccur at e nodel s.
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Next .

Good practices address how to focus the
anal ysis on the nost inmportant contributors. This
rel ates to what Dr. Apostol akis was tal ki ng about. We
provide criteriathat would all owthemto say we don't
really need to nodel this action. W don't need to
address it.

For exanple, if you have a system that
gets a signal to realign when sonet hi ng goes wong so
that if the crews -- the only thing that coul d happen
here is they could just leave it msaligned. | f
there's an automatic signal that realignsit, then you
don't really need to nodel that. You can be confi dent
that, you know, for nobst cases you still have the
system

Simlarly, if there's a conpelling signal
in the control room that a valve was left in an
i nappropriate position or a system wasn't restored
correctly or sonething, then again you probably don't
need t o nodel that because the probability of it being
unavailable is so low that it's not necessary. So
there's other criteriathat we provide, again, to help
t hem screen out these different kinds of initiators.

Again, we enphasize not screening out

things that will affect nultiple equipnent, and then

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

271

we al so make a note about that if this is a -- for
exanple, a licensee may have submtted a change, a
pl ant change, and the PRA is going to exam ne that.
Well, if inthat analysis certain pre-initiators were
excluded, then with the plant change though you
probably need to revisit those to nake sure that they
are not relevant now or that the change didn't affect
some assunptions you rmade earlier on

The good practice, that it address how and

where to include the pre-initiated events in the

nodel . So you know, w thin PRA you're buil ding event
trees and fault trees. It's fairly easy. You can be
logical in terms of -- the logic can be correct in

terms of where you place things, but in terns of
traceability, potentially understandi ng dependenci es
bet ween those actions and so forth, there's gui dance
about trying to tie the different actions to the
component or the systemor the function or whatever
that's being addressed to nake sure they're in the
right place and you'll have good traceability.

Anot her rel at ed good practiceis whenit's
okay to combine multiple individual acts in a single
event. So restoring the system for exanple, m ght
involve nultiple actions. |n sone cases, you m ght be

able to treat that as a single human failure event.
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In other cases it mght be a better idea to break it
apart to sonme extent and provi de gui dance for when it
m ght be appropriate to have the subtasks or sub-
events essentially.

You know, if the acts and the effects are
going to be the sane, if all of the performance
shaping factors are going to be the sane, and there's
no potential dependenci es between sonme aspects of the
overal |l task, then you can probably treat themas a
single human failure event. So there's guidance
there, again, to help in the nodeling process.

There's essentially eight good practices
t hat address quantifying the pre-initiators. These
are some of the main points. Folks are |earning how
to do detailed analysis of the events that were not
el i m nated during the screeni ng process. W focus on,
agai n, enphasi zing the i nportance of revisiting that
screening analysis when you're looking at plant
changes and so forth or newsubm ttal s that change t he
base PRA.

It tal ks about what performance shapi ng
factors could be inportant for pre-initiators to make
sure they address the right things. You know, the
primary nmethod that is used for pre-initiators is a

set third (phonetic) technol ogy, and t here's gui dance
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in there, and this just reenphasi zes, you know, the
i mportant ones such as having witten check-offs and
how often the plant changes and whether there are
signals in the control roomand so forth.

And then there's sone gui dance given for
deci di ng whether the probabilities are reasonable.
You know, when you | ook at this particul ar probability
for an action and another reaction, does it make
sense? |s one of themfairly conplex? Does it have
a probability that -- the other one may be very sinple
-- you know, does one have a higher probability of
failure than the other?

So this is guidance for howto check and
make sure that the probabilities are reasonabl e.

And now we're noving into the post
initiator human failure event and good practices.
Agai n, we start out by giving guidance about how to
identify post initiators, what to review. You know,
you've got to look at the enmergency operating
procedures because now we're |ooking at actions
associ ated with responding to initiating event.

Abnor mal operating procedures, enunci at or
and al arm procedures. So if it's possible that you
m ght get an alarmand there's a particul ar procedure

or action indicated by that alarm if the alarmis
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wong, could that l|ead to possibly taking an
i nappropriate action?

So, again, it enphasizes what Kkinds of
procedures should be reviewed and how to consider
t hem

Exami ning trai ning material to understand
howt he operators are trained to respond to particul ar
events, and of course, doing simulator runs so that
you review the procedures. You review what the
control room does. You |ook at sinulator exercises
and try and get sone i dea about plant phil osophy with
respect to how operators should respond in that
particul ar scenari o.

And then we provide it again trying to
give them some general types of actions that they
shoul d expect to be i ncluded. Cbviously if there's an
automatic start of the systemexpected, thenthere are
going to be nodeling failure of that other start, and
then the nodel and the human action to manually
initiate the system

It addresses non i ncl udi ng heroi c acti ons
and enphasizes that all of the actions should be
procedure based. So no non-procedure based acti ons.
So, again, the idea is to give them gui dance about

what to include or not include.
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| think in the handouts you may have we
noticed right at the last mnute that a couple of
pages were out of order. W' re now going to page
nunber 18. | think 20 got in the wong pl ace.

kay. So we're on Slide 18, which is
nodel i ng post initiators.

Agai n, we're tal ki ng about howto include
t hese actions in the nodel and what level. Is it a
functional level? Should it be nodeled relative to
the system the training of the conmponent?

The basic event needs to be Iinked to the
equi pnent that's going to be affected, and i s t he poor
performance related to the train and what's going to
be effective.

It also points out that the nodeling
should be based on plant and accident sequence
specific characteristics. So where you include an
action in an event tree, for exanple, it depends on
t he sequence timng. Wen is the action going to be
relevant? What are the cues going to be for the
actions? How are the procedures and the training
represented in terns of when that action m ght take
pl ace?

Where the action has to take place could

be rel evant where it's nodel, and of course, insights

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

276

fromthe sinmulation and wal k-t hroughs and so forth.
So again, it helps them understand the things they
need to consider in order to be able to include these
t hings in the nodels.

And the next slide here addresses how we
quantify post initiators, the gui dance we'd gi ve them
The good practices address the i nportance of nodel i ng
both cognitive and execution failures. So if the
control room has to diagnose the need to take the
action, obviously that should be included. 1t could
be a particular failure probability associated with
t hat .

But you al so have to | ook at the execution
failures. This is a very sinple task where you're
sinply turning a swtch in the control room | mean
t hat execution failure may be fairly | ow probability,
but in other situations it could be fairly
significant. If there's ex control room actions
i nvol ved, possibly throttling various kinds of
injection systems mght be a little trickier than
ot hers. So, again, it's just enphasizing the
i mportance of the need to consider both cognitive and
execut i on.

DR. ROSEN: Failure to diagnose in the

control roomis a crew activity, right?
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MR FORESTER:  Yes.

DR. ROSEN: So you'd have to have the
probability of the whole crew, not just --

MR FORESTER  That's correct.

DR. ROSEN. -- not just one individual.

MR. FORESTER: That's absolutely correct.
W tal ked about | shouldn't say the crew, in fact,
rat her than the individual because --

DR APOSTCLAKI S: In fact, | wanted to
make that comment. It seens to nme that when it comes
to eval uating crew performance, we are not really up
to date, are we?

We tend to treat the group as one entity,
and in many instances this is not quite right. So --

MR. FORESTER That's true, and we
actually do try and address it. That's one of the
things we get from | ooking at simnulator exercises.
You see how the shift supervisor, for exanple,
interacts with his crew. Are some of the crew nenbers
allowed to do things independently? Are there sone
actions that they have the privilege essentially to
take on their own and then report to the shift
supervi sor |ater?

O isit everything has to go through the

shift supervisor? How do they handle --
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DR. ROSEN: We're just talking about

di agnosis at the nonment. At least | was just trying
to say what's happening here. That's the question,
and that's a crew activity, and the crews are
di fferent, dependi ng upon the structure of the control
room st af fi ng.

MR FORESTER  That's correct.

DR RCSEN: | nean, | can think of one
pl ant where there are two units controlled from one
control room So there are two unit supervisors, two
crews, two unit supervisors and one shift manager who
kind of sitsinthe mddle, and that's a conpl ex crew.

And when you' re thinking about trying to
find an error or diagnosis, you know, you have to
t hi nk about a conpl ex crewenvironnment, but that's the
nost conpl ex one |'ve seen. But there are sinple ones
that you'd have to think about, too, and the
probability of failing to di agnose m ght be different
for different crew conpositions and structures.

" mjust saying that this is not just one
nunber .

MR. FORESTER:. Well, | think you can get
to one nunber i f you've considered those
i nternationals.

DR ROSEN: No, | understand, but --
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MR. FORESTER: No, | agree with you that,

you know, wultimately it's the plant supervisor
responsibility, but if there's a particular scenario
or context that's involved that has confused one crew
menber, well, that influence could then carry over to
the shift supervisor.

So you have to sort of evaluate how as a
team they m ght respond to that situation.

DR. ROSEN: Right, and |I'mthinking nore
broadly in terms of a capability that you're
suggesting in this good practice to build into HRA
That capability needs to be applicabl e to very conpl ex
situations like we're considering for what has been
proposed for certain advanced plants, many nodul es,
one control room many nodul es, very few operators.

MR. FORESTER: And | agree with that, and
that's an area that we haven't done enough work in.

M5. LOS: The current state of the art
cannot handle it well, with the exception of ATHEANA
that tries to take into consideration all different
aspects, and that's why we have the Hol den si nul at or
experi nments.

And Dr. Apostol akis has recommended to
revi ew what other second generation HRA net hods do,

but you have recommended that crewactivity to | ook at
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for the HRA purposes.

DR.  ROSEN: Wll, I'm just trying to
expl ore the di nensions of some difficulties, the real
world difficulties in dealing with crews or crew
structures and crew chal | enges. Those, plus the ones
| " ve nentioned before about not having the crew t hat
you trainedwithinthe sinmulator really on shift with
you when the event occurs because sonebody is off
relieving sonething el se.

So you know, there are sone real issuesto
be dealt with in how one goes about HRA under the
conpl ex circumnst ances.

DR. APOSTOLAKI S: John when you tal ked
about the slide, you said it's inportant for the

analyst to consider both cognitive and execution

failures.

MR FORESTER  Yes.

DR. APOSTOLAKI S:  You didn't use the word
"nodel " that you have on the slide. | think that is
a dangerous word to use there. "Consider" | thinkis

much nore appropriate.

Surely you're not asking them to start
nodel i ng cogni tive processes and nake Dr. Kress upset,
and it's an inpossible task to begin wth. So what

you nmean i s consider the possibility of m sdiagnosis
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and maybe what ever el se may affect performance, but
you don't mean nodel i ng.

MR. FORESTER No, | think the nodel
referred to is you want to have a cognitive el enent
and an execution elenent that you consider. You're
right.

| mean, some howwe're trying to nodel the
group cognition, but obviously we don't have --

DR. APCSTOLAKIS: |Is the | DEA nodel from
Maryl and focusing a |lot on --

M5. LOS: W are just |ooking into that.

DR.  APOSTOLAKI S: -- on the cognitive
processes and so on?

MR FORESTER:  Yes.

DR APOSTOLAKIS: You don't neant that.

MR FORESTER:  No.

M5. LOS: But even that is very sinple
m nded.

DR. APCSTOLAKI S:  Yeah.

M5. LOS: It seens three people, andit's
-- yeah.

DR. APCSTOLAKIS: Still, | nmean, you're
getting into the realm of psychol ogy. ' m sorry,
John.

MR. FORESTER No. It's hard to use right
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NOw.

DR. APCSTCOLAKI S: You're an applied
psychol ogi st, are you not?

MR. FORESTER I'm aware of the
limtations there. So that's good work; it's
i mportant work, but when it will be useful to HRAis
anot her questi on.

DR. APCSTOLAKI S: Ckay.

DR. ROSEN: You know, the probl emyou face
isalittle bit Iike the one we used to face and we
still face |like, say, in thermal hydraulics where we
know this is a three dinensional world, and in three
di mensi ons things behave differently than they do in
one di mension, but we can't really do nuch nore than
one di mensi onal anal ysis or two di nensi onal anal ysi s.

So you know, you're always attenpting to
approxi mate the real world. So the real world is
crews operating under stress and short tinme franes
with some of the other features that | nentioned
before, you know, conplex command and control
arrangenents, et cetera.

And you're really trying to nodel that to
get the right answer because you nmay get a different
answer if you take a one dinmensional nodel of hunman

per f or mance. It may |look very easy with a one
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di mensi onal nodel. Sure, he gets the signal and he
follows his procedure and shuts it off.

Wl |, yeah, but that's not exactly howit
turns out in the real world.

MR. FORESTER That's correct. That's why
| t hi nk ATHEANA has enphasi ze the air forci ng context.
And we talk about the inportance of context nore
generally in the good practices. Just the things
you' re saying needs to be considered. These are the
nost likely things that influence performance. You
need to sort of look at it in the real world sense
rat her than some special processes inside the brain.
| mean, it would be good if we could do that if we had
t he dat a.

DR. ROSEN. But what |I'msaying is we're
just calibrating each other here, but that's not how
it really works, and that if we're really trying to
nodel how it really works three dinensionally, you
know, how the fluid really flows, it's nore --

DR. APOSTOLAKI S: One way of handling
t hose approxi mati ons, Steve, woul d be to actual |y see,
col l ect the evidence, what happens in that real world
and ask yourself, "AmI| m ssing in ny nodel sonething
important that appears to be driving operating

experi ence?"
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Now, have we ever done that? | know that
t here have been collections of events and so on and
analysis, but this last step mght, in fact, be a
good, convincing argunent that certain perfornmance
factors that we don't consider now should be
consi der ed.

| remenber there was a NUREG or two way
back, you know, human error events, failure events
during shutdown. It was a very nice listing of
t hi ngs, anal ysis and so on. But the next step, which
is to look at the whole report with however many
events it has anal yzed and then synthesize and say,
"Hey, we see here |like prioritizing maintenance, for
exanpl e, appears in every other event. |[Is that in
anybody' s nodel ?"

And say, well, this is strong, because
then you will have to go to the two di nensi onal world
that Steve nentions, but that is you have a basis.
Ckay?

M5. LOS: That's correct. W hope we'l |
obtai n through HERA. That's why we' re devel opi ng t he
dat abase.

DR. APCSTOLAKI S: Ckay, okay.

M5. LOS: And HERA has a structure that

i s anenabl e to HRA anal ysi s, and the anal ysts will be
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able to do the searches for various types of --

DR. APOCSTOLAKI S: You know every well
t hough t hat HERA was betrayed many tines.

And t he ot her thing, Steve, after 40 years
of extensive research, thermal hydraulics, | don't
know whet her they're nodeling the three dinmensional
world well or --

DR. ROSEN:. At |east they knowthere's a
t hree di mensional world there.

DR. APOSTOLAKI S: Unfortunately Professor
Wallis is not here.

DR. ROSEN: But they knowthere's a three
di mensi onal world, and what's nore, they'reallowedto
di scuss it.

DR. APOSTOLAKI S: Wl |, they do m racul ous
t hi ngs there. They even take vectors and convert them
to scal e-ups.

DR. POVERS: George, one of the issues
t hat has cone before this commttee that continues to
arise inny mnd, arose in the BWR power up-rates for
a particul ar event, was anal yzed bot h before t he power
up-rate and after the power up-rate, and the human
error probability was assignedto it, and of course it
was a little bit higher after the power up-rate

because the tinme avail abl e had shortened sonewhat .
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Well, in some cases it was a substanti al
short eni ng because there was arel atively short period
of tinme avail able.

But the thing that harps in ny mnd is
t hat even for those people where there was a short
time available, the |licensee assured us they tested
this thing routinely. They had tested it 50 tines
with every crewthat they had ever had, and no one had
ever failed to performthe function in 30 seconds when
| think he had seven or four mnutes to do it, sonme
substantial tine. It had always been done very
reliably.

And the question that comes into ny m nd
on assigning the human probability gets back to the
"do they nake sense" question. You know, when faced
with that, how do |I answer that question? Does it
make sense?

The human error probability was |ike al
of them at .01 or sonething l|ike that. | nean,

they're all kind of the same, and yet the database

here is not inconsistent with .01. | nean, you coul d
| ook at 50 tinmes and no errors. It's still consistent
with .01.

Does t hat make sense? Do we know whet her

t hat nakes sense or not?
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MR. FORESTER: Does the val ue make sense?

DR POVNERS: Yeah.

MR. FORESTER: Vell, vyou know, to
determ ne whether it makes sense, again, | think you
have to evaluate what's involved in the decision
process and what the event woul d be, and once you do
t hat and you have ot her events that are exam ned t hat
have different characteristics, you can conpare the
probabilities anobngst those to see if at |east
rel atively speaking it nmakes sense, | guess.

DR. PONERS: Well, here's what |'mreally
aski ng you. Here these guys train on this thing.
They do their thing, and |'msure they use THERP f or
t he anal ysis onthis. You clearly gave credit for the
training inassessing the probabilities. | don't know
t he details of what they did, but you would ordinarily
do that. You'd take sonething.

They come up wit h a nunber, and of course,
to themthey were being enornously conservative when
t hey eval uat ed because 50 out of 50 tines the guy had
done the job, and he had done it in a tinme that was
m ni mal conpared to the tinme that was available. So
clearly the |icensee was com ng i n and sayi ng, "Wl ,
this nunmber | put in here is very conservative. So

you guys can take confidence."
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And the question that keeps running into
ny mnd is: is it really that conservative?

DR. ROSEN. Well, | think, Dana, you had
your finger on it. The question they were answering
was the case in point, was the throwi ng of a key | ock
switch inthe control room and when an operator knows
he has to throw the key | ock switch, 50 out of 50 of
themwere able to doit. The question wasn't whether
he could get fromhis seat to that key lock switch in
throwit. Everybody agreed that was possible.

It was a question whet her he woul d know he
had to do it, was the part that no one coul d assess.

DR. APOCSTOLAKI S: VWhich brings up the
issue of again how credible are these sinulation
exercises. In a real time environment --

DR. PO/ERS: | mean those are the
guestions we ask around it, and | was just aski ng John
tocontribute to our debate just because it just won't
go away in ny thinking.

DR. APOSTOLAKIS: It will never go away.

DR. POAERS: n.

DR APOSTOLAKIS: | don't think so.

DR.  ROSEN: It's because they didn't
address the big --

DR. POVNERS: You nean 100 years from now
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when |I'm on ny death bed 1'Il be saying, "Hell, I

wonder if that guy could really do that."

DR. APOSTOLAKI S: My words, 100 years from
NOW.

DR ROSEN: Dana, you have to ask the
right question for themto get closer to the right
answer, and the right questionis not whether he could
turn the switch. |It's whether he woul d know t hat he
needed to turn the swtch.

DR APOSTOLAKI S: Yeah, that's the
difficulty with the sinulations.

DR. ROSEN: Right. They never asked that
guestion or they never addressed the question of
whet her he woul d know that he needed to turn --

DR POVERS: Vll, | think they were
implicitly -- 1 admit with you in our discussion of it
they didn't understand what we were asking, but |
think inplicitly they did. | mean, they're just on
the hot seat here and they're trying to get a license
ext ensi on.

DR. APCSTOLAKI S:  Yeah.

DR. POAERS: And things like that.

DR.  APOSTOLAKI S: But | think we were
supposed to finish this by 4;45.

DR. PONERS: This is interesting stuff,
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Geor ge.

MR. FORESTER: It certainly is.

DR. PONERS: This is what the staff should
be doing here even if it doesn't have immediate
appl i cati ons.

MR. FORESTER Ckay. This just continues
then with the good practices we're going to address.

DR. APOSTOLAKIS: So you're going nowto
Slide 23 or what?

M5. LOS: Twenty.

DR. APOSTOLAKIS: See the big difference
if you put the "the" there? "Errors of the
Conmmi ssi on. "

(Laughter.)

DR APOSTOLAKI S: You'll be in real
troubl e.

DR. PONERS: Yeah, but there's not enough
roomon the slide, Ceorge.

(Laughter.)

DR. APOSTOLAKI S: | swear you would be in
trouble. So what if their errors were to i ncur a ECC
surface, right?

kay, John. You only have four m nutes.

MR. FORESTER: Ckay. Quickly, we do

i ncl ude sone gui dance about treatnment of errors and
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comm ssi on. I imgine as everyone knows,
traditionally PRA and HRA has not included errors of
conmi ssion in the nodel. The thought was that they
would tend to be |low probability, and there are so
many possibilities it would be a very difficult
sear ch.

We t hi nk sonme of the newer techni ques has
provi ded ways to reduce the search to make it nore
useful at least to go ahead with the search. W
encour age that ECC searches be done, particularly in
submttals if there are plant changes for
applications; encourage to investigate if those
changes coul d create situations that nowm ght confuse
t he operators so that if now the way the systens are
behaving it woul d be different than the way they were
before. |f sonme of the operators change and so forth,
they mght get set up, for exanple, to take an
appropriate action.

So the main idea here is, again, to not
require errors of comm ssion, but encourage that they
| ook for themand sone gui dance for when t hey m ght be
i nportant, when there's a chance you m ght find them
and they would turn out to be inportant.

There's a section on HRA docunentati on,

t he various aspects involved with doing that. | can
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go through those if you'd Iike.
DR. SIEBER. W can read it. No.

MR FORESTER  No, okay.

DR, APOSTOLAKI S: This is a very
prescriptive docunent though, isn't it? |  nmean
di sciplines involved. | don't renenber exactly how

you put it, but don't nake it sound |ike you have to
have -- | mean, the discipline is okay, but it's
concei vabl e that one person, let's say, an engi neer
who has been doing this for 20 years, that he could
represent another discipline as well, right?

You don't necessarily nean you have to
have an engi neer. You have to have an operator. You
have to have a psychol ogi st.

MR FORESTER:  No.

DR. APOSTOLAKIS: That would be awfully
prescriptive.

MR. FORESTER: No, | don't think that's
t he case.

DR. POAERS: But you do indicate that you
have to have a chem st.

MR, FORESTER: | don't think we really
name. We m ght have sone nanmes in there, but we al
have chem sts.

DR. PONERS: He doesn't want one of t hose.
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MR. FORESTER  And another point | think

is that we acknow edge that dependi ng on what your
application is, not all of these things may be
necessary.

DR. APOSTOLAKIS: So | really think you
ought to separate or to say very clearly sonewhere
that a renewer of an HRA shoul dn't really foll owthese
t hings. A reviewer shoul d be nore performance based.
| nean, you don't want the reviewer to say, "Ah, did
you actually wal k into this place, or didyou actually
make a right turn?”

| mean, cone on. The anal ysts should do
things like that. So the nore | think about it the
nore | think you really ought to nmake a distinction
between a review docunent and the guidance for
anal ysi s docunent because a |l ot of the things you said
make perfect sense for the analyst, but |'mnot sure
about the reviewer.

MR,  FORESTER: But you just want to
examne -- | don't disagree with you entire, but |
guess one exanple is if the renewer is | ooking at the
docunent and he notices that there's no nmention that
t hey actual | y wal ked down the action, that they m ght
say we estimated how long it was going to take.

Well, if time is very inportant and
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they're relying on soneone's judgnment of how | ong
somet hi ng m ght take, then that m ght be a reason for
concern, not necessarily dependi ng on howthe rest of
t he anal ysis reads, but --

DR. APOSTOLAKIS: | agree. | agree, and
| may even argue that this is a performance based
comment. You're giving nme an estimate. | have the
right to ask you how you got it, right? So that's
perfornmance based.

MR FORESTER  That's true

DR. APOSTOLAKI S: But to say that, boy,
you have to have wal ked down, well, gee, you know.

MR. FORESTER: Yeah, that's true. It does
get kind of tricky because, again, dependi ng on what
the application is and the nature of what was being
done, not all of these things would be absolutely
necessary.

DR. APOCSTOLAKI S: | think you shoul d nmake
the distinctionclear either inthis docunent or maybe
say that sonewhere el se you' re going to.

M5. LOS: But the wal k-down, et cetera,
is part of the ASME standard, is a part of the PRA
st andar d.

DR APOCSTOLAKIS:  Well, this particular

t hi ng maybe you' re right, but in general, | think your
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focus has been the anal yst. Maybe all you have to do
is go back and think again and say now for the
reviewer, do | want to say this. You know, |'m not
sayi ng that you shoul d start anot her project, but just
| ook at it again.

M5. LOS: Anot her step that probably will
be next step is to devel op a reviewguidance. Thisis
not a review gui dance.

DR. APOSTOLAKI S: And nmaybe you can say
that up front.

M5. LAOS: Yeah.

DR. APOSTOLAKIS: A lot of these things
can be resolved easily by witing, expanding the

introduction, and explaining to people what your

i ntent was.

M5. LOS: kay.

DR. APCSTOLAKI S: Ckay.

MR. FORESTER: | guess this is just a
slide on the usefulness. W still think it could be

useful for reviewers, again, just general know edge
about what's appropriate.

DR. APOSTOLAKI S: Very good. Any conments
fromthe nenbers?

DR. LEITCH | had a question about the

last bullet on 15 and 19. Basically after we go
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t hrough all of this, we say does it make sense. |
mean, if we knew it nade sense at the begi nning, why
woul d we go through all of this?

| mean, are we j ust devel opi ng a t echni cal
rationale for an intuitive feeling anyway? And then
if it doesn't turn out right, well, there's enough
flexibility in this thing we can go back and say,
"Well, we should have given nore weight to this or
nore weight to that"?

And the bottomline is we come out with
what we intuitively believe fromthe get-go?

M5. LOS: Can | answer that?

These «criteria cane nore from our
experience with 1PU use. W had seen a |ot of |PUs
provi de the very detail ed docunentati on of how they
came up with an estimate.

However, if you |l ook at the estimates from
t he perspective of do they nake sense, then did not.
For exanmple, we show one particular |IP where the
operator failure to scram which we suggest at the
bottomit was ten to the mnus three, and then failure
to feed or bleed was ten to the mnus five, and that
is the aspects that it makes sense that we're | ooki ng
for here.

You know, failure to feed or bleed is a
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very conplicated activity. The operators are dream ng
how to scranble the reactor. | don't think they are
dream ng how to feed or bleed, et cetera.

Soit's nore the logical relationship or
this.

On the issue that the good practices are
addressing is the fact that a | ot of HRA experts, we
sort of didn't agree, did not have a good
under st andi ng of how to do HRA, and they may apply a
particul ar net hod, quantificati on nethod, for exanple,
THERP, to an extrene degree so that they coul d cone up
with estimates that are not |ogical.

So it's a bad aspect of it. You' re
supposed to rationalize your nunbers afterwards.

MR. PARRY: Could | add a comrent here?
This is Gareth Parry again.

| think part of the intent of thisis to,
in fact, nake sure that the analyst revisits all his
estimates in one table and nake sure that they're in
rel ati ve agreenent.

| mean, these anal yses nay be done over a
protracted period of tine. There's an el ement of
subj ectivity that goes into all of them and | think
all this is doing is saying that it may be necessary

torecalibrate yoursel f and one day you m ght have not
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felt very good. So you were being particularly
pessim stic about sonething.

It's a sanity check and naki ng sure that
the event that has a nore challenging set of
conditions associated with it, in fact, is a |ower
error probability than one that has a nore
strai ghtforward set of characteristics.

So |l think really it's a sanity check in
maki ng sure that on a relative basis things make
sense.

DR.  LEI TCH: Yeah, | hear what you're
sayi ng. | guess you're talking to a skeptic
adm ttedly, and you know, | don't have a whol e | ot of
confidence in this particular scientific discipline
because | think the uncertainties are so great that
t hey swanp what you're trying to do here.

MR.  PARRY: | would agree that the
uncertainties are large, but | think you can take
those into account by the way that you use the
results, and by the way that you use them in the
deci si on maki ng process.

| think part of the discipline is to
recogni ze that your uncertainties are, indeed, |arge
and to still be able to nmake useful concl usions.

DR. APCSTOLAKI S:  Anything el se?
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DR. LEITCH You know, this is largely an

enpirical science, and yet there'sverylittle nention
of data or validation of these nmethods, and |'mj ust
wonderi ng how do you.

DR. APOCSTOLAKIS: Well, you're raising a
much bigger issue now, but they have problens to
collect data and so on. Here they're just saying,
"Look. If you want to do a decent HRA, there are nmany
nodel s out there, but certain good practi ces have been
energi ng over the years, and here they are."

W are not trying to quantify anything
here, but that questionis nore relevant to the other
stuff they're doing, which we will discuss sone ot her
time.

DR. LEITCH: Yeah, | feel it's avery good
docunent on what t hose good practices -- what things,
one, ought to consider. M questionis concerning our
ability to quantify those things.

DR. APCSTOLAKIS: A lot of people have
t hose doubts.

DR. LEI TCH: | certainly have no
objection, and | think it's a good pi ece of work, and
if the question is should we issue this for public
comment, | think that's great.

DR APCSTCOLAKI S: Yeah, this does not
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address quantification anyway.

DR. POVERS: | guess the way | have | ooked
at it is I'mnot sure that I would stake ny life on
the .01, which is the nunber that al ways cones out on
these things versus .05 or ten to the mnus fifth.
But |'"mpretty sure that when they conme in and say,
"We judge this action to be nore conplex and as a
result the l|ikelihood for human error to be higher
than this other action,” then | think they're on
pretty good ground there.

DR. APCSTOLAKI S: Right.

MR FORESTER | think so.

DR. PONERS: And soit's like free energy.
You don't know exactly where the zero is, but you sure
know what the deltas are to a great precision.

And | particularly Iike Gareth's conment
t hat, recogni zi ng you have broad uncertainties is, of
course an essential elenment to the interpretation of
these, and | point out that in severe accidents we
make enor nous strides even t hough we work wi t h decades
and decades of uncertainty all the tine.

DR. APOSTOLAKIS: The only thing is that,
again, we are off the subject now, but the effort to
quantify has led to all of this qualitative work.

Erasmia referred to the second generation nodels.
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Wll, there was a first generation nodel which
basically said they were really nunbers oriented, and
t he nost sophisticated one would say if the operator
has so many mnutes, he has the probability he wll
make a m st ake.

And t hen peopl e real i zed t hat t hi s was not
good enough, and they started bringing into the
process nodel s that were devel oped el sewhere by well
known peopl e and so on.

So the nunbers drove the qualitative
nodels, and | think we have gained a lot of good
insights. Now, the nunbers are still up in the air.

CHAI RVAN BONACA: But | think this effort
to quantify, you' re absolutely right. For exanple --

DR. APCSTOLAKIS: It's a discipline.

CHAI RVAN BONACA:  -- hel p tremendously in
the control roomdesigns. | nean, there were al ot of
upgrades that took place on a plat specific basis in
the '80s, early '90s, that were really tied to an
attenpt to understand further action, particularly for
ol der plants, some of the critical sequences. You
know, you do go through recircul ation. You have to do
certain things. Sonme of the nore nodern plants were
set up to have hi gh confidence that the operator woul d

do that. Sone of the older plants did not even have
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the sane | evel of confidence.

In fact, you coul d | ook at a si nul at or and
see the response of that and understand that you had
critical issues there. If you had to quantify still
t oday, you woul d have significant uncertainties. But
there is much higher confidence that they will do it
correctly because you can see it on the sinul ator how
t he respondents are.

So | believe this effort to quantify has
been very hel pful.

DR. APOSTOLAKI S: And not only that, but
look at the efforts of the design of the new
generation plants. One of the requirenents is, you
know, don't ask the operators to do anything for the
first 24 hours or the first 70 hours. Al of that
came fromthis kind of analysis and worry that tineis
critical, along with other things.

The designers cannot nake sure that the
operators feel good, but they can do sonethi ng about
the available tine. So the EPRI -- what was it
called? -- utility requirenments docunment explicitly
said that, that the next generation, | think, for 24
hours they have to do nothing, and then for another
period of time sonething el se.

So there are some practical results that
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have cone out of this, but the nunbers, you're right.

CHAI RVAN BONACA: But if you take PWRs, 20
years ago the |ikelihood that operators would go into
bl eed or feed, although the direction was there, it
was very low. In fact, they would into the procedure
and see what they were planning to do. | nean, there
were i nformal points of self-training al nost that are
gi ven there about doing things.

And t oday because of the focus on this
actions required to dothat and thetraining, thereis
much hi gher confidence there because you can see the
crews now when they're supposed to go to bleed and
feed, they do so. They do that, and they doit within
the allotted tine, and you can see it on the sinul ator
how t hey respond to that.

So this has all cone fromthis focus on
operator acti on.

DR, APOSTOLAKI S: Ckay. Any ot her
comrents? Questions from the nenmbers? Wuld the
staff like to nmake a comment ?

(No response.)

DR. APOSTOLAKIS: No? Well, Erasm a and
John, thank you very nuch.

MR. FORESTER: Thank you.

M5. LOS: Thank you.
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DR.  APOSTCLAKI S: We appreciate your

com ng again, and | guess you will hear fromus sone
time in the next two weeks.

MR. FORESTER  Ckay. Thank you.

M5. LAOS: Thank you very mnuch.

MR. FORESTER  Thank you very nuch.

DR APOSTOLAKI S: Back to you, M.
Chai r man.

CHAI RVAN BONACA: Okay. Wth that we wil |
go off the record now, and we'll take a break until

5:15 and get back here and talk about letters. I
actually want to have John coming in because he has
some nessages to give us about the discussion on
Saturday norning | would like himto hear.
(Whereupon, at 4:57 p.m, the Advisory

Conmmi ttee neeting was concl uded.)
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