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P-ROCEEDI-NGS
9:10 a. m

CHAI RVAN WALLIS: The neeting will now
come to order. This is the second day of the 523 ¢
neeting of the Advisory Conmttee on Reactor
Saf eguar ds.

During today's nmeeting the Commttee will
consider the followi ng, draft safety eval uati on report
related to Giand Gulf Early Site permt application,
Draft Fi nal Regul atory  Cui de, Ri sk I nforned
Perf ormance- Based Fire Protection for Exiting Light-
Water Nucl ear Power Plants, status reports on the
quality assessnent of selected research projects,
future ACRS activities, report of the planning and
procedures subconmittee, reconciliation of ACRS
corments and recomendations, preparation of ACRS
reports.

This neeting is being conducted in
accordance with the provisions of the Federal Advisory
Commttee Act. M. Sam Duraiswany is the designated
Federal official for the initial portion of the
nmeeti ng.

We have received no witten conments or

requests for tine to nake oral statenents fromnenbers

of the public regarding today's sessions. A
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7

transcri pt of portions of the neeting is being kept.

And it is requested that the speakers use
one of the m crophones, identify thensel ves, and speak
with sufficient clarity and vol ume so that they can be
readily heard.

W will proceed withthe first itemon the
agenda. I'Il turn to my colleague Dr. Powers to | ead
us through it.

MEMBER POAERS: Thank you, M. Chairman
W' re going to discuss the second of the early site
permt applications. Again, this is a first |ook at
t he applicati on.

We'll actually go final -- |ook at the
final assessnment, probably in Septenber, right?
Sept enber or COctober, sonething like that. W
previ ously | ooked at ANO

W' re nowgoing to |l ook at the Grand Gul f.
W sent up a letter on ANO and have not yet received
a response. But I'mtold that the check is in the
mai | .

MR ZINKE: Dana, that was North Anna.

MEMBER POWNERS: |'msorry, North Anna
Pardon ne. And we're now going to turn to | ooking at
Grand Gulf. And, again, this is one of those, really

a pretty good site for |ocating nuclear power plants.
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And so, they're interested in bringing
anot her one there. And, with that, |I'll ask CGeorge
Zinke if he'll talk to us about why he wants to stick
anot her nucl ear power plant on the M ssissippi R ver.

MR ZINKE: Al right. |I'm George Zinke
with Entergy. And, with nme today is Guy Cesare,
Enercon, who is on the ESP team and Bill Lettis with
WIlliamLettis & Associ ates.

They did the seismc analysis. Gand Gulf
is located in O ai borne County, Mssissippi. It's on
t he eastern bank of the M ssissippi, the site. It's
already said it already has one nuclear unit, BWR 6.

The nearest |arge population center is
Vi cksburg, M ssissippi, whichis 25 m|es north, about
27,000 pernmanent residents.

CHAI RMAN WALLIS: It's interesting you
call it the eastern bank. |It's actually a bluff,
which is quite a distance above the bank, isn't it?

MR. ZINKE: Yes, the property goes up to
t he bank.

CHAI RVAN WALLI' S:  The property goes up the
bank?

MR. ZINKE: Right. The site thenis
| ocated about a mle off of the river. The principle

town close to the site is Port G bson, M ssissippi
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about six mles away, population about 1, 750.

The next slide is a small slide show ng
about the |l ocation of the Gand Gulf site. Site five,
the original site was planned -- we had planned
buil ding two units.

W conpleted one, didn't conplete the
ot her one. The unit we're proposing now would not --
woul d be adj acent to where the two units were going to
be.

It does not go on the exact placenent that
the original second unit was planned for. It would be
in an area that right nowis used as a parking |ot.

The proposed footprint for the area is on
| and t hat was di sturbed during original construction.

MEMBER APOSTOLAKI S:  What's EAB?

MR. ZINKE: The exclusion area boundary.

MEMBER APOSTOLAKI S:  Ch, okay.

MR. ZINKE: The site area popul ation, zero
to ten mles, approximately ten thousand, ten to
fifty, 325. |It's permanent. W did projections for
the early site permt, both out to 2030, which would
be where the permt expires.

W' ve requested a 20 year duration of the
permt. And we also did projections to 2070, which

woul d have been -- would be a 40 year life of a
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10
facility.

And we saw the |ow to nodest estimated
growh in population. The Gand Gulf site generally
is rural and renmote. The land use is primarily in
forestry, agriculture.

There are no comrercial airports within
ten mles. The closest large airport is 65 niles,
which is the Jackson M ssissippi International
Ai rport.

Cl osest major highway is U S. 61. Since
the original construction of the Gand Gulf one, that
hi ghway, it was two |lane while we constructed the
original Gand Gl f.

It's now a four |ane highway. W also
evaluated in the SAR sone of the characteristics
associated with our wunit, 1is it wuses hydrogen
i nj ection.

So we did evaluate the hydrogen as a
hazard, along with other kinds of hazards that would
go up and down the M ssissippi River. There are no
active rail lines or mlitary installations in the
vicinity, gas/oil pipeline about 4.75 mles.

W evaluated air traffic corridors,
cormercial and mlitary. Like |I said, we eval uated

the traffic up and down the M ssissippi River for
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hazar ds.

At the proposed elevation, the site is
approxi mately 65 above the nornmal M ssissippi River
| evel. The M ssissippi R ver in our area does
normal ly flood part of the property every year.

It does not -- the water |evel does not
flood the actual site of where the plant safety
rel ated structures are.

MEMBER PONERS: It seens to me a key part
of our discussion in our subcomittee neeting on this
fl oodi ng i ssue cane up with -- well, normal is nornal.

What about a 100 year? And we discussed
your strategy of flooding Alabama instead of
M ssi ssi ppi. Mybe you shoul d touch upon that.

MR ZI NKE: Loui si ana.

MEMBER POAERS: |'m sorry, Loui siana.

MEMBER APOSTOLAKIS: There's a couple
different kinds of flood |evels that we eval uate
relative to the site. One is flooding that is a
result of the M ssissippi R ver flooding.

And, with regard to that kind of fl oodi ng
because of -- one of the characteristics of the site
is because of the elevations and because of the
flatness of Louisiana, that with a small rise in the

river the water will spread.
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And so, to actually get, you know, nmjor
fl oodi ng concerns solely because of the M ssissippi
River, it takes a |lot of water because of the anmopunt
of flat ground that there is to spread in the State of
Loui si ana.

MEMBER POVNERS: | think that's clever

MEMBER APOSTCOLAKI'S:  Yes. The other kind
of flooding that we tal ked about in the subconmmttee
is the local flooding. And that has nore to do with
t he pl acenent of the structures and the gradi ng of the
gr ound.

And a |l ot of that won't be finalized unti
we would actually select the design and where the
structures go.

CHAI RVAN WALLI'S:  Now, the flooding won't
flood the buildings, but it wll flood the EAB
presumably. Do you have a fence around there? Does
the fence get fl ooded?

MR ZINKE: The --

CHAI RMAN WALLIS: It looks as if it goes
way down on the flood plain.

MR. ZINKE: The normal M ssissippi River
fl oodi ng doesn't --

CHAI RVAN  WALLIS: Doesn't it flood

Ham | ton Lake and G n Lake presumably?
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MR ZINKE: Yes, it floods that area.

CHAI RVAN WALLIS: So, presunably the
boundary fence gets underwater. Wat does that do to
excl usi on zones?

MR ZINKE: There is not a fence around
t he excl usion area.

CHAI RVAN WALLI'S:  There isn't?

MR ZINKE: W have a fence around --

CHAI RMAN WALLIS: The fence is up on the
bl uf f?

MR. ZINKE: No, the fence is actually
| ocated just around the unit 1 buildings thensel ves,
the protected area. There is no fencing along the
property boundary.

CHAI RVAN WALLI'S:  Now, this EAB is not --

MR ZINKE: That's not fenced.

CHAI RVAN WALLI S:  That's not fenced.

MR CESARE: The EAB is established for
dose cal cul ati on purposes.

CHAI RVAN WALLI S:  Yes, that's one of those
regul atory things.

MR CESARE: It is, and the entire
exclusion area --

CHAI RMAN WALLI S: Soneone's going to stand

on that circle and get radiated, that's the idea?
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MR, CESARE: Yes.

MEMBER PONERS: One of the hornesis types
can stand there.

MR CESARE: But it is within the
property, the owner controlled area of the site.

MEMBER PONERS: \Which is the dotted Iine.

CHAI RMAN WALLI'S:  Yes, we're tal king about
fl oods.

MR. CESARE: And floods, as you say, would
advance the flood |evel providing you don't go over
the Louisiana levies at 103, it proceeds to the east
of the bluff line. It would be that flood and --

VI CE CHAI RVAN SHACK: Ch, | see. And the

west bank is Louisiana. So, when the | evy overflows,

you flow --

CHAI RMVAN WALLIS: It goes for mles into
Loui si ana.

MEMBER DENNI NG But, is it possible that
Louisiana will realize this and build higher |evies?

(Laughter.)

MR. CESARE: MW famly is from Loui siana,
t hey have not been able to change that since 1900.

MEMBER POWERS: Your proghosis is no
advancenent .

MEMBER DENNING Is it technically
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feasible? | nmean, is that potentially what's going to
happen in 20 years?

MR ZINKE: No. And, in that area, the
| and that gets floods, you know, they plant some of
the crops that are planted and the forestry, you know,
it has acconmopdat ed knowi ng that it fl oods every year.

CHAI RVAN WALLI'S: It hel ps the grow h.

MR CESARE: But there are |evies that
protect that land. And that's 103. And so, they do
infrequently have floods. But it protects the |and
usual | y.

But, at 103, which is a very high |evel
you wi I | have sone fl oods of Louisiana. But, even at
103, there's still 29, 30 feet up to the plant
el evati on.

So, there's not going to be any changes
there. It is possible the Corps of Engineers m ght
consider a higher levy. But it wouldn't be 30 feet.

MR ZINKE: Slide 9. In the SAR of the
application we did consider riverborne hazards, did
consi der the hydrogen shipnments that go to unit 1 for
hydr ogen i njection.

Due to the nunber of shipnments and the
di stance, we determ ned that was non-hazardous.

CHAI RVAN WALLI'S: There'll be no hydrogen
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shi pments to this new reactor?

MR. ZINKE: None of the designs we've
| ooked at have that. That doesn't mean that a design
couldn't be picked that would require that. |If that
was so, you know, then that woul d have to be anal yzed
at the conbined license stage where we pick the
design, which is the stage where we woul d | ook at the
hazards for the new plant and the hazards to the
exi sting plant.

VI CE CHAI RVAN SHACK:  You didn't | ook at
a BWR for one of the new designs?

MR ZINKE: We | ooked at the ESBWR and the
ABWR, the advanced designs. W don't -- we're not --

VI CE CHAI RVAN SHACK: But they would run
wi th hydrogen water chemistry, wouldn't they?

MR. CESARE: This is a risk analysis for
the delivery of liquefied hydrogen to the storage
facility on the site, which is on the eastern side of
the site.

| think we'd have to get there to see --
we probably, in that it's so far fromboth the unit 1
on the east side and even farther fromthe proposed
facility, then you' d have to talk about getting the
hydrogen over to the newfacility. So, that has to be

| ooked at then.
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MEMBER POWNERS: | think your blast
analysis is still correct. |It's just changing the
frequency of delivery.

MR CESARE: True. This one was -- this
was -- this one was based on 50 shipnents per year.
Ri ght now they're receiving 36 per year. So, it's a
conservative, correct.

Those were fifty per week, very big
trucks. So, it had to be |looked at to see if it would
change the risk

MR. ZINKE: On slide ten, again, as part
of the application, we would do the -- show that an
ener gency preparedness pl an coul d be devel oped for the
site.

Excl usion area boundary was advised to
enconpass the proposed newfacility. There aren't any
resident residents within the EAB, it's not traversed
by rail or waterway.

The | ow popul ati on zone would be a two
m | e radius essentially unchanged fromwhat unit 1 is
right now. Throughout the SAR we anal yze all of the
site characteristics.

And those were identified in the SAR And
we talked in a lot nore detail in the subconmttee.

The nmaj or portion of the SARis the seismc anal ysis.

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

18

And I'mgoing to have Bill Lettis go
through briefly the nmmjor elenents of the seisnc
analysis. If you'll turn to slide 12, this kind of
| ays out the process of howthe seismc anal ysis works
because the seismc analysis for the new plants is
under a revised part 100.

And so, it is different. It is a
probabilistic based versus the seismc analysis for
the current units, including the current Grand Gul f,
which is a determnistic based seism c anal ysis.

MEMBER APOCSTOLAKI S:  The two anal yses are
consistent with the results?

MR. ZINKE: The two anal yses are different
in what they -- because one is determnistic, one is
-- they are fundanmentally different.

MEMBER APOSTOLAKI S:  But ultimately, won't
you have a design basis earthquake or sone
acceleration you wll have to wuse? Are these
different?

MR. ZINKE: The nunbers are going to be
different. And Bill is going to talk alittle bit
about how the nunbers are different. But it's a
little different in conparing the whole what the
determnistic design basis for seismic and the

probabilistic because, when you |ook at how t hey

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

19

really are devel oped, even though at the end you get
an SSE nunber, they really fundanentally nmean

something a little bit different.

But Bill cangivealittle bit nore detai
on that.

MEMBER APOSTOLAKI S:  Ckay.

MR. LETTIS: Thanks George. Good norning.
M/ name is Bill Lettis with WIliam Lettis &

Associates. And |I'ma consultant to Entergy on this
proj ect .

So, next slide. George just showed the
flow chart, which laid out the process. The two
primary elenents in the process of devel oping a SSE
design ground notion spectrum is to perform a
characterization of earthquake sources in the region,
use attenuation relationships to characterize the
decay of ground notion fromthat earthquake source to
the plant site.

And that will give us a rock ground notion
at the site. And then we need to performa
geot echni cal analysis of the soil properties at the
site to see howthe soil will either danpen or anplify
the ground notion to give us the SSE design spectrum

So, we undertook both a geotechnical

investigation of the site as well as the earthquake
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source characterization at the site. This is a
geol ogic map of the site.

| apol ogi ze that the col ors shown on the
Power Poi nt are different than the col ors that cane out
on the copier. But, as George described, the site is
| ocated on the eastern bank, the high eastern bl uff
east of the M ssissippi River.

The exi sting power bl ock is | ocated here.
The proposed new site area is |ocated west of the
power bl ock up near the bluff. So I'll show you the
relationship of the new site to the bluff.

That's one of the features that we
characterize. Just to describe sone of the colors,
the light tan on this is the -- are deposits that are
about one mllion to two mllion years old.

So, underneath the entire site are
deposits that are one to two mllion years old. And
we're able to use those deposits to neet the
regul atory gui de 500, 000 year threshold to show t hat
t here's no pernmanent ground deformation at the site in
the | ast 500, 000 years.

So, we have excel | ent geol ogi c
stratigraphy to be able to denponstrate that at this
| ocation. The area shown in yellowis the nodified

ground during pl ant construction of the existing Gand
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@l f plant.

But it's just nodified ground of this
l[ight tan material. Next slide. This is a close-up
now of the proposed power bl ock area for the new ESP

The existing plant is over here. Unit one
was constructed. Unit two was not conpleted. And the
bl ue synbol s here represent existing borings that were
performed for the existing Gand Gulf site and which
we adopted for this investigation.

Shown in black are the new | ocati ons of
subsurface borings and i nvestigationto suppl enent the
exi sting bore holes that were already there. Also
shown on here are -- this is cross section B-B prine,
which I'"'mgoing to show in the next slide.

We constructed several cross sections
across the site to denonstrate or to docunent the site
variability and subsurface naterials because, you
know, the new power bl ock may be down here, or it may
be over here, or it nmay be over there.

So, given that we don't know where the
power block will be, we characterize this entire site
for subsurface conditions. Next slide.

CHAI RMAN WALLI'S: The cafeteria is an
exi sting building?

MR LETTIS: Yes.
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MEMBER S| EBER: \Where is that?

MR. CESARE: It's actually the engi neering
building of which that particular portionis a
cafeteria. But it's the site engi neering.

MR. LETTIS: |If you' ve been to the site,
this building exists, thisis a broad, flat slope with
a break in slope right here. This is basically a
conpletely enpty area.

Al so shown -- this is another feature I'l]|
poi nt out -- shown in this tan color here and here are
swal es that existed in the original |and surface that
were grated over and filled during construction of the
existing Gand Gul f site.

And so, on the next cross section on the
next slide, this is the cross section. These are the
swal es shown in gray now that have been filled with
artificial fill.

This shows the stratigraphy in the site.
The yellow is a wi ndbl own | oess sand and silt. And,
underlying that in the orange and green are deposits
that are, as | nentioned earlier, one to two mllion
years ol d.

Beneat h this green, which we just haven't
shown here, are deposits at a Catahoula Fornation

which are five mllion years old. Each of these, the
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Cat ahoula Formation, this is <called the Upland
Compl ex, provide excellent datuns, stratic geol ogic
datuns from which we can docunent the absence of
deformation in the site area.

kay. And this is the nmaxi num possi bl e
depth or likely depth of any of the existing reactor
di scussi ons that have different enbednent depths. So
this is the potential range and enbednment depth.

Groundwat er is shown, existing groundwater
| evel is shown here in blue. Next slide.

VMEMBER PONERS: Before we | eave that slide

MR, LETTIS: Ckay.
MEMBER PONERS: W spent in the
subconmittee sone substantial portion of our tinme

di scussing collapses that occurred along the bluff

ar ea.
MR. LETTIS: This bluff right here?
MEMBER POAERS: Did we cone to a

resolution on those discussions? | don't think you

were actually part of them
MR. LETTIS: | wasn't at the neeting.
MEMBER PONERS: Yes. But maybe George can
fill us inon -- 1 bring it up just because you have

the figure.
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CHAI RMAN WALLI S; It's not what the scale

is exaggerated for --

MR. ZINKE: Right, and that's -- the next
slide, if you goto the next slide. One of the things
we tal ked about when we tal ked about a bluff, the
previ ous side was exaggerated in order to -- but it
also led to a misconception on howbig this bluff is.

This is the drawing to scale so that you
can see that when we tal k about a bluff --

MEMBER POVNERS: It's a virtual bluff.

MR ZINKE: It's a virtual bluff. 1It's a
small -- yes, it's a M ssissippi nountain.

CHAI RVAN WALLIS: Well, it's a beginner's
ski sl ope instead of an expert one.

MR. ZINKE: Yes. But, part of the
analysis did go into then as far as how close the
facility mght cone to that edge and the design
considerations that would need to be Qlf if we
actually did bring a stretcher that cl ose and t he set -
of f di stances.

And so, those were the subjects that we
came, you know, we believe that we fully anal yzed t hat
and, if for any reason we actually did bring a
structure that close to that, we've decided on what

t he m ni mum set - back di stances woul d need to be.
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MR. LETTIS: Right. Thanks for clarifying

that, George. This is a one-to-one scal e diagram j ust
to illustrate to you the actual dinensions of the
sl ope.

Fromthe toe of the slope to the top of
the proposed power block area is an eight degree
project, which is a very low slope. And there's a
very lowlikelihood that slope failure will occur back
to the power bl ock area.

W define this edge of the proposed power
bl ock area by | ooking at the nmaxi num possi bl e depth
that a reactor enbednent woul d be and took a one-to-
one projection fromthat location to the top of the
bl uf f.

So that -- we have a one-to-one projection
fromthe top of the bluff down to the |owest likely
enbednent depth. And that identifies our exclusionary
zone or our zone of potential influence.

And so, we're setting back fromthe top of
the bluff that entire zone of influence. And so,
we're not likely to, by constructing the plant here,
| oad the slope and induce slope failure.

So we' ve gone t hrough that analysis. And
it's in the SAR  Next slide. A question came up

about salt dones during the subcomrttee neeting.
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This is a slide of the dendon Linmestone, which is
about a 50 mllion year old line stone |ayer.

These are contours on the surface of that
| i mestone at depths beneath the site. It's about a 50
mllion year old horizon. And two salt dones have
been identified in the site area, the Bruinsburg salt
dorme and the Gall oway salt dome, up north of the site.

These are six and eight mles fromthe
site. This is afile mle radius around the site.

So, these are over six and over eight mles away from
the site.

And this linmestone horizon docunents the
absence of any other piercenment salt diapirs in the
site areawithinthe five mle area. Furthernore, the
Cat ahoul a Formation that | nentioned before, which is
a five mllion year old stratum overlies both of
these salt dones, and the entire area, and show t hat
t here has been no diapiric rise or defornmati on of that
five mllion year old horizon.

So, the rise of these diapirs sees over
five mllion years ago in this area. And we don't see
any evidence of any other diapirs in the site area.

In fact, this provides direct positive
evi dence for the absence of those features in the site

ar ea.
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CHAI RMVAN WALLI S: That shadowy thing on

the left is an old M ssissippi course, is that what
that is? Wy over there.

MR LETTIS: Yes.

CHAI RVAN  WALLIS: That's an old
M ssi ssi ppi River?

MR. LETTIS: Yes, the M ssissippi River
has nmeandered and relocated itself actually through
hi story, but al so through geologic tine as it nmeanders

back and forth across the Delta area, the M ssissipp

Del t a.

Thisisits present |ocation. And you can
see recent abandoned -- these are oxbow | akes, they
call them recently abandoned channels of the

M ssi ssi ppi River.

These are frequently -- when we were
tal ki ng about flooding, the first thing that happens
is youre-flood old channels. Those are the | ow spots
on the river flood plain.

And t hose are the first things that occupy
the flood waters or carry flood waters. So, it takes
a pretty extreme flowto both overtop the bank of the
M ssi ssippi here and overtop the banks of these
earlier flood channels.

Anyway, next slide. This is now a
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regi onal geol ogi c nmap of the southeast southern U. S.
This is the Gand Qulf site |located here, 100 mle
radius and a 200 mile radius just to give you a feel
for scale.

Shown in these dots are historically
recorded earthquakes. The blue dots are those that
were recorded up until 1984. And the orange dots are
those recorded from 1984 up until 2004 because we
wanted to | ook at was there any changes in pattern or
rate of seismcity in the last 20 years or so.

And basi cal ly t he sane pattern of | ocation
of seismcity emerges in the sanme -- and we did sone
calculations -- the sanme rates of seismcity are
occurring in these principle areas of seisnc
activity.

This is the well-known New Madrid seismc
zone that's | ocated over 200 mles fromthe site. But
still, the New Madrid -- the | argest earthquake on the
New Madrid source zone is one of the controlling
eart hquakes for ground notion at our site.

That's a good thing. It denonstrates that
there's not a |l ot of other things closer, not alot of
other faults or seismc sources closer that can
control ground notion at the site.

In fact, within 100 mles of the site,
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there's only been three historic earthquakes in the
historical record. |It's one of the nost seismcally
lowareas inthe entire U.S., this region around G and
Qul f.

So, fromthe seismc perspective, it's a
very good location, very promsing location for a
reactor. W also identified these features --

MEMBER APOSTOLAKIS: | don't quite
understand that though. | mean, you seemto be basing
your conclusion on the fact that there haven't been
many eart hquakes.

MR. LETTIS: Yes, that's part of it.

MEMBER APCSTCOLAKI S:  But you had one that
was a lion. | nean, New Madrid was big.

MR LETTIS: Yes, that occurred over 200
m | es away up here.

MEMBER APOSTOLAKI S:  But my under st andi ng
isthat it was felt at distances nmuch bi gger than 200
m | es.

MR LETTIS: Oh yes. And, like | say, it
is the controlling earthquake down here. It
contributes nost of the ground notion at this site.
And I'Il show you that result.

MEMBER APOSTCLAKI'S:  You are sure there

are no other faults anywhere?
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MR LETTIS: Right. This is both -- there

are several lines of evidence that indicate the
absence of earthquake activity closer to the site.
One is | ooking at instrunentally recorded seismcity.

There's no patter energing that there's
sone active seismc source, such as the eastern
Tennessee source over by the Appal achians, the New
Madri d source, this over here in Gkl ahoma, which m ght
be related to the Meers Fault, whichis a newy
di scovered fault.

But there's nothing near the site
instrunmentally. |In addition to that, nost of this
site area fromthis zone of green faults right here
called the Quachita Orogenic Belt in south, nost of
this region is underlaid by thousands of feet, up to
ten thousand feet of un-deforned strata.

So, we have -- like | showed the d endon
| i mestone, you can contour the surfaces of these
geologic strata at depth up to ten -- back to the
cretaceous period, over 65 mllion years ago and show
that there's been no deformation of these, there's no
faults |l ocated closer to the site, with one exception.

And that's this group of faults right
here, which we've grouped together and called the

Saline River Fault Zone. This is a recently
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identified fault zone, in the last ten years.

There is sone distributed but fairly
sparse mcro-seismcity toit. Thisis -- it's not
for certain that there's an active fault there. But,
in our probabilistic study we allow a 50 percent
likelihood that there is a seismc source at that
| ocati on because there's no Rosetta Stone yet that's
been identified that says here is an active fault.

MEMBER APCSTOLAKI S:  How -- you say these
ones were identified 20 years ago?

MR. LETTIS: Yes, in the last ten years or
so.

MEMBER APOSTOLAKI S: How does this happen?
How do people identify faults? Are they |ooking for
t hem or --

MR. LETTIS: Yes, people are |ooking and
al ways | ooking. Can you go to the next slide? That
will --

CHAI RVAN WALLIS:  What do you | ook with?
You don't |look with your eyes, do you?

MR LETTIS: W look -- there are a |ot of
phenonenon that you look for that are suggestive of
active faulting. The first thing a geol ogist I|ike
nmysel f woul d | ook for is we would | ook for geonorphic

features on the land surface that are indicative of
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active faulting.

Usually active faulting scars the |and
surface. And that's preserved over tine. And it
| eaves | ineanents or scarps, or other features. And
that's what a professor at Menphis identified, were
three -- what appeared to be three linear river
alignnents, the Quachita River, Saline River, and the
Arkansas River

They all trend to the southeast. And he
t hought that that was suspicious. He came down here
and started | ooking. And he found these areas shown
in yellow, which are areas of obvious |iquefaction.

The New Madrid earthquake produced
liquefaction in this area shown in yellow, the |arge
1811-1812 earthquake sequence. That |iquefaction
field ends right here.

Not hi ng' s been found fromthere sout hward
until they located this. One possibility is that this
is just far-field liquefaction from the New Madrid
ear t hquake.

It's possible. | mean, you can do
calculations and show it's possible. O, these
liquefaction fields may indicate a |ocal earthquake
sour ce.

And we, because this is a nuclear site and
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we're doing a probabilistic study, we have to all ow
for that uncertainty. So we've allowed that there may
be an eart hquake source.

So there's both geonorphic evidence that
there are these linear river segnents. That's one
t hing that a geol ogi st | ooks for. There's evidence of
I i quefaction, geotechnical evidence of |iquefaction,
which is a phenonena that's fairly wunique to
eart hquakes, generally earthquake induced.

There's flooding induced |iquefaction, but
not very often. And then thirdly, we |ook for a
coi nci dence of earthquake, mrco-earthquake activity
with potential faults or |ineanents.

MEMBER APOSTOLAKIS: Now, these three
obvi ously were not known when the current unit was
l'i censed, correct?

MR, LETTIS: Right.

MEMBER APOSTOLAKIS: How as the safe
shut down eart hquake determined for the current unit?
Does thi s discovery affect anything with your existing

MR LETTIS: No, I'lIl show the results and
conpare it tothe result of the existing unit. So, it

MEMBER APOSTOLAKI S:  But, for the existing

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

34
unit --

MR. LETTIS: The existing unit --

MEMBER APCSTCLAKIS: It was only the New
Madri d eart hquake?

MR LETTIS: W used New Madrid as the
determnistic controlling source. The determnistic
approach, as George was describing, there are two very
di fferent nethods of cal culating ground notion.

And both of them have given us SSEs at
this site. The determnistic approach says what's the
| ar gest possi bl e nagni t ude eart hquake t hat coul d occur
in the site region and produce | argest ground notion
wi t hout considering the likelihood of that earthquake
occurring?

The probabilistic approach | ooks at the
likelihood of all earthquakes occurring and the
contribution of all of those earthquakes to ground
notion at the site.

So, it's the probabilistic ground notion
SSE spectrum is not a single earthquake. It
accommodat es the contri bution of earthquakes formal
possi bl e sources.

MEMBER APOSTOLAKI S:  So, the discovery of
these three faults could affect the probabilistic

approach, but not the determ nistic because the New
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Madrid was so big?

MR LETTIS: Yes, | haven't --

MEMBER APOSTCLAKI'S: |Is that correct?

MR. LETTIS: That's probably true. The
determ ni stic approach also -- there's a requirenent
that you use a capable -- it's froma capable fault in
t hose days, appendi x A of 10 CFR 100.

You i dentify capabl e faul ts and you assi gn
the |argest magnitude earthquake to those capable
faults. And you | ook at what that earthquake will do
in terms of ground notion at your site.

And you take the biggest, regardl ess of
the likelihood of it occurring. Wth the Saline R ver
source zone, | would be hesitant right nowto say that
this neets the definition of a capable fault under
appendi x A

There's no hard, direct proof that there
is an active fault right there. That's why in the
probabilistic approach -- and the beauty of the
probabi |l i stic approach, it allows you to assign a
i kelihood that there m ght be an earthquake source
t here, which we have done.

W have given it a 50/ 50 percent chance of
being there or not being there. And, in the -- if |

was doing this in the old days, | haven't gone t hrough
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this analysis, I'mnot sure | would have assigned a
capable fault in the Saline River area given the
information that's avail able to date.

So it would probably still be -- the
determ ni stic approach woul d probably still be based
on New Madrid. Even if you do assign a capable fault
in the Saline River area under the old approach, the
maxi mum magni t ude woul d probably be a magnitude six
and a half as opposed to a nagnitude ei ght on the New
Madri d.

And, once again, | haven't done that
calculation either to see whether we would have
revised an old determ nistic ground notion.

MEMBER APOCSTOLAKI S:  Ckay.

MR, LETTIS: But, just to nove on, this is
t he New Madrid source. W considered three -- in our
analysis for Gand @Qulf we used the existing EPRI
eart hquake source nodel, which is allowed under Reg
Gui de 1.165.

And we nodi fied -- conservatively nodified
t hat existing earthquake source nodel by adding this
source, the Saline River source, and by adding a new
New Madrid source to the existing New Madrid source.

MEMBER APOSTOLAKI S: Let me understand

this, the EPRI net hodol ogy actual |y gives you curves,
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right? It gives you curves for --

MR LETTIS: Right.

MEMBER  APOSTOLAKI S:  -- spectrum
accel eration.

MR, LETTIS: Right.

MEMBER APOSTOLAKIS: |If we chart the
result of expert opinion elicitation.

MR, LETTIS: Right.

MEMBER APOSTOLAKIS: At the sane tine,
wasn't there a study fromLivernore that had different
codes?

MR. LETTIS: Right, Lawence Livernore --

VEMBER APOCSTOLAKI S: Much nore
conservative because of the way the expert opinions
wer e processed. And then, to reconcile the two, there
was a Senior Seismc Hazard Analysis Conmittee that
came up with a sort of a nethodol ogy.

MR. LETTIS: Right. They define the
nmet hodol ogy.

MEMBER APCSTCOLAKI S:  So, why then are you
using only the EPRI nethodol ogy?

MR. LETTIS: The Reg Guide 1.165 all ows
you to use either. They don't require you to use
bot h.

MEMBER APOSTOLAKI S:  Ei t her neani ng which
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ones?

MR LETTIS: EPRI or Law ence Livernore.

MEMBER APOSTCLAKI'S: How can it do that?
| nmean, there were significant differences between
t hem

MR. LETTIS: And --

MEMBER APOSTOLAKI S:  Wen was this
regul atory gui de approved?

MR LETTIS: |I'mnot sure that | would
agree with the comment that the Lawence Livernore is
al ways nore conservative. |In sone areas it's nore
conservative

MEMBER APOSTOLAKIS: Well, the seismc
curves are. | mean, it was nore conservative --

MEMBER PONERS: Only for eastern seaboard
ear t hquakes.

MEMBER APOSTOLAKI S:  Yes, and that's where
we are, right?

MR LETTIS: Now, we're in the south, not
in the eastern --

MEMBER APOSTOLAKIS: No, east of the
Rockies. W are east of the Rockies.

MEMBER POAERS: | think you have to nove
east to get significant differences.

MR. LETTIS: Sone of the key --
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MEMBER APOSTCLAKI S: East of this?

MR. LETTIS: Yes. A couple of key
different -- | was on --

MEMBER APOSTOLAKI S:  Shoul dn't you conpare
then? | mean, did you conpare then? Did you | ook at
t he Livernmore curves at all to --

MR LETTIS: No.

MEMBER APCSTCOLAKI S:  Shoul dn't you? The
reason why |'msaying this is because that difference
whi ch may, you know, may have been nore significant
east of your site, let the three mmjor organizations
in our business, DOE, EPRI and NRC, you know, create
this newconmittee to try to resolve the differences.

So, how can we just say now we only use
EPRI. | nean, you have to give some consideration to
the other stuff and dismss it or do sonething about
it.

MR LETTIS: | think that that isn't -- |
nmean, fundanmentally | agree with you. But that's not
the responsibility of an individual Applicant to do.

Those two were -- EPRI  and Law ence
Li vernmore were carefully revi ewed and | ooked at by t he
NRC. And the NRC has concluded that you may use
ei t her.

They have accepted both studies. And they
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don't require you to conpare both or to use both. And
| would also -- in this area -- and | haven't done
that so | can't tell you the actual answer.

But, inthis areal don't think there will

be that nuch difference. In the eastern U.S. -- |
wor ked on both of the two of them In the eastern
US. -- 1 was one of the seism c source guys for the

Lawr ence Livernore study.

In the eastern U. S. nore wei ght was gi ven
to the Triassic Basin being sources of large
ear t hquakes. So, Charl eston earthquake coul d fl oat
up and down the eastern seaboard.

MEMBER APOSTCLAKI S: That's one of the
maj or differences in the attenuation nodels that were
used?

MR LETTIS: Yes, | think that's also a
difference. | wasn't part of it.

MEMBER APOSTCOLAKIS: It was a driver.

MR. LETTIS: GCkay. | wasn't part of the
attenuation --

MEMBER APOSTOLAKI S: A fanpus expert from
southern California was driving the Liver nore curves
way out there.

MR LETTIS: | also --

MEMBER APOSTOLAKIS: Don't you think
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t hough that the issue will conme up? Sonebody wll
chal l enge you. | nean, naybe the regul atory guide
doesn't say that.

By the way -- who is the -- Med, are you
runni ng this?

MR, EL- ZAFTAWY:  Yes.

MEMBER APOSTCOLAKIS: 1'd like to have a
copy of our guide.

MR, EL- ZAFTAWY:  Sure.

MR LETTIS: It's Reg Guide 1.165.

MR  EL-ZAFTAWY: There's al so sone
i ndi cation, at |east ny understandi ng, that maybe the
NRC is in the process right now to neet with the
i ndustry to revise Reg CGuide 1.165.

MEMBER APOSTOLAKI'S: Do you have a copy of
it here?

MEMBER DENNI NG  But you do agree, George,
that he's on solid ground in terns of saying
followed the regulatory guide. The burden isn't
really on him

The burden is on us nowto look a little
nore closely. But certainly --

MEMBER APCSTOLAKIS:  Well, | don't know
about that. You know, if you know that there is -- if

you want to go by the letter of the law, you're right.
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MR, LETTIS: If | could add one additiona
comment that m ght help ease the painalittle bit. W
used the EPRI seismc source nodel. You're referring
to that there was -- that the big driver and the
di fference was the attenuation.

MEMBER APCSTOLAKIS: | think it was the
seismcity but the attenuation was a bi gger one.

MR. LETTIS: Yes. And so, what was done
for this study is the attenuation relationships were
conpl et el y updat ed t hrough a new SSHAC process so t hat
we did not use the old EPRI attenuation rel ati onshi ps
to cal cul ate ground noti on.

There was a SSHAC wor kshop process that
was conpl eted in 2004 where a group of around 13 or 15
i ndi vi dual s were convened and t hey sel ected a new set
of attenuation and weighted these attenuation
relationships for the central and eastern U S. both
for the Gulf Coast region, which has its own set, and
then the rest of the eastern central U S.

And so, the disagreenent between say the
Lawr ence Livernore canp and the EPRI canp i s no | onger
i nportant because there was a new group that was
convened that developed a new set of attenuation
relationships to use in the current -- all of the ESP

Applicants are using this new ground notion
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attenuation set.

MEMBER APCSTOLAKI S:  So what you are using
isreally a mx of the old EPRI and the --

MR LETTIS: Well, it was a SSHAC process.
Al of the old attenuation relationships that were
used in the late 1980s have been updated
significantly.

The attenuation relationships are much
i mproved. And so, there's no hold over of any
attenuation relationship that was used either by
Lawr ence Livernore or the early EPRI

They're all new. And so, a new group of
attenuationrel ati onshi ps were consi dered and wei ght ed
and used for Gand Gulf as well as North Anna, as well
for Cinton.

MEMBER APOSTOLAKI S:  And you were on those
wor kshops?

MR. LETTIS: | was not on the workshop,
no. That was an EPRI wor kshop.

MEMBER APCSTOLAKIS:  GCh, EPRI, not just
for you?

MR LETTIS: Not ours. There was an EPR
-- that was inthe original flowchart. EPRH convened
a panel of experts. And it was about a two year

process where they net several tines and fully vetted
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al | t he vari ous rel ati onshi ps, tested t he
rel ati onshi ps and came up with a wei ghti ng schene for
t hi s.

Thi s was under EPRI. And it was published
by EPRI in 2004. And that was -- those were the
attenuation rel ati onshi ps that were used by all three
appl i cants.

MEMBER APOSTOLAKI S:  But they used the
SSHAC et hodol ogy?

MR. LETTIS: The SSHAC net hodol ogy of
expert elicitation was used. It was a SSHAC | evel
three elicitation.

MEMBER APOSTOLAKI S:  (Ckay, that's better.

MEMBER PONERS: And, just to be clear, you
used the EPRI seism c source relationship as nodified
by the recent USGS?

MR LETTIS: We considered all new data in
updating the EPRI seismc source. One of the new data
sets was the USGS. And, you know, there's been a | ot
of -- one thing about geol ogy and seisnblogy is its'
constantly changi ng and evol ving. And there's | ots of
new publ i cati ons.

MEMBER APOSTOLAKI S: Constantly changi ng?
When you tal k about five mllion years --

MR. LETTIS: Qur understandi ng of geol ogy
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i s changi ng.

MEMBER APOSTOLAKI S: It changes every few
mllion, right?

MR. LETTIS: Geology stays the sane. But
our understanding is continually being updated. And
so, a big, bigeffort inthis study as well as all ESP
applicants that will cone before you is an update of
t he geol ogy, seisnology, tectonics, and geophysical
dat abase because it's been 25 years since EPR was
published in the | ate 1980s.

And a lot of new work has been done and
i nprovenents made. And so we need to carefully
consider this new data in terns of, you know,
identifying characterizing earthquake sources.

And so, the two main changes that we --
just to conclude this. W updated New Madrid. W
assigned di fferent magnitudes. And nost inportantly,
in the early EPRI and Lawence Livernore days, the
recurrence of a New Madrid earthquake was assuned to
be thousands of years, five thousand years roughly.

It's now thought to be around 500 years
with a range of between 200 and 800. And so, we used
t hat updat ed recurrence and maxi mrumnagni t ude and al so
identified three possible fault sources within New

Madrid, the Blytheville Arch, the Reel foot Fault, and
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the East Prairie Fault.

And each of those three faults may produce
magni t ude seven to ei ght size earthquakes. And that's
been incorporated into our analysis. Gkay, just to
cl ose, given all of these earthquake sources, this is
the seism c hazard curve that --

CHAI RVAN WALLI S:  What's the frequency of
t hese New Madrid events?

MR. LETTIS: The New Madrid earthquakes
occur on the order of every 500 years.

CHAI RMVAN WALLI'S: Five hundred years
okay.

MR. LETTIS: Yes. And whether just one
occurs or whether three occur, like in 1811-1812 where
three occurred, that variability is al so i ncorporated
into our nodel.

So, given these earthquake sources, you
run t hrough the PSHA anal ysis. It plots hazard curves
for different frequencies. |[|'ve just shown the five
hertz frequency.

And the red line is the nean hazard. And
this is the median and the 85" and 15'" --

MEMBER APOSTOLAKIS: So, this is the
result of the workshop now?

MR, LETTIS: This is the result taking 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

47

EPRI attenuation nodel and our revision to the source
nodel and running through the probabilistic hazard
code.

MEMBER APCSTOLAKI S:  And the SSHAC part
and everyt hi ng?

MR. LETTIS: Right.

MEMBER APCSTOLAKIS: Now, | will say, a
maj or driver in the SSHAC approach, which does not say
that because it's relevant to other things we have
been | ooki ng at.

| f you foll owwhat SSHAC r ecormended, t hen
the claimis that these curves are not just the state
of knowl edge of the SSHAC of the people in the
wor kshop.

They are representing in the community's
views. Ckay? The worldwi de comunity of experts,
they are trying to put thenselves in a position. You
know, how good they do that, howwell, is a different
story.

But, the inmportant point is that they are
aski ng thensel ves that, what does the comunity feel?
And there is typically one order of magnitude in
frequency differences if you go to a particular
accel eration.

MR LETTIS: Yes.
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MEMBER APOSTOLAKI S:  And the 85'.

MR LETTIS: Yes.

MEMBER APOCSTOLAKI S:  And, for sone reason,
the seismc guys want to be different. So the upper
and | ower bounds are the 85'" and the 15'".

MEMBER POAERS: Just as caprici ous as any
ot her nunber .

MR. LETTIS: Ckay, next slide.

CHAI RVAN WALLI'S:  You need sone ones on
the axis there.

MR. LETTIS: That gives us --

MEMBER APOSTOLAKIS: WAit, wait, wait.
The previous curve now, how do you use that? This
one, do you use it to do anything with it?

MR LETTIS: Yes. W're using at ten to
the mnus five probability nedian.

MEMBER APOSTOLAKI S:  Medi an?

MR LETTIS: And so, in this case it would
be -- you develop hazard curves for all different
frequencies. And you use that to construct your
response spectrum

MEMBER APOSTOLAKI S:  Ckay.

MR. LETTIS: This tells you, at ten to the
m nus five what the ground notion would be, roughly

point two Gat ten to the mnus five at five hertz.
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MEMBER APOSTCLAKI S:  Ckay.

MR. LETTIS: And so, you can construct --
you have vyour ground notion at the different
frequenci es as your rock i nput at the base of the soi
col utm, which is over 10,000 feet thick at Gand Gul f.

So now we have to translate that ground
notion at 10,000 feet depth up through the soil
colum. And so, the next slide will showthis is the
upper part of the soil colum at Grand Gl f.

W devel oped velocity information for the
di fferent horizons. And we put this down to 10, 000
feet. And we have devel oped site anplification. This
is the transfer function.

So we develop our site anplification, or
the anplification factor for all the different
frequencies. And so, we'll take our rock ground
notion and nultiply it by either an anplification or
a danpeni ng factor to develop the final free field SSE
ground noti on.

Next slide. And so, this is the -- shown
inred is our conputed SSE ground notion, free field
ground notion incorporating the effects of site
response at the site.

MEMBER APOSTCLAKIS: W can't read it.

MR. LETTIS: the blue is 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

50
MEMBER APCSTCOLAKI S:  The 100, ten, geeze.

MR. LETTIS: Yes, I'msorry. The
frequency across the bottomis point one on the |eft
corner. And this is a log scale. So, one, ten, and
100 hertz, 100 hertz essentially being the PGA, peak
ground accel erati on.

The bl ue curve is exi sting SSE
determ nistic spectrum for Gand Gulf, the existing
plant. And this shows the red. The units on the
left, this 1is spectral acceleration from .001
accel eration, .01, .1 and 1G

So, you can see that the PGA, just for
compari son, was --

MEMBER APOSTOLAKIS: This is the peak
hori zontal ground --

MR. LETTIS: This is the peak horizontal.
| "' m showi ng just an exanple of --

MEMBER APOSTOLAKI S:  The blue? For all of
t henf?

MR LETTIS: Al of themare the
hori zontal ground accel erati on.

MEMBER APCSTCOLAKI S: Okay, very good.

MR. LETTIS: And, conparing the existing
Gand GQulf determnistic SSE with our recent -- our

newly conputed probabilistic SSE for the ESP. And
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this is the target design spectrum for the standard
pl ant, anchored at point three G

MEMBER APCSTCOLAKI S:  Who gives you that
bl ack one, the standard desi gn spectrunf

MR. LETTIS: This is the spectrum used by
t he vendors.

MEMBER APCSTCLAKI S: The vendors, okay.

CHAI RVAN WALLI S:  For any plant anywhere?

MR LETTIS: This is the --

MEMBER APOSTOLAKIS: | think that's all
yes.

MR. LETTIS: Yes, the plants are using
this as their -- the vendors are using this as their

target design. Sonme of them have slightly nodified
t he hi gh frequency.

MR. ZINKE: Not any plant anywhere. The
design is being certified in the United States.

CHAl RVAN WALLIS: It's renmarkable to ne,
t hi s pl ace where no eart hgquakes have been for all this
time, the curves are so close to sone standard pl an.

It seems to -- you don't think it's
remar kabl e at all? You nean the curves were about the
sanme?

MR. LETTIS: Yes, nost of the driving

input to the ground notion for probabilistic cones
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fromthe repeat of the New Madrid earthquake and t hen
al so a | ocal source nagnitude five, five and a half or
six that occurs locally, infrequently, but locally
near the site.

MEMBER APCSTCOLAKI S:  When people said in
the determnistic days that peak horizontal ground
acceleration was this, did they consider frequency?

MR LETTIS: Yes.

MEMBER APCSTCOLAKIS: And it corresponded
to 100 hertz you say?

MR. LETTIS: Corresponding to -- |I'm
sorry?

MEMBER APOSTOLAKIS: To 100 hertz. Is
that the frequency they quote?

MR. LETTIS: No. Conmonly ground notion
is -- you'll hear soneone say PGA or peak ground
accel eration is sonething.

MEMBER APOSTOLAKI S:  Yes.

MR. LETTIS: That's usually referred to --
that's a very high frequency ground notion, PGA. In
100 hertz is --

MEMBER APCSTOLAKI S:  Ckay. So, that woul d
be a good approxi mation?

MR LETTIS: So that would be an

approxi mati on of the PGA
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MEMBER APOSTOLAKIS: How nuch is it for

the Gand Gulf deterministic, the blue?

MR LETTIS: | think it's point one seven.
And the new one is point one nine.

MEMBER APOSTOLAKI'S:  This is not the SSE,
t he saf e shut down eart hquake?

MR. LETTIS: Yes, but that's just -- that
one frequency, the PGA, peak ground accel eration, at
t he high frequency end.

MEMBER APOSTCLAKI'S:  Yes. | nean, that's
what you desi gned.

MR LETTIS: The SSE is defined as --

MEMBER POWERS:. 1In order to stay on
schedule, this tutorial is going to have to be cut
short and nove on to this.

MEMBER APOSTCLAKIS: Well, at least the
three nunbers. Can | get the three nunbers?

MEMBER POAERS: You can read themoff the
slide or I can read themto you.

MEMBER APOSTCLAKIS: Well, | can't see
t hem

MEMBER PONERS: George, 1'Il read themto
you.

MR. SCOTT: Dana, can | make a qui ck point

to speak to Grahaml s question?
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(No verbal response.)

MR. SCOTT: You nmay recall fromthe North
Anna application that their site curve actually
exceeded the design curve. So this is a generic issue
that the Staff is addressing currently.

MEMBER POVNERS:. | need just to nove on
with this discussion.

MR. ZINKE: This slide -- through the
application review, currently there is, before issues
the draft SER, there's 23 open itens that we have
responses due June 21°.

W' ve been working with the Staff. And
we' ve been devel opi ng our responses to those. 1've
attached the status matrix, which shows draft -- the
direction we're heading on responding to those
guesti ons.

The actual response are in review now.
And so, we would be submtting themon or around June
21°, which nmy understanding is then that woul d end up
a subject when we get to the -- ACRS neets again on
the final SER

The concl usi on through our eval uati on of
the Gand GQulf site, we characterize it in accordance
with part 52 and part 100, and we found the site

remai ns acceptabl e for new construction.
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VEVMBER POVERS: |s that a -- it seens to

nme that that's one of those nicely | awyerly statenents
boundl ess in its conservatism This is a pretty good
site for new construction, isn't it?

MR ZINKE: Yes, it is.

MEMBER POVERS: A bol der statement, the
site's not just acceptable, it's a pretty good site.

MR. ZINKE: Right. These are just
statenents, this is what --

MEMBER POAERS: You can defend that
statenent easily?

MR ZI NKE:  Yes.

MEMBER APOSTOLAKI S:  What is it that nmakes
you say that, it's a pretty good site?

MEMBER PONERS: The general | ow popul ation
around it, the lack of a heavy industrial area, the
| ow seismicity, the rather m|d weather conditions.

MEMBER APOSTOLAKI S:  Ckay.

MR ZINKE: And that concludes our
presentati on.

MEMBER PONERS: | nean, the only thing you
guys have got going against you is the world' s worst
hum dity as far as | can tell, right?

MEMBER KRESS: It doesn't do nuch damage.

MEMBER PONERS: Well, ook what it'd done
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to you.

MEMBER KRESS: | know.

MEMBER PONERS: Ceorge, thank you a |ot.
W now turn to hear fromthe Staff. O did you want
to open with sone oversight on this?

M5. DUDES: Yes. Actually, thank you.
This is Laura Dudes, Section Chief of New Reactors. On
behal f of Dr. Beckner, the Program Director, | just
wanted to give an intro.

| was trying to figure out how to open
this up.

MEMBER PONERS: Well, | guess it would be
useful to us to -- maybe the speaker will give us. But
it would be useful to know your intuition on the open
itens.

Are there things that you see as
significant inpedinents? O is this nostly dotting
|"s and crossing T's work?

M5. DUDES: That's a good |ead-in. For
this application, as we're coning to you, we received
three early site permt applications in 2003, North
Anna, for which we've cone to you.

W' ve gotten aletter. As you said, we're
going to respond. dinton, the Exelon application for

the Cinton site and Gand Gul f, the SERI people, for
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this we've conpleted the draft safety eval uation for
all three.

Except there is an issue. And it has to
do with the seism c nethod or a nethod of anal ysis for
the dinton ESP. And so, our neeting on the DSER with
that will nove into August or Septenber tine frane

because the Staff is taking nore tine to go through

t hi s.

For North Anna and for Cinton, for which
we're here today, they're using a -- or, I'msorry,
Grand @ulf -- they're using the approved Reg GCuide
nmet hod.

So, the Staff is on schedule to conpl ete.
W have the DSER out. W're here to talk to you today
wi th respect to the open itens that we have questi ons,
as these are first-of-a-kind reviews.

But again, we don't see any big show
stoppers or issues that cannot be resolved at this
time. Many of the issues for North Anna and G and
@l f may be simlar in nature in terns of |ooking at
weat her, hydrol ogy, asking clarifying questions on
their seismc work.

But it's not necessarily sonmething that's
new to the Staff. W have existing guidance.

Whereas, for the Cinton application, we're carving

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

58

new ground. So that may take a little bit |onger.

MEMBER POAERS: And, it's also inportant
for the commttee to be aware. W have not yet
received that portion of the dinton SER appeals with
the seismc.

MS. DUDES: That is correct. Yes, the
Staff is still working on -- we issued the draft
safety evaluation report for the dinton site, except
for the one section.

And we' re going to i ssue a suppl ement when
the Staff approves that. And, you know, one of the
challenges is we're |looking for an agency-w de
perspective on that performance-based seisnic nethod
as opposed to just an NRR or a single reviewer's
per specti ve.

W're trying to get nuch w der group of
experts to weigh in because it's a significant issue
as we nmove forward in new ground.

MEMBER PONERS: | suspect what we'll do is

ask Professor Apostol akis to go through that with sone

detail .

M5. DUDES: Yes. And perhaps one of the
things we can do -- we have the specific application
that we'll cone to you and tal k about. But | know

there's been sone di scussi on.
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And perhaps can get -- once the Agency
begins to take on a position and a perspective on that
per f ormance-based nmethod and they are |ooking at
revising the Reg Guides, they can cone talk to the
Comm ttee on the technical issue al one without |inking
it up to an application.

And that would be -- separating those
sessions woul d be educational. And that way we coul d
focus on the seismic issue and then we can focus on
the application at a different tine.

MEMBER PONERS: | think that's the way we
want to proceed.

M5. DUDES: And, that being said, |
appreci ate Dr. Apostol okis' comments regardi ng t he Reg
Quide. And | just wanted -- | was trying to think of
how to open this up and put this into sone
per specti ve.

Revi ewi ng these first-of-a-kind
applications and what does that nean -- | know this
committee al so has revi ewed t he design certifications.

Vell, we need to ask sonme of those
guestions about, you know, why is it okay to | ook at
one net hod or another method? Because, as now we're
nmovi ng forward and we' re approving early site permts,

we have design certifications, we'll before you again
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wi th another design certification in 2005, six and
seven.

Dr. Beckner and | go back to our office,
and every day we're planning, and planning, and
pl anni ng, and getting asked questi ons about how ready
we are for conbined |license applications.

And t hese are | ooking nore real than they
have ever, actually, in nmy career, but nore real in a
long tine. These early site permts are first-of-a-
ki nd.

And we need to be right. W need to do
themwell. W need to do themright. And we need to
t hi nk about and ask these questions because we nay
have exi sting gui dance.

But we have new staff. O we have new
gui dance, you know, and we're trying to marry these
up. And, if we're going to be licensing new plants in
the next five years, we appreciate the coments.

W appreciate the review And | was
thinking, as we go into the North Anna final safety
eval uation report neeting, which will be with you in
July, that maybe we can start with a process slide so
we can understand where the Staff's reviewis on the
early site permits, how we will incorporate the ACRS

review, issue a NUREG and how t hat docunent actually
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becones t he fundanental basis for the ASLB' s mandat ory
heari ng.

So, all of these process issues and where
each one of us has our roles and responsibilities in
support of safety, you know, it's good to always
rem nd ourselves of that before we go forward.

MEMBER PONERS: |'mquite certain we w |l
as a subconmmttee get together with you this fall, |
suspect, sone time when it's convenient for al
concerned just to discuss the |essons |earned from
havi ng gone through three of them and how to make it
a useful, val ue-added process all around.

MEMBER KRESS: Could | ask the Staff a
guestion?

(No verbal response.)

MEMBER KRESS: Wien they review these
early site permts, do they look at all the Level 3
PRAs? | know at Grand Qulf | said there are several
of these done.

| don't know about the other two. Do they
-- is that a consideration when you | ook at these
early site permts at all?

MEMBER PONERS: | certainly don't.

MS. DUDES: No, not that | know of.

VEMBER KRESS: It seenms to ne |ike | evel
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three is the issue associated with the sites

MEMBER POVERS: We | ook at --

MEMBER KRESS: If you're looking at risk
i nform ng your decision --

MEMBER POAERS: | wasn't |ooking at risk
i nform ng ny deci si on.

MEMBER KRESS: | was. Well, 1'mnot
concerned about Grand Gul f because | agree with you,
this | ooks like an excellent site. But | mght have
some trepidati ons about North Anna, you know, in ternmns
of level three.

MEMBER APCSTCOLAKIS: W cone to the thing
that the rule doesn't say that.

MEMBER KRESS: | understand. But the
Staff can exercise judgnent on --

MEMBER POWNERS: One woul d hope that the
ACRS woul d exerci se judgnent.

MEMBER KRESS: Yes.

MEMBER APOSTOLAKI S:  This regul atory gui de
is dated March 1997

MS. DUDES: That is correct.

MEMBER APCSTOLAKIS: |Is there any plan to
update it?

M5. DUDES: Yes. And | don't have the

exact plan. I'mnot sure if soneone wants to speak to
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that. | mean, | could give you a general --

MR. MUNSON:. diff Miunson, a geophysici st
in the Dvision of Engineering. W formed a group
with NMSS and Research. And, high on our priority
list is updating Reg Guide 1.165.

So, | think we're | ooki ng at the next year
or so to begin doing that.

MEMBER APOCSTOLAKIS: I'ma little
concerned about the timng here. By that tine we wll
probably have sonme decisions regarding those first
t hree ESPs.

You' re updating the guide -- good ideato
do it this way.

M5. DUDES: diff, can | -- you can
correct ne if I'mwong in clarification. | think
t hat the update of the Regul atory Gui de, any deci si ons
made in the ESP woul d be consistent with that.

W' re not working in avacuum Therefore,
we woul dn't be considering updates or changes to that
gui de that woul d not enconpass deci si ons and anal ysi s
that support conclusions in our safety evaluation
reports for the early site permts.

MEMBER APOSTCLAKI S: Laura, it should be
t he ot her way.

M5. DUDES: It should. It may be.
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MEMBER APCSTCOLAKIS: We were told today

that, you know, the Guide says you can use this or
that. And we didn't.

M5. DUDES: Well, ideally, perhaps --

MEMBER APOSTOLAKI S:  Well, we'll wait and
see. But, | mean, sone tinme next year you say?

MR. MUNSON: Right, md 2006 is the first
draft version of the update.

MEMBER APOSTCLAKI'S:  And that's when the
ACRS will get involved?

MR MUNSON: | believe so.

MEMBER POVWERS:. Let's proceed on with
di scussion at Grand Qul f.

MR. ANAND: Thank you, Laura. Good
norning. M nanme is Raj Anand. | amthe Safety
Project Manager for the Gand Gulf early site permt
appl i cation.

| have with me John Segala. He will be
flipping the slides for me. John is a Senior Safety
Project Manager for the Cinton early site permt
appl i cation.

Let me get started. W are on slide two,
pl ease. Qur purpose here today is to brief the
Commttee on the Gand Qlf early site permt

application, and to support the Comrttee's revi ewand
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subsequently the Conmittee's interimletter that we
are going to request that you send it to the EDQO

We do have technical staff menbers here
who can answer your questions. Slide three, please.
This is today's agenda. After hearing Applicant's
presentation we have got alittle smarter in the | ast
hal f an hour or so.

As directed by the subcomittee on My
16'", 1 will spend less tine on the issues that have
been di scussed by the Applicant and nore tinme on the
i ssues that the Commttee would |ike to discuss.

My total tinme for the presentationwll be
| ess than 15 mi nutes.

MEMBER APOSTCLAKI'S:  This is wonderful.

MR. ANAND: Thank you.

CHAI RMAN WALLI' S: That's the plan.

MR. ANAND: Slide four, please. This
slide discusses the regulatory franmework, which of
course is a subpart eight to 10 CFR part 52, which
governs early site permt.

And Part 52 references subpart Bto 10 CFR
part 100, which <contends to applicable <citing
criteria. 10 CFR 52.23 requires and ACRS report to
the Committee on the portion of the application that

pertains to safety.
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And that's the reason we are here today,
sir. As you know, Gand Gulf is the third of the
three ESP applications the NRCis currently review ng.

North Anna and Cinton application was
subnmitted to NRC in Septenber of 2003. And the G and
@ul f application was submtted in Cctober 2003.

Slide five, please. Here are sone of the
conpl eted m | estones. System Energy Resources, SERI,
subnmitted their early site permt application with
their letter dated October 16'", 2003.

The NRC Staff docketed the SERI's
application on Novenber 21%, 2003. The NRC Staff
issued a draft safety evaluation report wth open
itens on April 7'", 2005.

The Staff also issued the draft
envi ronment inpact statement on April 21%, 2005. In
addition, the Staff and the Applicant briefed the
subconmi ttee on May 16'" on the Grand Qulf early site
permt application.

Slide six, please. This slide is just the
review areas and the Staff reviewers. Mst of the
Staff reviewers are here today to answer the question
in their areas of review

Before | leave the list of the review

areas and reviewers, | just wanted to nention that the
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Staff benefited froma nunber of experts input to the
draft safety evaluation report.

In the hydrol ogy we had the support from
Pacific Northwest Lab. |In sone cases the lab did
i ndependent eval uation of Applicant's eval uation and
concl usi on.

PNNL also supported the site hazard
review. |In geology and seismc area our staff was
benefited from the support of the United States
Ceol ogy Survey and the Brookhaven National Lab.

I n emergency planning the Staff consulted
extensively with the Federal Emergency Managenent
Agency, FEMA. So, we had a large teaminvolved in
reviewing the Gand Qlf early site permt
appl i cation.

Slide seven, please. The NRC Staff has
identified 23 open in the draft safety eval uation
report. These open itens are listed in your handouts
as a back-up slide, slide 22, slide 28.

The Staff needs additional information
fromthe Applicant prior to developing a final safety
eval uation report. The Staff has started a conference
call with the Applicant to provide clarification on
t he open itens.

The responses to all the open itens are
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due to Staff by June 21%, 2005. | spectrally subnit

to the Cormmittee that we will discuss with you the
open itens and their resolution when we brief the
Commttee on the final safety eval uation.

MEMBER APOSTOLAKIS: Is this list
consistent with Dr. Powers' statenment that this is a
pretty good site?

MR, ANAND: Yes.

VEMBER APOCSTOLAKI S:  Maybe |I'm
m sunder st andi ng what an open itemis. | nean, you
said that they never -- it's a |ow popul ation area,
t he sei snol ogy seens to be good.

And now t hey have five open itens there,
one on popul ati on.

MEMBER POAERS: Have you | ooked at --

MEMBER APOSTOLAKIS: Are these just
clarifications or what?

MEMBER POWERS: Have you | ooked at the
particul ar open itens?

MEMBER APOSTOLAKI S:  No.

VR. ANAND: Those are basically
clarifications?

MEMBER APOSTCLAKI'S: Carifications?

MR. ANAND: Right, sir.

MEMBER APCSTCOLAKIS:  And you call those
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open itens?

MR. ANAND: Yes. Slide eight, please.
Here are sone draft safety evaluation report
conclusions. The safety evaluation report that we
publ i shed on April 7'", 2005 contai ned open itens.

I n those sections that contain openitem
the Staff has not reached a concl usion regarding the
adequacy of the information provided in the draft
safety eval uation report.

In a nunber of other sections, however,
where there are no open itens, we have reached sone
conclusions. For exanple, the Applicant, we believe,
has provide appropriate quality assurance mneasures
equal to those in 10 CFR part 50, Appendix B.

Site characteristics are such that
adequat e security pl ans and neasures can be devel oped,
which is largely a function of both topography and t he
anount of the |and they have avail abl e.

And we believe that SER has adequate
sites to support the security nmeasures. Slide nine,
pl ease. Sone additional conclusions fromthe
i ndi vi dual section w thout open itens.

SERI, the Applicant, has established
appropri at e at nospheri c di spersion characteristics to

support desi gn basi s radi ol ogi cal cal cul ati ons. Based
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on Applicant's use of the plant paranmeters envel ope
and the site character state, the Staff concl udes t hat
the site nmeets the radiological nuance consequences
criteria as provided in 10 CFR 50.34(a)(1).

O course, when actual design conmes inthe
conmbi ned | i cense application, thenthe Staff will need
to conpare these release characteristics with those
that are assumed at the ESP stage.

Anot her concl usion the Staff has reached
in the draft safety evaluation report is that the
pot enti al hazar ds associ at ed Wi th near by
transportation routes, i ndustri al and mlitary
facilities, pose no undue risk to the facility that
m ght be constructed on the site.

Slide ten, please. SERI requested their
ESP site be approved for total nuclear generating
capacity of up to 8,600 nmegawatt thermal w th maxi num
4,300 negawatt thermal per unit.

MEMBER DENNI NG  Excuse ne, can | ask a
guestion at this point in that?

MR. ANAND: Yes.

MEMBER DENNI NG As far as approving the

site for like 8,600 negawatts thermal, is the only
thing that Iimts that -- is that the environnenta
i mpact ?
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In particular froma safety viewoint, is
there anything that restricts -- when you approve the
site, is there anything fromsafety viewpoint that
says that 8,600 is acceptable but 12,000 would be
unaccept abl e?

O is this strictly determned by
envi ronnmental inpact, heat |oads and this type of
stuff?

MR. ANAND: The Applicant has provided the
PPE, we call it a plant paranmeters envel ope. And,
with a maxi mum they can go up to the 4,300 negawatt
t hermal per unit.

As you nment i oned, the environnental inpact
statenent has considered the total approved nuclear
generating capacity of 8,600 nmegawatt thermal on that
site.

MEMBER DENNING Yes. Radiol ogical
concer ns, is there anything that limts it
radiologically? Fromsafety viewpoint, is there
anyt hing that, you know, they've asked for 8, 600.

As you review it, is there anything
radiologically that says 8,600 is acceptable but
12, 000 woul d not be acceptabl e or sonething |like that?

(No verbal response.)

MVEVMBER DENNI NG | mean, it's not obvious
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to me that there is anything in the early site permt
review that is dependent upon that. And | was just
curi ous.

|s that the case? | nean, obviously it's
an area of particular concernto Dr. Kress. And | was
just curious, does it enter into your assessnent in
any way from a radiol ogi cal viewoint?

MR. BECKNER Yes, this is Bill Beckner.
|"ve got Jay Lee here who will correct ne if I'm
wrong. But, there are assunmed source terns for the
vari ous dose cal cul ations that are done.

Again, it's done in an envelope type
fashion. So you obviously couldn't put 10, 000
nmegawatt plants on the site, or a 10,000 negawatt
pl ant .

MR. SCOTT: |It's what the Applicant
subm ts and the Staff eval uates the conbi nati on of the
PPE and the site. So, they don't do an anal ysis that
says, what if they wanted to have 2,000 nore
nmegawat t s.

That type of analysis is not done here.
So, --

MR. BECKNER: But | think you're right.
The heat load is the big driver and directly the does

calculation to come up with the site of the plant.
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VMEVMBER DENNI NG But there's no standard

source term per plant, is there? | nmean, it would
depend upon the design of the plant as to what the
source term woul d be.

MR. SCOTT: And that's provided by the PPE
as the surrogate design, which is made up of the
paranmeters that the Applicant chooses to take credit
for here at the ESP stage recogni zing that, because
t hey use the PPE concept, the early site pernmit is not
i ssued for any particular design, but is issued for
t he acceptance of the site in conjunction with those
assumed desi gn paraneters.

MEMBER DENNI NG  But then, when you pick
the plant, it would have to fit within that envel ope.

MR. ANAND: Right.

MR. SCOIT: O further analysis would be
needed.

MR. ANAND: Right. Thank you, Mke. SER
has declined to submt a specific design at this
stage. But Applicant has submtted a plan design
paranmeters that are represented.

And they intend to be the bounding for
t hose reactor design, such as advanced boiling water
reactor, Westinghouse AP1000 for economic and

sinplified boiling water reactor.
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The Staff is reviewing the Applicant's
pl anned paraneters fromthe standpoi nt of whet her they
are reasonable. It is then the Applicant's burden to
make sure that they pick up the plant paraneters such
t hat when they cone for a conbined | i cense application
with the actual design that it fits within those
par anmet ers.

Slide 11, please. Just to give you a few
details of the Gcand Gulf site and the Applicant, the
Grand Gul f ESP application was submtted for the site,
which is basically within the existing operating G and

@Qul f nuclear station, unit one.

Oiginal Gand @ilf nuclear site was
designed for two units. Unit one was |licensed in June
1982. Construction of the second unit was halted
prior to the conpletion.

However, the switch yard for both the
units was conpleted. The ESP Applicant, SERI, plans
to use the existing switch yard for the proposed ESP
units.

After the early site permt is received by
SERI from the Commission, the SERI has no plan to
performany activity on the ESP site. Therefore, the

Appl i cant has not submitted a site redress plan. Slide
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12, pl ease.

CHAI RVAN WALLI'S:  May | ask you about
t his?

MR. ANAND:  Sure.

CHAI RVAN WALLIS: | asked earlier the
Appl i cant about how they control the exclusion area.
They said they didn't have a fence around it.

MR. ANAND: Right.

CHAI RVAN WALLIS:  How do they control it?
This is one of your openitens, isn't it? How do they
exclude people if there's no fence? Wat does
exclusionary nmean then if there's boundary?

MR. ANAND: | have attorneys from our
Ofice of CGeneral Counsel, Mke Wods. M ke, would
you pl ease conme to the m crophone and explain to the
Commi ttee?

MR  WOODS: The definition of the
excl usionary under the citing criteria of part 100 is
that the Applicant has the authority to determ ne al
activities wwthin that zone, including the authority
to determne activities that take place in that area,
and the aut hority to excl ude i ndi vi dual s and property.

W have been working with both the Staff
and the Applicant to reach resolution of this issue.

W believe that by the time that the FSER i s issued,
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we will have reached resolution of this.

In practical purposes here, the site
boundary ext ends far beyond and enconpasses the entire
excl usi onary boundary for the proposed new units for
the ESP site.

And we, | suppose we feel that the
ownership of the site being conpletely held by the
Applicant, we are reasonably likely to be able to
issue a finding that they have denonstrated the
requi site authority and control in that exclusionary
boundary.

CHAI RMVAN WALLI S: They have authority, but
there's no physical marking. | don't understand how
you excl ude peopl e unless you have a fence.

MEMBER SIEBER. A lot of plants are like
t hat .

CHAI RVAN WALLIS: Peopl e can just wal k
onto the site and then soneone can throw them of f?

MEMBER S| EBER  Yes.

MR WOODS: As a practical matter, there
i s no physical barrier there existing. However, that
would be simlar to the situation at a najority of
pl ants around the country.

The | egal standard that they have to neet

is that they have the authority exclude people and
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property fromthat site. As a practical natter, there
bei ng security on site at all tines, the Applicant has
that ability. And we are reasonably sure that --

CHAI RVAN WALLIS: When the flood waters
are | apping up on the bluff there, they still exclude
people fromthe water?

MEMBER POVWERS: | guess |'m wondering
where you're going with this?

CHAI RVAN WALLIS: Well, it seens to ne
that, as a menber of the public, if it says exclusion
area boundary, | would expect to see something
physi cal there to exclude peopl e.

And |'m surprised that apparently people
can wonder around. And then it's up to themto figure
out whether or not we're going to throw them off.
That seens to nme rather peculiar.

MR. WOODS: Well, | guess as a theoretical
matter, someone can pass across that boundary. For
certain there is no physical item there. However

that is not what is required by Part 100.

CHAI RVAN WALLIS: | see. It's okay. |I'm
just learning. |It's a little surprising.
MR WOODS: | nean, for all practical

pur poses, the Applicant does control the site and its

environs and, you know, maintains security at the
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site, and ensures that peopl e do not, you know, wonder
about where they shouldn't be.

MEMBER ROSEN: Well, this line of
guestioni ng has rai sed a question in ny m nd about the
fact that the exclusion area boundary doesn't extend
to all of the structures and such outside down near
the river.

Does that nean that people could just go
up on that at will?

MEMBER S| EBER: The ot her concept | think
t hat we haven't di scussed is the outernost boundary is
the owner-controlled area. And the owner-controlled
area is much larger than the exclusion area.

And t he owner-controlled areaistypically
posted. Sonetinmes at some plants it's fenced. It's
typically patrolled or surveilled, you know, with TV
or what have you

The excl usionary i s generally pretty smal |
and may include things like the parking lot and
cafeteria and warehouses and things |ike that. The
protected area is nuch snaller.

It's al ways double fenced. It always has
detection equipnment |ocated there. And so, that's
where the prevention of entry to the public finally

occurs.
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MR. SCOTT: |If you look at the rule at

100.3, it allows things Iike highways, railroads, and
wat erways to go through the exclusion area.

CHAI RMVAN WALLIS: Exclusion is a funny

term

MR. SCOTT: It's exclusion --

CHAIl RMAN WALLIS: It's a strange termto
use to describe such an open area. |It's not absol ute.

MEMBER DENNING And it's purpose, of
course, is strictly for the 10 CFR 100 site does
cal cul ati on.

MEMBER S| EBER  Yes, you don't want
sonmebody buil di ng their house.

CHAI RVAN WALLI'S: That's what nakes it so
artificial.

MR. SCOIT: It doesn't nean that people
have to be excluded fromit at all tinmes. And it
nmeans -- and it says so in the rule -- that the
Applicant or the Iicensee has the authority to renove,

and the capability to renove people if an emergency

happens.

MEMBER SIEBER:. That's right.

CHAI RVAN WALLIS: So it makes this whole
site dose thing rather artificial. Sonmeone isn't

going to stand on the circle. They can wonder inside

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

80

and get the higher dose.

MEMBER POWNERS: Because it's a tool for
assessing the design in the site. It is not
particularly a safety neasure. It's a matter of
eval uati ng.

Is this a good place to put things? |Is
this an adequat e desi gn?

CHAl RMAN WALLIS: It seens to nean very
little. So, maybe we should --

MEMBER DENNI NG Vel |, it nmakes sure that
people aren't going to build houses al so inside.

CHAI RVAN WALLI S:  Ch, okay.

MEMBER SIEBER: O bring their cow there.

MEMBER PONERS: Pl ease go ahead.

MR. ANAND: Yes. The small orange circle
in the mddle is the footprint area of the proposed
ESP car bluff. The yellowcircle is the proposed
early site permt, ESP exclusion area.

And the green circle is the | ow popul ati on
zone. The Applicant has defined the exclusion area
boundary as a circle radius of 2,760 feet for a .52
mles. And the | ow popul ation --

CHAI RVAN WALLI'S: He can define that any
way he |ikes?

MEMBER POAERS: There is a prescription
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CHAI RVAN WALLI'S: | thought there would be

a prescription.

MEMBER POAERS: There is a prescription

CHAI RVAN WALLIS: So, the Applicant has
defined it? Presumably it's according to sone |aw or
sone rule.

MEMBER POVNERS: Well, what there is is a
m ni mum that you have to go in. And | believe this
exceeds that.

MR. ANAND: And the | ow popul ation zone is
a circular radius of tw mles both from the
circunference of the 630 feet circle in passing the
proposed power bl ock housing containnent structures
for the ESP units.

The exclusion area boundary for the ESP
unit is contained within the --

CHAI RVAN WALLIS: What's with all this
describing it? |If you just say that it neets all the
regul ations, we could get on with it. But, | nean,
just going through the litany of describing it doesn't
tell me anything. It neets all the regulations?

MR. ANAND: Yes, sir.

MEMBER SI EBER  Ckay.

MR ANAND: Now, let ne talk sonme of the

ESP site features related to hydrology. Slide 13,
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pl ease. Gand Gulf ESP site is |ocated on the east

bank of the M ssissippi R ver near river mle 406 and
approximately 25 mles south of Vicksburg and six
m | es northwest of the Port G bson M ssissippi.

The exi sting Grand Gul f operating unit one
is located 700 feet fromthe proposed ESP site. The
makeup and the normal service water for the ESP
facility woul d be supplied fromthe M ssi ssi ppi River.

The wultimate heat sink for the ESP
facility will use the cl osed cool i ng wat er system the
nmechani cal draft cooling towers. The ESP unit wll
not rely on water intake fromthe M ssissippi R ver.
The ESP facility will --

CHAl RMAN WALLI'S: You're listing all these
t hi ngs because these are things that have to neet sone
requi renents?

MR, ANAND: Yes.

CHAI RVAN WALLI'S:  And yet they've all been
checked that they do neet sone requirenent?

MR. ANAND: Yes, sir. The ESP facility
wi || have a dedi cated water storage basin to hold for
30 day energency cooling water. The Staff
i ndependently verified that the flood in the
M ssissippi River is not a threat to the ESP site.

The near est bank of the M ssissippi River
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is approximately 1.1 mles fromthe ESP site. The
site is |located 65 feet above the normal river |evel,
therefore the distance and the river bluff provides
the protective features for the ESP site.

Staff also consulted with the code of
engi neers and the Staff i ndependently verifiedthe ESP
site is safe fromflooding. In addition, the Staff
i ndependently verified that |ow water elevations
resulting fromthe ice jans or other causes woul d not
adversely affect the safety of the ESP facility.

CHAI RMAN WALLI'S: What is a flood-carrying
capacity?

MR. ANAND: Goutanf? My | take a help
from hi n®?

MR. BAGCHI : My nane is Goutam Bagchi. |
did the hydrol ogy review with assistance from DNNL. |
do not renenber off-hand what the flood-carrying
capacity of the M ssissippi R ver is.

But it is so substantial that any upstream
dam failure was found to be not a problem at the
site. |'mnot probably addressing the question
directly head-on.

But , i f you need, 11 provi de
suppl ementary literature.

CHAI RVAN WALLI'S: No. | just thought I
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had to ask some question to find out if you knew what
you were doing. You were just listing things.

MR. BAGCHI : No, we did it. For exanple,
in our DSER we have figure which shows if we --

CHAI RVAN WALLIS: So this is the anount of
water the river could carry in the case of a damm
break. And it's okay.

MR. BAGCHI : Ch, yes, sir. Indeed.

MR. ANAND: Slide 14, please. The
proposed Grand Gulf ESP site is located in a relative
| ow seismic region. The Applicant has identified no
active seismc force within a 90 mle radius fromthe
| ocation of the ESP site and no earthquake recorded
withina 25 mle radius since 1997 -- 1977, |'msorry.

MEMBER SI EBER. No, keep trying.

MR. ANAND: The Grand Qulf site is a deep
soil site. The Applicant --

MEMBER POWERS: | think what they're
asking you is your slide says 1777.

MEMBER APOSTOLAKIS: That's what you
meant ?

MR. ANAND: Oh, yes, 1777.

CHAI RMVAN WALLIS: Wiich is the right
answer ?

MR. ANAND: | think 1777 is the right
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answer. |I'msorry, | read it wong.
MEMBER POWERS: | think that's not
correct. | believe you have a seismc vent just

outside the 25 mle relatively recently.

MR. ANAND: The Applicant has used the
regul atory gui de --

MEMBER APOSTCLAKI'S: This is all not too
el egant. Do you agree with nme? Because the east
coast is a very weak attenuator. So, whether it's
within 25 mles or 200 mles, it's not California. In
California that's inportant.

MR. ANAND: Yes, | fully agree with you

MEMBER APOCSTOLAKI S:  Ckay.

MR. ANAND: The Regul atory Guide 1.165
describes the matters acceptable to the NRC staff for
determ nation of the SSE. Slide 15, please. After
Applicant's investigation and their seisnmc hazard
anal ysis, the Applicant presented their SSE as shown
in the red curve, which is based upon the regul atory
gui de 1. 165 approach.

If a future reactor design at this ESP
site follows the Regul atory Guide 1.160 and anchored
at the peak ground acceleration at .3G then their

desi gn response specter for a future reactor will | ook
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as shown in the blue |line curve.

Slide 16, please. First of all, regarding
energency planning, SERI, like other two early site
permt applicants, elected to seek acceptance award
our effort as a najor features of the energency plan
as provided in 10 CFR 52. 17.

The concept nmmjor feature is not defined
in detail inregulation. So we end up having to deal
with exactly what is a najor feature and what finality
does it provide to the Applicant?

The revi ew gui dance that we have used for
the review of the mpjor features is supplement 2 to
NUREG 0654. This is the NRC and FEMA joi nt docunent.

There have been sone concerns in the
industry regarding the degree of the finality
associated with the nmmjor feature because the
Applicant objective at the early site permt is to
achieve finality on as nany features as it can.

The Staff can, at the early site permt
stage, review that information against the planning
standards provided in supplement 2 to NUREG 0654.
And, if the Staff wants the description to be
acceptabl e and conclude that the najor features is
acceptable, then the conclusion is final subject to

the requirenment of 10 CFR part 52.
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However, the Staff can grant finality as
to the overall description. But the Applicant will
need to address the inplenentation details at the
conmbi ned |icense application.

So we see that the Applicant can obtain
limted finality with the major feature option. For
exanple, the siren for notification is a mjor
feature.

However, at the COL stage the Applicant
needs to provide inplenmentation as, for exanple,
nunber and pl acenent, power supply, etcetera. Slide
17, please.

Here are some future mlestones. The NRC
Staff requests ACRS interimletter to the EDO on the
draft safety evaluation report by the end of June,
2005.

The Staff plans to issue the Gand Gl f
early site permt final safety eval uati on approved on
Cct ober 21%, 2005. The Staff will provide a fina
saf ety eval uati on approved to ACRS al so i n Oct ober of
2005.

As the current schedule indicates, the
ACRS subconmittee neeting for the final safety
eval uation report is schedul ed for Novenber 22, 2005.

And the full committee neeting 1is
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schedul ed for Decenber 8, 2005. Again, we wll

request ACRS letter to EDO on the final safety
eval uation report in Decenber 2005.

The NRC Staff will incorporate the ACRS
letter and will issue a final safety eval uation report
as a NUREG by January 28, 2006. There are nandatory
hearings for the early site permt applications.

These mandatory hearings will begin in
2006. There are no contentions admtted in the SER's
application. The uncontested hearing will begin upon
the conpletion of the Staff's final safety eval uation
report and the final environnmental inpact statenent.

MEMBER PONERS: The mandat ory hearing wl |
be held in the Vicksburg area?

MR. ANAND: Well, it depends upon the
Board, where they want to hold it.

M5. DUDES:. There are three separate
boards. | think that there was sonething about trying
to locate the hearings at the sites. But |'mnot sure

if that decision has been nmde.

MEMBER POVNERS: kay. You will let us
know?

M5. DUDES: Yes, absolutely.

MEMBER PONERS: | would not be -- | don't
know t hat we woul d attend themas a whole group -- a
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prescriptive aspect of our review. But | would not be
surprised if we attended one or nore.
M5. DUDES: Okay.
MEMBER PONERS: We being a nenber or nore.
MS. DUDES: Well, these are the first

mandatory hearings in 20 years and the first part 52

mandatory neetings, | think. | think hopefully a | ot
of people will attend.
MEMBER POWERS: | nean, | think it's

worthwhile to at | east --

M5, DUDES: Yes.

MEMBER PONERS: -- expose oneself to these
t hi ngs.

M5. DUDES: Yes.

MR. ANAND: Slide 18, please.

MEMBER DENNING |I'msorry, is it nornm
for an SER -- | nean, it isn't normal for an SER to

become a NUREG, is it?

MR. ANAND: Yes. The final safety
eval uation report we published as a NUREG which
includes the ACRS letter and the NUREG This is a
standard practi ce.

This is just the wap-up slide. The NRC
Staff issued the draft safety evaluation report for

SERI's early site pernmit application on April 7'
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2005.

The open is item responses on the draft
safety evaluation report are expected by June 21 °',
2005. W are |looking forward to seeing interim ACRS
letter and to briefing the subcommittee and the ful
committee on the final safety eval uation report during
t he Novenber and Decenber 2005.

| would |ike to enphasize that the Staff
is on the right track, and will keep on doing a good
job. This concludes ny presentation. Thank you for
your patience and for listening to ne.

MEMBER POWERS: Thank you, Raj. | wll
comment that, despite the length of these docunents
you have to produce, | find themrenmarkably readabl e.

And | appreciate very nuch highlighting
where open itens and COL itens, and things |ike that.
| think you deserve a lot of credit for that. It is
not difficult to understand why the Staff has done
i ndependent anal yses and where they have sinply
reviewed naterial submitted by the |icensees.

And I will coment that that has been an
area of sensitivity by the ACRS on SERs for sone tine,
that we couldn't tell what the Staff had done and what
they were sinply reading.

And I at | east had no troubl e
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understanding where you had done independent
assessnments and where you had sinply reviewed the
materi al .

M5. DUDES: Thank you for the Staff.

MEMBER POAERS: Well, | think you' ve done
a real good job.

MR. ANAND: Thank you, sir.

MEMBER POVERS: And, | nean, you get a
docurent like this and you go, oh ny God. And then
you find it's actually quite readable. The stuff you
provi de at the beginning that tells ne what to read,
where, very useful

MS. DUDES: You can turn around and see
M ke Scott sitting over there who really desi gned sone
of the formatting of these docunents.

MEMBER PONERS: | refuse to attribute any
credit there at all.

(Laughter.)

MEMBER PONERS: He has to protect hinself.
| am sure that you changed everything as soon as he
left.

MR. SCOIT: Moving right along --

MR. ANAND: Thank you, sir.

MEMBER POAERS: Now |'d like to bring up

just a couple of issues. The two things that | would
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like -- the Conmttee should be aware of, in a
previous letter -- interimletter -- we have asked t he
Staf f about how they prognosticate weather into the
future.

MR. ANAND: Right. And we have responded.

MEMBER PONERS: And there is a yet-to-be-
seen response on that. On this site we have anot her
weat her issue that | think we need to discuss at sone
tinme.

And that is, what they're in the business
of doing is characterizing these sites, |aying down
what kinds of things need to be considered if you
choose to build a nucl ear power plant on this site.

Here we have a peculiar situation. |f one
defi nes how much snow can possi bly be on the ground in
this area, in Mssissippi, one conmes up with a big
nunber, | mean a remarkably big nunber.

And you can't say, well, that was a
peculiarity, because it's a relatively recent thing.
Then i f you ask on top of that snow buil d-up what can
be the maxi mum snow fall that you would have over a
finite period of tinme -- | think it's 48 hours -- you
come up with another renmarkably big nunber.

And, if you treat those two as i ndependent

characteristics of the site, you cone away saying,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

93

gee, that's a lot. But they're not independent. To
get the big snow, you had a big snow fall

And, the Staff has done this. | nean
t hey have witten down here the characteristics of the
site. And | wonder if that's a fair characterization
of the site.

| nmean, if | live in some place in
Connecticut | could certainly understand a heavy snow
build up in a 48 hour period in which | had sonme nore
snow fall.

In Vicksburg Mssissippi, | just don't
bel i eve those are two i ndependent events.

CHAI RVAN WALLIS: Storns tend to cone in
sequences too.

MEMBER POWNERS: Yes, and that's another
thing to think about.

MR BAGCH : Can | just nake a comrent,
pl ease? This is Goutam Bagchi. Sir, your observation
about the snow load and probably w nter nmaxi num
preci pitation acconmodation is appropriate.

Nevertheless, it is a function of the
design of the roof whether or not that kind of |oad
has to be carried by the roof. And also the anbient
tenperature conditions, where appropriate

justifications are provided, those things could be
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considered in a nmuch nore rational nunber.

| mean, it boils down to a nuch nore
rati onal nunber. And the structures would never have
to be designed for that kind of load. It doesn't
apply to those warmclinates in the southern parts of
the United States.

So, this is the provision that has been
applicable throughout the entire continent of the

United States. Many | ocations do need sonething |ike

t hat .
And that's an extrene environnental | oad
condition. It doesn't conbine with anything el se.
MEMBER POAERS: Any other questions. In
that case, | would like to ask if there are anyone in

t he audi ence that would care to nake comment s?

(No verbal response.)

MEMBER PONERS: | see none. In that case,
M. Chairman, | will thank all the speakers.
CHAI RVAN WALLI'S: Thank you. 1've been

very eager to take a break. W seemto be slipping
fromour usual ability to keep ontine. W'IIl take a
break until 25 minutes to 11.

And | hope to catch up later onif we can.
Thank you, gentl enen.

(Whereupon, the above-entitled matter
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went off the record at 10:22 a.m and

went back on the record at 10:37 a.m)

CHAI RVAN WALLI S: Let's pl ease cone back
into session. | will turn to Professor George
Apostol akis to | ead us through the next item

MEMBER APOCSTOLAKIS: Thank you, M.

Chai rman. The purpose of this neeting is to discuss
the draft final regulatory guide R sk-Inforned,
Per f ormance- Based Fire Protection for Existing Light-
Wat er Nucl ear Power Pl ants.

Qur subconmittee onfire protection net on
this matter on May 17 of this year. And, just to
remind a fewfacts to the Cormttee, the National Fire
Protection Association issued the Perfornmance-Based
Standard for Fire Protection for Light-Wter Reactors
in 2001.

And it is known as NFPA 805. In July of
2004 the Commission anmended its fire protection
requirenents in 10 CFR 50.48 to add 10 CFR 50.48(c),
whi ch incorporates the 2001 addition of NFPA 805 by
reference with sonme exceptions.

Adopt i ng NFPA 805 requi res a submi ssi on of
a license anendnent of a license amendnent to the NRC
And the Nuclear Energy |Institute, working wth

representatives of the Industry and the Staff, has
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devel oped a part commonly known as NEI 04-02 that is
intended to assist the utilities in inplenmenting the
transition to NFPA 805 and then, you know, operating
t he pl ant using NFPA 805.

So this draft regulatory guide provides
the Staff's position on the report of NEI 04-02. And
we will hear fromthe Staff on this guide. And then
we are expected to wite a letter on this.

So, who is starting? Sunil? GCkay. The
floor is yours.

MR. WEERAKKODY: Ckay. Thank you, Dr.
Apostol akis. |'m Sunil Werakkody, Section Chief of
Fire Protection, NRR W are here today to request
that the ACRS endorse our issuance of the final Reg
Gui de on NFPA 805.

Sittinginfront are Paul Lain, whois the
proj ect manager for NFPA 805, who is responsible for
al | aspects of 805. Bob Radlinski is the |eading team
| eader for the NFPA Reg CGui de.

| asked NaeemIgbal to join us. He nmay
not be saying a whole |ot today. But, as we nove on
infuture presentations to fire nodeling, he's our in-
house fire nodeling expert.

He has a Masters in Fire Protection. He

called the NUREG 1805 Fire Dynam cs Two. And he
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routinely advising the visiting inspectors on howthey
shoul d be using fire nodels such as CFAST.

Next slide, please. As you all know, we
issued the rule in June of |ast year. W issued the
regul atory guide in Septenber of |ast year for
coment .

W are here today to ask for your
endorsenment to issue the final Reg Guide. Now about
the outline, on May 17'", we provided a presentation
to the subcommittee.

W decided to significantly nodify our
presentation to the full conmmttee based on a nunber
of comrents and questions placed at that neeting.
Al nost all questions and comments we received during
t he subcomittee were related to use of fire PRAs and
fire nodeling.

Chairman Wallis specifically conmented
that the ACRS would be nore interested in the
techni cal as opposed to the process issues. As such,
as you can see, Dr. @Gllucci would be nmking a
presentation showi ng how he would use the PRAs and
fire nodels in support of a change anal yses.

However, we wanted to make sure that the
nmenbers that were not present at the subconmttee

neeting are cogni zant of the program and high | evel
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i ssues with respect to the Reg QGui de.

Therefore, M. Lain and M. Radlinski wll
gi ve you a quick overview of the program and the Reg
Quide. | have asked -- to the agency positions in
accordance only Reg Gui de, because | think one of the
things he would recognize is that, in terns of what
reg and where we want to go, we are aligned with you
in ternms of enphasis on the five PRAs.

And we will go as far as the rule would
allow us to go. And so, we do |ook forward to your
comments, Dr. Apostolakis. And, even though it's NE
04-02, since it is going to be a part of the Reg
GQuide, we clearly have the option to ask themto
change it in the way we |like or take exenption.

So, we're not hindered in any way to do
what we think is right. One other thing we need to
mention is, after we net with you on May 24'" 23 net
wi th CRGR

They had a nunber of conments. But, one
guestion that they raised was the safety security
interface with respect to 805. Consequently, we
cl eared the paragraph that we paragraph that we plan
to insert in the 805 Reg Guide, which was not in the
version that we sent to you

W have included that paragraph for your
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information only. It's pre-provisional today.
Finally, one of the things that I want to nention but
not go into details is the fact that, unlike other
risk informed regul ations that you have received and
approved, when the Agency, including vyourself,
approved 805, there was some subtle differences.

Pl ease recogni ze that the rule is titled
Per f or mance- Based and we used ri sk i nforned i n change
anal ysis. And one of the things | want to enphasize
is that, in ternms of maintaining regulatory oversi ght
in conparison to everything that we have in 50.48(c)
or 805 rule, every licensee who cones to 50.48(c) or
805 is still required to neet 50.48(a), which refers
to the general design criteria.

W will be -- | know you have access to
t hose docunents. But | took the trouble to print out,
you know, a hard copy of both GDC 3 and 50.48. | think
the point I want to make is that there have been
concerns anong different stakeholders whether a
| icensee were approved, 805 could make significant
changes to the plan which could affect some key fire
protection features, such as say if you have a di esel
room and the core damage frequency comng from the
diesel roomis ten to the m nus nine.

Can they renove the fire protection system
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inthe diesel roon? The answer is no. 50.48(a) stil
requires sone mmjor -- sone fundanental fire
protection features to be at the plants.

Wth that, I'mturning it over to Pau
Lain. And, in fact, I will not sit here. 1|'m going
to sit there.

MR. LAIN.  Well, Good norning everybody.
| think nmost of the Committee nenbers |'ve briefed
before on this subject on NFPA 805. | work for Sunil,
and John, and Suzie Bl ack over here for another day,
| think.

(Laughter.)

MR. LAIN. And previous to that | worked
as a Proj ect Manager under NVSS for Sienmens Fuel Cycle
Facility. And then, previous to that, Departnent of
Ener gy.

| was in the Rocky Flats Program O fice.
So, that's a little bit about me. Qur objective, as
Sunil said earlier, is that we're seeki ng endorsenent
to publish the NFPA Reg Cui de.

L1 be talking quickly about the
Regul at ory Gui de schedul e and i ndustry interest. The
Comm ssion approved the rule in June. And it becane
effective in July.

ACRS deferred the review of the draft
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comment we requested that went out for public comment.
W had public neetings in OCctober when it was
initially out and then al so again in January.

W received a nunber of comrents, nmainly
from NEI. It turned out to be about 30 uni que
comments. And we addressed those with the public in
a public nmeeting in January.

Most of those public coments were
i ncorporated into NEI04-02. And then we address sone
in the regulatory guide. W have addressed the
subconmittee in May and the CRGR i n May.

And we're working on comments with CRGR
And then also we're addressing you today. We'd |ike
to have -- try to have your letter here in June so we
can get our final publication to go out.

| ndustry interest has always been a
committee's question in the past on 805, whois really
going to actually transition since it's voluntary.

Duke has sent in a Letter of Intent in
February. They're the first one to test the waters.
And they committed for Oconee to be one of our first
pil ot plants.

Their intent is also to transition all
seven of their units. And this gives a basic tine

schedul e on when they're going to transition. They've
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al so said that they are going to spend tine, you know,
devel oping fire PRAs for each site.

They're doing cable tracing. They're
reconstituting their Appendi x Rprogram So, they are
spending a |lot of noney and tine on each site to do
t hat .

W' ve had another neeting with Progress
Energy since the subcomittee neeting. They said
they're going to send in their Letter of Intent in
June.

They've also indicated that they would
like their Harris plant to be one of the pilots. They
al so plant to do fire PRAs on all of their plants.

And | think that's the reason why it's
going to take longer. W initially thought it was
going to take two years to transition. But, sone of
themmay be a little bit | onger because they plan to
do actually the fire PRAin that timefrane.

W' ve also heard through the grapevine
that a fewother facilities are looking at it. But we
haven't gotten any real presentations or anything from
any other facilities.

MEMBER ROSEN: Do they specifically say
they're going to use the risk re-quantification

met hods and NUREG CR- 68507

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

103
MR, LAIN: |''mnot sure. We haven't

actually asked that question. But, Ray, have you
heard any indication?

MR, GALLUCCI: On Duke?

MR LAIN. On Duke or -- | don't knowif
we've gotten to that |evel of --

MR. GALLUCCI: This is Ray Gall ucci
Vel |, Dennis Hennecke is running the Duke anal ysis.
So, he was part of all -- you know, he was the peer
revi ewer on the NUREG CR- 6850.

So, | woul d suspect that they're going to
use that to the extent that's possible. They may have
some existing anal yses which they deem adequate and
not choose to update.

But | woul d suspect that anything they're
goi ng to update would followthe techniques in there.
| don't know if Progress Energy has the same intent.

But | would suspect they would. They
shoul d be aware of it.

MR. LAIN. Ckay. Let ne turn it over to
Bob Radlinski and have him discuss a little quickly
about the Reg QGui de.

MR. RADLINSKI: Al right. [|'m Bob
Radlinski. |I'ma licensed Fire Protection Engineer.

And | work in Suni Werakkody's group. The first
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slide is a sunmary of the scope of the regulatory
gui de.

The Cui de endorses NEI 04-02, which is the
primary inplenentation guide. And it's for a plant
that's transitioning to an 805-based fire protection
program and al so provi des gui dance on howto naintain
t hat program

The Reg Guide also endorses NEIO0OO-01,
whi ch provi des i ndustry gui dance for perform ng post -
fire safe shutdown circuit analyses. The Reg Cuide
enphasi zes key gui dance issues that we feel are
i mportant.

It takes exception to Chapter 6 of NEI 04-
02. And Chapter 6 is guidance to the industry for
I i censees who do not intend to adopt a full 805
programbut yet use aspects of NFPA 805 as a basis for
submitting exenptions.

The rul e does not endorse that approach,
so the Reg Gui de does not address that. The Reg Cui de
al so identifies suggested fire nodels and provides
gui dance on fire PRAs, which Dr. Gallucci wll be
tal ki ng about next.

And it describes the Staff position with
respect to NFPA 805 appendices, which are also not

endorsed by the rule. But they do provide certain
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gui dance whi ch we consider to be useful.

And we do specify in the Reg Guide which
aspect s of that gui dance that we consi der appropri ate.
One of the key issues that is addressed in the Reg
Quide is how to address plant changes.

Pl ant changes include both nodifications
of the plant, nodifications of the fire protection
program and nodifications to the plant itself that
could affect the fire protection program

It also includes identified deviations
fromregulatory requirenments. |If the licensee elects
not to fix the deviation so that it no longer is a
devi ation, then they can address it -- they have the
option of addressing it as a plant change and
justifying | eaving the design as-is.

The Reg Gui de provi des high | evel gui dance
on screening of inconsequential changes and also
endorses NEI's gui dance, which provide nore specific
gui dance of the sane issue.

The Reg Quide enphasizes the need to
perform an integrated assessnment of risk, defense in
depth, and safety margin for all fire protection
program changes.

And it al so endor ses NEI 04- 02 gui dance for

the use of the various nethods of evaluating plant
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changes, including determnistic approach, fire
nodel s, risk assessnments, and any conbination of
t hese.

Anot her key issue addressed in the Reg
Quide is circuit analyses. As noted previously, the
Reg QGuide endorses NEI00-01, which is the industry
gui dance docunent for performng both fire safe
shut down anal yses.

The Reg CGuide advocates addressing fire

i nduced spurious actuations using a risk inforned

per f or mance- based nethod. And we |eave that up to the

licensee to determ ne how they are going to do that.

It al so enphasi zes that I nfornati on Notice
92-18 type failures should be considered. |If you're
not famliar with 92-18, that identified potential
failures, fire-induced failures to the protective
circuits of say a notor-operated val ve such that the
val ve could essentially destroy itself and no | onger
be able to performits safe shutdown function.

And finally, it provides guidance for
addressing cunulative affects for multiple circuit
anal ysis changes. And the third key issue is with
respect to operator nanual actions.

I n NFPA 805's case they're referred to as

recovery actions. And they also include repairs. The
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Reg Gui de explains that unapproved operator nanua
actions that have been credited by the licensee for
I11.G 2 areas should be transitioned as pl ant changes
and evaluated using the Ilicensee's plant change
eval uati on process.

| would also like to point out that 805
requi res that any operator manual actions be eval uat ed
usi ng performance-based nmethods. And, finally, just
to clarify any changes -- a single change that was
made to NEI04-02 since the version that was
distributed for ACRS review for the subconmttee, the
only significant one was that we provide additional
gui dance on what plant changes related to the fire
protection program can be nade wi thout NRC approval
and just expanded on that gui dance.

And for those that are keeping track,
t hose changes were in section 5.3.1, 5.3.2, and
Appendix I. And finally, in conclusion, the Reg Guide
provi des specific gui dance on the i npl enentati on of an
NFPA 805 fire protection program by endorsing NE
gui dance docunents.

It provides appropriate clarification and
enphasi s of the key issues. And it provides suitable
gui dance to licensees to assess the inpact of adopted

a risk-informed performance-based program Any
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guestions?

CHAI RVMAN WALLIS: What is the neasure of
this inpact? You' re assessing the inpacts, I'mtrying
to think of what sort of neasures of inpacts you're
usi ng.

The final bullet you said is guidance to
assess inpact. This is in terns of increased safety
or what? What's the neasure of inpact?

MR. RADLINSKI: Well, no. What it does is
it provides -- it clarifies the NRC s position with
respect to the transition to naintain a program It
| ays out what we consider to be an acceptabl e program
so that the |icensee knows what is expected of himif
he adopts 805.

That's what | neant by providing a basis
for assessing that. The |icensee is considering
transitioning to an 805 program he wants to know
wel |, what does that nmean?

What's -- what are the inplications?
What's the inpact going to be? And they should do,
you know, a detailed assessnent before they even
commt, before they send a Letter of Intent in to make
a deci sion whether or not this is the right thing for
themto do versus staying with their current |icense

basi s.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

109
MR. WEERAKKODY: Dr. Wallis, | think, yes,

the Reg Guide will allow licensees to assess the
dollar inpact, you know, what does it <cost to
transition, and al so the safety inpact.

In fact, sone licensees are -- the ones
who are not conmitted are right now using the draft
docunents out there to do that. | know -- who are
| ooking at infornmation available in the public domain
to find out the delta between 805 versus non- 805.

MEMBER APCSTCLAKI S:  (Okay, nove on

MR, GALLUCCI: | guess I'mgoing to switch
with Naeem because | don't want to block this.

(Pause.)

MR. GALLUCCI: | have an extra prop. So
"Il nmove over here so | don't block it. Wat I'm
going to go through is an exanple of how a plant
change eval uati on m ght be done under NFPA 805.

And ny additional prop -- and you all have
a handout of that, is the table from NElI 04-02, which
shows the plant change eval uation process. |'monly
interested in the risk portion.

So I'"'mnot going to work on the part that
says defining the change under 532. |1'mgoing to
start with the prelimnary risk reading, which is the

first box under the top dotted line.
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This is ny hypothetical exanple for the
pl ant change evaluation. W have a |icensee
di scovering that there are two control cables
unprotected for redundant high pressure injection
not or operated valves lying in the sane cable tray
above el ectrical switch gear cabinets.

The CDF contribution has not been
estimated since the case was not identified. It was
j ust discovered. The actual configuration contributes
to the fire CDF.

So, inorder to start off this process I'm
going to do the plant change eval uati on from NEI 04- 02
to determ ne acceptability under NFPA 805. And that's
t he di agramt here.

And, since this has not been analyzed

previously, when | do ny Delta CDF core damage
frequency calculation, | can just -- the Delta CDF
will be equal to the core damage frequency for the
scenario, since |I'll be subtracting zero fromit.

So that's just a sinplification for this
exanple. If you look on the diagram to the right,
you'll see that we begin with a prelimnary risk
screeni ng.

And the prelimnary screen, the concernis

that fire in the switch gear cabinets could cause
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spurious cl osi ng of both high pressure i njection notor
oper at ed val ves t hrough damage to the control cables.

MEMBER APOSTCOLAKIS: There is a |aser
poi nt er.

MR GALLUCCI: There we are. So here we
are. \What you can't see at the top here, which is
behind there, but it's on your handouts, is you
identify the plant change first.

And we did that already. So, we've cone
down t hrough here, which I'mnot going to tal k about.
That's not the risk part anyway. So, we have sonehow
reached this prelimnary risk screen step

Now, the method that |I'mgoing to use for
this exanple to do ny prelimnary risk screen, is an
order of magnitude delta CDF approxi mati on t hat cones
out of Section 4.2 of NElIO0O-01.

Bob nentioned that earlier. That's the
gui dance proposed fire safe shutdown circuit anal ysis.
And that section is titled a prelimnary screen for
ri sk significance anal ysis.

It's a tool that was originally devel oped
by NEI and nodified by us for use in circuits
screening analysis. Under the prelimnary screening
nmet hod from NEI 00- 01, we | ooked at -- there's actually

six factors that we | ook at.
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W | ook at the fire frequency. W | ook at
the probability of spurious actuation, what's called
the challenging fire factor, the fire non-suppression
probability, the CCDP, <conditional core damage
probability.

And this one here, the |last one, the
fraction for nunber of vulnerable fire zone is factor
that's put in specifically for analyzing circuits
i ssues where you woul d be concerned with an i ssue t hat
m ght apply over multiple fire zones.

And you want a way to screen out the nore
ri sk-significant ones. So, when you actually do the
anal ysis, you don't have to |ook at 20 or 30 zones.
For sinplicity I'"mnot going to deal withthisinthis
exanpl e because |I'm just |ooking at one specific
scenari o.

So, for ny exanple, ny delta CDF i s going
to be the product of the first five factors.

MEMBER POWNERS: That's the step that
al ways confuses ne. | cannot believe that the
probability of spurious actuation is independent of
all the other factors.

MR. GALLUCCI: The probability of spurious
actuation is not i ndependent of the other factor. You

have to have the fire. And the fire has to be of a
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sufficient magnitude in order to do danage to begin
Wi th.

And, when you do your fire nodeling you
have your tenperatures, your tinme to danmage, etcetera,
etcetera. And those probabilities of spurious
actuation that have been devel oped, | guess, through
the expert elicitation process and that are in the
NUREG CR- 68.50 and extrapolate the fire protection
SDP, do factor those considerations in there.

Those are high probabilities. Spurious
actuation probabilities are typically point one or
hi gher .

CHAI RVAN WALLIS: Wwell, they seemall to
be powers of ten. One, or point one, or .01, or al
t hese coefficients, F, P, G S, C

MR. GALLUCCI: Onh, yes. Wll, thisis a
screeni ng tool.

CHAl RVAN WALLI S:  Yes.

MR GALLUCCI: Yes, for this.

CHAl RMAN WALLIS: It's a very crude
screeni ng tool.

MR GALLUCCI: Yes. Because, |'mup at
the prelimnaries. |I'mjust -- really all |I'm doing
up at this portionis |I'mtrying to determ ne whet her

if I do a very crude order of nagnitude, hopefully
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conservative analysis, am | going to find that |'ve
got sonmething that's in the ten to the mnus ten
range.

Do | need to even go down into the
guantitative risk evaluation? So, yes, this is even
-- this would be considered prelimnary to the fire
protection SDP itself, this screening tool.

MEMBER APOSTOLAKIS: So, the spurious
actuation is the only threat here?

MR. GALLUCCI: Yes, for nmy exanple, that's
what | chose.

MEMBER APOSTOLAKIS: Al right, so you
found those factors.

MR. GALLUCCI: Ckay. Sone of the val ues
here, again, for fire frequency for the switch gear
room if | went to NElIOO-01 section 4.2, | would find
that switch gear roomis |isted as a nedi umfrequency.

CHAI RVMAN WALLIS:  Which is .17

MR GALLUCCI: [It's a range.

MEMBER APOSTOLAKI S:  So the change here is
| found this, | have not accounted for it, is it okay
to leave it as-is?

MR GALLUCCI: Yes, or --

MEMBER APCSTCOLAKIS: O do sonet hi ng.

MR. GALLUCCI: O, how nuch do | have to
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do to make it acceptabl e.

MEMBER APOSTOLAKI S:  Ckay.

MR GALLUCCI: Yes, to answer the first
guestion, yes, | ranges, | believe for medium | think
they're .003 to .03. But, the way the tool works in
section 4.2 is the decision criteria just ranges for
the fire frequency and the spurious actuation
probability.

And then they use the factors for the . 1s.
And they al so use threes, .3, .03s for the renainder.
But, the first -- in order to deternm ne where you're
going to be on this table -- and, if you have copies
of NEI00-01, you'll be able to | ook and see in table
4.5.

You'll see that initially assessing the
range for the fire frequency and the probability of
spurious actuation tells you which box you're going to
be in there.

There's 12 boxes. And just ook right --
and one of the numerical criteria associated with each
box that will enable you to screen. So, for our
switch gear room we assign a fire frequency of
medi um

For probability of spurious actuation, we

have to assume what -- |'m assunming we have
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t her nopl astic, the bad kind of cables and that, since
t he conductors that | needed to initiate the spurious
actuations are in different cables, | need inter-
cabl e, between cable interactions.

So, if you ook on table 4.6 that is in
NEI 00-01, you'll see that for thernoplastic inter-
cabl e spurious actuations, the probability is listed
as medi um

And then what nedium translates into --
which is the factors F times P-- is it canted be
| ugged greater than .01 per year based on the ranges
that are given there.

It doesn't give it a -- and there's al so
a lower range. But, all we care about is that it
can't -- when we have a nmediumfire frequency with a
nmedi um probabi l ity of spurious actuation, we're going
to be less than .01 per year.

And that's in table 4-1 of NEI00-01. The
next factor is the challenging fire factor. And this
kind of represents what percentage of the fires wll
be severe versus non-severe.

It's fairly arbitrary. |It's possibly
anal ogous to sone of the SDP tools where they're using
the 95'" to 98'" percentiles. But, for this screening

tool we just use -- if it's not challenging, it's a
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one.

If it's challenging it's a .1. |It's
basically a fraction that's used to reduce the fire
frequency. We're assuming that we can have, with our
switch gear cabinets, we can have either a |arge
el ectrical fire, or a high energy arcing type of flaw
fromtable 4-7.

That is a lower probability than the --
just the normal electrical switch gear cabinet fire.
So, it receives a factor of .1 according to table 4-7.

So what |'ve done nowis |'ve gone through
the first three factors in nmy delta CDF cal cul ati on.
And | know that |I'm already down to .001 per year as
a maxi mum

Conti nui ng al ong, |I' mnow goi ng to | ook at
the fire non-suppression probability. Because | have
the possibility of a high energy arcing fall, there's
a discussion in section 4.2.1.5 of NEl00-01.

And | believe it was nentioned yesterday
during the research presentati on on the requant study
that if you have high energy arcing faults, you don't
take credit for suppression because it happens because
you can really do anyt hing.

So, | take no credit for fire non-

suppression in this exanple. The probability is set
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to one. Next is the CCDP, the conditional core damage
probability.

And, if | goto table 4-8, what | can find
there is that if | assume | have a loss of off-site
power for internal events, that's just the standard,
| get .1 credit there.

And, if | assune | have another -- other
redundant shutdown equi prent available so that the
hi gh pressure injection systemisn't the only system
in there, | can get an additional .1 credit.

And so, | would get .01 credit. And what
| would do then is | have nmy five factors for ny delta
CDF cal culation. And, when | do the math, | get ten
to the mnus five per year as an upper bound.

CHAI RMAN WALLIS: This is the sinplest
nmet hod |'ve ever seen.

MR. GALLUCCI: Yes, this -- again, this is
what -- if vyou renmenber from the subcommittee
presentation, the prelimnary risk screen said you can
do qualitative or order of nagnitude.

So, this is pretty -- this is about as
sophi sticated as you're going to get at this upper
level. So I'mnow down to this box. | ask the
guestion, does the change inpact the risk non-

negligi bly?
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| have a delta CDF that | know coul d be as
high as ten to the mnus five per year. So, that's
not negligible tome. So |'mgoing to say the answer
is yes, | cannot bypass this entire quantitative risk
eval uati on and junp down here to just check defense in
depth and safety margin. | --

CHAl RVAN WALLIS:  How |l ow woul d it have to
be for you to say its negligible? Do you have a
criteria?

MR. GALLUCCI: | have a sliding scale of
criterion that | use. Wat --

CHAI RVAN WALLI S: Do you use sone judgnent
as wel I ?

MR GALLUCCI: | would say -- if -- given
the range of total core damage frequenci es one m ght
typically see for fire PRAs, | would say that in mnd
t he concept of non-negligible or negligible would be
no greater than ten to the mnus eight per year if
it's a fairly robust cal cul ati on.

CHAI RMAN WALLIS: It's a very smal
nunber .

MR GALLUCCI: Yes. I'malittle
reluctant even with seven because sonme of these fire
protection issues can -- unless you -- if you're

covering ten or fifteen fire zones with a circuit
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issue, you might get a ten to the m nus seven
contribution over ten, 15, 20 zones.

So that's why I"'ma little reluctant that
ten to the mnus seven to dismss it. It would
depend. If | got ten to the m nus seven after | ooking
at all the fire zones, or if | had an operator manual
actions type of issue where the sane type of manua

action was taken over multiple zones and could

contribute in nultiple ways, | would use -- if | was
going to use ten to the mnus seven, | would want to
make sure that | had added up the contribution from

all those zones.

So, when | say ten to the mnus eight, in
this case, see, |I'm looking really at only one
scenario. And I'mnot -- for the sake of this exanple
"' m not considering --

MEMBER APOSTOLAKI S:  This scenario, if you
had gotten seven m nus seven you woul d have been okay.

MR. GALLUCCI: Yes. |If it was the only --
this being the only thing in there, sure.

MEMBER APCSTOLAKI S: Let's go on

MR. GALLUCCI: Ckay. So, |'ve answered
t he question. Does the change inpact the risk non-
negligi bly? The answer is yes. So now we can do the

fun part.
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W can get down into the quantitative risk
eval uati on.

CHAI RVAN WALLIS:  What if you just told us
about it verbally? Is that in the guide? This is
about ten to the mnus ten, ten to the m nus eight.

MR. WEERAKKODY: Can | add sonet hing? One
of the things we did after we nmet wth the
subcommittee and al so when we nmet with CRGR -- |
understand, you know, you have concerns regarding
creating these new terns call ed non-negligible.

And we | ooked at the rule makings |ike
proposal on 50.46 where they wused the volune
consequential and where they have assigned a
definition and award.

So we are in the process of putting, you
know, because Ray has his ways. And what we want to
dois, inthe Reg Guide, create sonething final. And,
when we do that, that change woul d be hi ghlighted and
sent to you. Ckay.

MR, GALLUCCI: kay. Now I'mdown to the
guantitative evaluation. This is essentially |I'm
sharpening nmy pencil. And the tool that |'ve chosen
to use for ny sharpen pencil analysis will be the fire
protection significance determ nation process, at

| east the aspects of that.
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One could gotothe full fire requan study
and do a detail fire PRA at this step. It depends.
But, for the sake of an exanple here, I'mgoing to go
intoalittle nore detail thanin the prelimnary risk
screen.

But, | want to be able to get it done in
afairly short tine, sol'mgoing to use the SDP tools
for fire protection. The first sophistication, or
enhancenent if you want to call it, inthe fire
protection SDP versus the circuit screening tool, is
that ny fire frequency, instead of being based on
burning everything in the fire zone as | assuned
before for the switch gear room nowl'mgoing to just
| ook at the conponents that are of interest for the
actual --

MEMBER APCSTCOLAKI'S:  Now, let nme stop you
for a mnute. You're planning to go to the right,
aren't you?

MR. GALLUCCI: I'mactually planning to go
both ways and then come back in the m ddl e.

MEMBER APOSTOLAKI S:  Bot h ways?

MR. GALLUCCI: Both ways, because what |I'm
going to find is that | need to | ook at fire nodeling
as wel .

MEMBER APCSTCOLAKI S: Okay. But, you are
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doing a risk assessnent?

MR GALLUCCI: Yes.

MEMBER APCSTCOLAKI'S:  You're going to do
fire nodeling as part of risk assessnent?

MR. GALLUCCI: [I'mgoing to use fire
nodeling to help nme cal cul ate sonme probabilities in
ri sk assessnent.

MEMBER APOSTOLAKIS: kay. W have no
problem with that. The problemthat | have and |
t hi nk ot her nmenbers of the Conmittee have i s when you
go left only.

When you go and say |'mgoing to do an
initial fire nmodeling and | wll come up with the
maxi mum expected fire scenario, conpare it to the
limting fire scenario and nake a deci sion conpletely
ignoring delta CDF and delta LERF. Can you address
t hat ?

MR. GALLUCCI: | would only go down that
pathway is, if | did ny fire nodel -- okay, | cane
down here and | decided | had a ten to the minus --
let's say ten to the m nus seven.

| was just on the borderline where |
couldn't dismss it. As soon as | cone down here --
see, | burned the whole zone up here when | did this

anal ysi s.
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Now, when | come here and | actually nmap
out nmy targets, ny fire sources, etcetera, it may be
i mpossible for the maximumfire for the conponents
that 1'minterested in, given the separation, etcetera
for the targets.

It nay be inpossible to get the fire
damage. And that to ne is delta CDF equals zero. So
that's one way | could go down that path.

MEMBER APOSTOLAKI S:  Wait, you're rushing.
That's not what NEI 04-02 says. That's not what your
gui de says. 04-02 says under initial quantitative
ri sk evaluation, which is the left, that | have to
come up with the nmaxi num expected fire scenario and
the limting fire scenario and then conpare the two
and decide that there is sufficient margin or not.

And, if there is sufficient nmargin then,
guote, fire nodeling al one can be used to denonstrate
the acceptability of the change. This approach
elimnates the need for additional risk assessnent.

Now, this statenent seens to me is in
conflict with the requirenent that any change in the
fire protection system of an NFPA 805 based fire
protection systemshoul d be ri sk i nformed, which neans
usi ng Regul atory Gui de 1174.

This is the problem|'mhaving with this

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

125

because |I don't know -- | nean, this limting fire
scenari o business -- | |ooked at the definition, and
"1l tell you what it is.

The limt -- from NFPA 805 it says the
limting fire scenario can be based on a maxi num
possi bl e, though very unlikely, value for one input
variable or an unlikely conbination of input
vari abl es.

Vell, it seenms to ne that's what the PRA
is supposed to do and tell you how unlikely these
things are and not to pick things like that. So, this
is where | have a problem

| have no problemwith you going to the
right. You can use a nethod you nentioned, or you can
use the re-quantification nethod. That's fine. |
mean, this is sonething we can argue about.

But, it seens to nme there is a problem
here when we are arguing or saying sonewhere there
that when you transition to NFPA 805 fire protection
system program then all changes will have to be risk
i nf or med.

And risk infornmed nmeans delta CDF, delta
-- | mean, everything' s there, delta CDF, delta LERF,
defense in depth, safety margins, | nean, you know,

the standard picture of a regulatory guide cones to
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m nd

And then I'mhit with this thing on the
left. And that's where | get lost. | don't think
this is consistent with the risk informed -- the

requi renent of a risk infornmed changed.

MR. GALLUCCI: |I'mnot going to defend
that pathway. But what |I'Il do is explain what I
think that pathway is intended to -- this is basically
a pathway that NEI wants.

MEMBER APOSTCLAKI'S: | understand that.

MR. GALLUCCI: Now, to cover that pathway,
we have added at least theinitial risk quantification
inthe prelimnary screen. That wasn't there earlier.

The way | viewthis pathway is, if you do
what -- you do this limting fire scenario
cal cul ation, you know, the fire dynamics, etcetera,
you're qualitatively assum ng that you were going to
have an incredible -- this fire should be essentially
i ncredi bl e.

What that number is to nme is ten to the
m nus ni ne.

MEMBER APCSTOLAKI S:  But Ray, | don't get
that feeling when | read the report. If there were
clear instructions that, yes -- like, | had no problem

with the screening you did in the second year.
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| had no problem wth. You used
conservative values. You did the calculations. But,
to tell me that | have to define a limting fire
scenario by taking these -- oh, listen to this, this
is a beautiful --

MR, VEERAKKCDY: Can | --

MEMBER APOSTOLAKI S:  No.

MR. WEERAKKODY: Oh, sorry.

MEMBER APCSTOLAKIS: This is again from
805. The values used for the limting fire scenario
i nput should remain with the range of possibility but
can exceed that determ ned or judged to be likely or
even probabl e.

What kind of nonsense is this? |It's
conpl et e nonsense.

MR. WEERAKKODY: Well | --

MEMBER APCSTOLAKI S:  You have 30 years of
PRA. Now | come down back to using it.

MR. WEERAKKODY: Yes, Dr. Apostolakis, if
you | ook at the last, you know, we heard you, and your
concern would go away. Bob just pointed out to ne,
| ook at the last triangle in that.

Do you see the word defense in depth
safety nodel and the risk depth?

MEMBER APOSTCLAKI S:  Yes.
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MR. WEERAKKODY: Okay. Now, you know, |

don't want to say that we sinply accepted it because
NEI wanted to. Really that other side is for the
exception rather than the roof.

What we did recogni ze is that there may be
certain situations where the fire nodeling itself
woul d show that the core danage frequency is
essentially zero. And we wanted to accommodate that.

MEMBER APOSTOLAKI S:  But, Sunil, | repeat,
| would have no problemif you showed ne that. But,

you are not. You are saying |'mgoing to define a

scenario conpletely arbitrarily that I will call a
l[imting fire scenario, and will pick the input so
that these values will remain within the range of

possibility but can exceed that determ ned or judged
to be likely, or even probable, which is a conpletely
wr ong and nonsense statenent.

MR WEERAKKCDY: We will take that back as
a feedback.

MEMBER APCSTOLAKI'S:  So you are taking ne
back now to the hypothetical accident error of this
agency, you know.

MR WEERAKKODY: W will take that back
and we will get that addressed, those wordings, yes.

MEMBER APOSTOLAKI S: And then |I'mreadi ng
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all over the place that if you do all this M ckey
Mouse stuff, there is no need for additional risk
assessment .

This docunent is dead set against risk
assessment .

CHAI RMAN WALLIS: Al so George, at the
subconmittee nmeeting we had a presentation fromthe
other side. It seened to be enphasi zing how to avoid
having to do the risk work.

MEMBER APOSTOLAKI S:  Exactly.

CHAI RVAN WALLI'S:  Wiich we're not having
today. W had it at the subconmttee.

MEMBER APCSTCLAKI'S:  No, |'m not blamng
these guys. But I'mjust -- | believe that this is
something that should not be -- | nean, there
shoul dn't be this Ieft thing.

You can have, Sunil, I'm all for
screening. So, if you tell me like Ray just did,
let's change it back to risk non-negligible, great. He
did a good job, fine.

You keep going down. | do a nore
sophi sti cated screening al ong the same lines. And, if
| pass even that, then | go now to an actual risk
assessment .

And maybe I'Il use the re-quantification
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nmet hods or sone ot her nethods, whatever. But it's al

part of doing a risk assessnment. | mean, anybody who
has done a ri sk assessnment knows that you al ways start

by screening things out.

It doesn't have to be a fire risk
assessnment, internal events. You screen things al
the tinme. But, it's within the risk assessnent, not
maki ng detours, you know, that --

MR. WEERAKKQODY: Dr. Apostolakis, | think
what you're saying, if we overl ook the verbage there,
which we will address and then fix, | don't think
you're saying to us that if we do a fire nodeling and
we | ook at the V&V and understand the uncertainties
and concl ude that the fire nodeling tells us there is
no i npact on the target, which essentially is goingto

related to delta CDF is zero, okay, that's okay with

you.

MEMBER APOSTCLAKI'S: But that's not what
it says.

MR VEERAKKODY: | understand. And we'll
relit it.

MEMBER APOSTOLAKIS: It's a judgnment
issue. It says define these |limted fires and area in

this ridiculous way. Then postul ate a maxi mum expect

frequency scenario, which is nore realistic one.
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Conpare the two and sonehow come up with
a judgnment that there is sufficient margin. And, if
there is sufficient margin, don't even think of going
to --

CHAI RVAN WALLIS: But Ceorge, | didn't
understand the definition that you gave. | went to
Appendix D. And the definition of alimting fire
scenario seens to be quite different.

It says one or nore inputs to the
calculation of varied to the point that the
performance criteria is not net.

MEMBER APOSTOLAKI S:  Yes.

CHAI RMAN WALLIS: it's essentially a
sensitivity anal ysis.

MEMBER APOSTOLAKI S:  Yes.

CHAI RMVAN WALLIS: So you keep varying
things until you get up to the point where sonething
goes -- you burn sonmething out. And then you | ook at
what you think is a credible fire.

You say, well, how far are you away from
-- well, you would have to be in order to not neet the
criteria.

MEMBER APOSTOLAKI S: But, listen, also
t hose definitions | gave you --

CHAI RMAN WALLI S: Your statements seemto
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be nonsense?

MEMBER APOSTOLAKI S:  What ?

CHAI RVAN WALLI S:  What you sai d sounded
i ke nonsense.

MEMBER APCSTOLAKIS: And "Il tell you
what it is.

CHAI RVAN WALLI'S:  In Appendix D it nakes
nore sense.

MEMBER APOSTOLAKIS: Go to -- see 33 of
805, that's what it is. Wuat | just read is --

CHAI RVAN WALLIS:  Well, | went to Appendi X
D, which rmakes a |lot nore sense. Anyway, we can't
spend time on this.

MEMBER APOSTCOLAKI'S: No, the section
D. 2. 4.4 of NEIO4-02 requires that the input paraneter
is set to the maximum expected fire scenario to
r epr esent conditions that are reasonable and
conservative

Al this termnology is froma different
era. And what you read is the sanme thing. That's why

we have PRA, to actually know how likely these nunbers

are.
MEMBER DENNI NG No, but PRA doesn't

answer that particular question, | don't think,

CGeorge. This is a question of -- and, you know, 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

133

definition that G ahamtal ked about does nmake sense as
to what they're attenpting to do here which is say,
what's the threshol d at which we really do get damage?
And you woul d have a delta CDF

CHAI RMVAN WALLI'S: The defining safety
margin is what they're doing.

MEMBER DENNING Well, and then they're
doing this variability within the MEFS. But, the
thing that bothers ne is it looks to nme like the
gui delines for howto do that variability on MEFS are
all aleatory vari abl es.

It doesn't address, as | see it, the
uncertainties in these fire damge assessment nodel s
that come from our state of know edge. | nean, it
| ooked to ne |ike all the sources of variability they
do to say, well, could the firereally be larger in a
different position and all this kind of stuff.

It looked to ne likethat's all sources of
variation, not getting into the real issue with these
fire propagation nodels, which is how accurate are
they really?

G ven a defined condition, canthey really
do that? So, we're concerned about this |eft-hand
side, but for different reasons, | think, George. M ne

are, do we -- well, first of all, do we really have
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enough confidence in nodels to go down that pathway
and with confidence feel that we can say, yes, it does
cl ose target damage or it doesn't cl ose target danage.

And the other problem | had there was, |
don't think that the nodeling uncertainties were
really taken i nto account in the guidance that's given
in conparing MEFS with LFS.

MEMBER APCSTOLAKI S: I f they had said that
the limting fire scenario takes all the rel evant
paraneters to their extreme values, to their worst
values, and if you do that you still don't have that
much, then | would agree with you. But it doesn't say
t hat .

MEMBER DENNI NG  Well, wait. But what
Grahamread did say what the LFSis, that's the
threshold. You vary themuntil you get damage,
whet her it's reasonabl e or not reasonabl e.

And then you |ook at your MEFS and see
whet her - -

MEMBER APCSTCOLAKI S:  And you deci de that
there is enough distance sonmehow. Sonehow you have
enough nmar gi n?

MEMBER DENNING Right, by doing
vari ations of everything you think is reasonable.

MEMBER APOSTOLAKIS: And | don't agree
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with that.

CHAI RVAN WALLI S:  What puzzl ed ne about
the flowdiagramis that this MEFS and LFS are used to
define safety margin. | was |ooking for a definition
of safety margin.

MEMBER APOSTOLAKI S:  Yes.

CHAI RMAN WALLIS: Safety margin is a
di fference between the MEFS and the LFS. And they
said they're typically looking for a safety factor of
t wo.

| nmean, you cal cul ate how nuch heat fl ux
you' d need to do damage. And then you'd cal cul ate the
critical maxi mrumheat flux you can realistically have.

And you say one is twice as big as the
other. Therefore, you' ve got a safety margin. But,
the puzzling thing is that you investigate it again
and the dianond at the bottom

Your supposed to |l ook at risk and SM are
they all okay? And that's seens really funny because
you bypass risk and then you have to look at risk
again in box. | don't understand it.

MEMBER APOSTOLAKI S:  Bijan

MR. NAJAFI: |I'msorry to interrupt.

MEMBER APOSTOLAKIS: | don't understand

t he di agram because you seemto be bypassing risk by
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goi ng down that path that we're on --

MEMBER APOSTOLAKIS: And that's the
obj ecti on.

CHAI RVAN WALLI'S:  And then you have to
eval uat e whet her risk's okay at the bottomagain. So,
how do you --

MEMBER APOSTOLAKI S: Because you have
al ready decided on the left that delta CDF and delta
LERF an accept abl e.

CHAl RMAN WALLI S: Have you?

MEMBER APOSTOLAKIS:  And | don't know how
you -- yes, it's an alternative to the risk
assessment .

CHAI RVAN WALLIS:  There's no delta CDF on
t hat side.

MEMBER APOSTCLAKIS: It's an alternative
toit. Al you do after that is you | ook at defense
in depth and safety margins, which you have already
| ooked at .

And it says explicitly in 04-02 that if
this okay, you don't need to do a risk assessnent.
That's the objection. There is no objection to
screening. Yes, Bijan?

MR. NAJAFI: I'msorry. | just wanted to

add one clarification. By the way, ny nane is Bijan
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Najafi. | ama principle nmenber of the NFPA 805

Conmi ttee.

I n sone of the discussion today | may have
to take blane for it, or maybe credit, dependi ng on
what your point of viewis. | wanted to make sone
clarification.

My comrent does not neither reflect the
Reg Guide or NEI04-02, plainly the 805. First, the
definition and intent of the limting fire scenario
was witten to be closer to what, |I'msorry G aham
M. Wallis suggest ed.

The intent was the standard NFPA wrote is
a performance-based standard. It is not exclusively
arisk infornmed. 1It's a performance-based standard.
And in that sense it allows for methods typical or
simlar to equivalency testing that it's done in fire
protection community in the previous years.

That you -- if you allow -- if you can
determ ne that the change or whatever you did to your
program does not chal |l enge your performance criteria
in one way or another at all, you my have
denonstrat ed the adequacy of that change.

The intent of the limting fire scenario
versus the maxi num expected was that, to acknow edge

t he uncertainty of these nodels you knowthat thereis
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some accuracy, you may be off.

So, you have to denpnstrate sone margin
for that uncertainty. And, since you're not doing in
a statistical way, you have to develop, let's say, the
wor st possi bl e scenari o.

And you don't do it only by heat rel ease
rate. Sonetinmes you may have to change the nateri al
you're exposed. Say, if | don't know what the cable
type is, let ne assune it is the weakest, it is a PVC
cable, see if that affects ny concl usion.

So you defi ne basical |y the m ni mrumchange
in your assunptions that can get you, violate your
performance. And, if that margin is small, and does
not cover the uncertainty that you have about your
predi ction or predicted capability of your tools, then
you have not done it and you have to do sonething
el se.

It doesn't say what to do, risk or not.
But you have not satisfied the need. But, if you have
a situation that, for exanpl e, happens a lot, that you
need a two, three negawatt fire, ten negawatt fire,
nine megawatt fire to violate that perfornmance
criteria, then you have denonstrated that, in terns of
you hazard, you have enough protection.

You still have to do your defense in
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dept h because, even in that, it says that you stil
can't go get rid of your -- because all that has done
i s denonstrated adequate mtigation

| t has not denonstrat ed adequat e
prevention. And it has not denonstrated adequate safe
shutdown. You still have to denonstrate those two
el ements have not been vi ol at ed.

So, | guess ny point was to clarify the
definition. The definition to the intent was there.

I f there are sone places that there are sonme wordi ng
there that was not --

CHAI RMVAN WALLIS: | think what you're
saying is that this method, this old nmethod of safety
factor was if you have a big enough safety factor,
it's pretty darn sure it can't happen.

MEMBER APOSTOLAKI S:  Ri ght.

CHAI RMAN WALLI'S: Therefore you don't need
to do the risk stuff at all. |Isn't that what you're
sayi ng?

MEMBER DENNING Delta CDF is zero.

CHAI RVAN WALLIS: But then the question

m ght be, well, with a safety factor of two, there's
still some probability. So, you can, you know, wonder
how it --

MEMBER APCSTCOLAKI'S:  You're dealing with
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rare events here. There is nothing wong with
screening. As | say, we do it all the tine. But
screening has to be conservati ve.

VI CE CHAl RVAN SHACK: But, it's not a rare
event at this point. You' ve sort of got the fire. You
have a limting fire scenario is setting your upper
bound.

MEMBER APOSTOLAKIS:  No, but it's a matter
of --

VI CE CHAI RMAN SHACK: And then you |l ook to
see if you have a | ot of distance between your upper
bound and what you think is your boundi ng anal ysis.

CHAI RVAN WALLI'S:  That's the nore dubi ous
one, is what is actually the maxi mum expect ed?

VI CE CHAI RMAN SHACK:  Yes.

CHAI RVAN WALLI'S: That's the one where --

VI CE CHAI RVAN SHACK: Well, that ones
comes to Rich's things. |If you look at all the
parameter variations, have you still covered the
uncertainty of --

CHAI RMAN WALLI'S: The LFS is where you
vary paraneters. And then you see what's the worst
t hat coul d happen. But the MEFS is where you actually
nodel somet hi ng.

And that's your expected fire scenario,
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isn't it? This is sonething different between how big
it could be and what is the maxi mumyou expect it to
be. So, | nean, there's a difference.

MEMBER APOSTOLAKIS: So, what is your
provision? |'mconfused. |Is this a valid approach or
not ?

CHAI RVAN WALLIS: Well, it has nothing to
do with risk.

MEMBER APOSTCLAKI'S:  And, therefore?

CHAI RVAN WALLIS:  Well, it's not risk-
based. And it's not risk inforned.

VICE CHAIRVAN SHACK: It's sort of like
sayi ng, what is the probability of failure of a steam
generator tube if | neet the ASME code. And the
answer is, | can't give you a nunber, but | knowit's
extrenely small.

Vel l, you know, if you have a big margin
bet ween your danmge and your insult, you don't know
guantitatively what the probability is. But you know
that it's very small.

MEMBER APCSTOLAKIS: But it seenms to me
this is all part of the risk assessment.

MR. LAIN. No, you have to | ook at where
this came from This is a consensus standard out of

a fire protection engineers and a few PRA guys.
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MEMBER APOSTCLAKI'S: | know.

MR. LAIN. And that, you know, the fire
protection, that's the fire protection side where the
fire protection engineer feels that they can resol ve
the problem And so, it's performance-based.

VI CE CHAI RVAN SHACK: A PRA guy is going
to have the same probl em

MEMBER APOSTOLAKIS: It says very clearly
that all changes, if you choose to go that way, should
be risk informed. And there is a single docunent in
this agency that tells you how you risk informa
change, 1.174.

VI CE CHAI RMAN SHACK: No, but --

MEMBER APOSTOLAKI S:  And they're goi ng out
of their way to avoid using it.

VI CE CHAI RVMAN SHACK: But, if | have to
tell nyself, did sonething fail or doesn't it fail, |
have to cone up with that probability of failure. And,
if I go the risk assessnment rout, | still have the
same probl em

How do | come up with that probability of
failure? The answer seens to be, if | have a big
enough safety margin, that probability is effectively
zero.

MEMBER APOSTCLAKIS: Right. And that's
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what |'m saying. That's part of the standard risk
assessment .

VI CE CHAI RVAN SHACK: Well, if they put
that block in front of the delta CDF, you know, if you
said, okay, what |I'mreally doing is evaluating the
probability of failure, and if the probability of
failure is zero and | bypass the risk you woul d have
been happi er.

But | think that's effectively what
t hey' re doi ng.

CHAI RVAN WALLI'S:  Well, | think what's
confusing here really is that the DID and the safety
margin part and the risk part are all sonmehow subsuned
in this MEFS busi ness.

VI CE CHAI RMAN SHACK: As soon as your
probability of damage i s non-zero, you have to go into
the yes box. And you have to sit there and sonmehow
figure out what that probability -- you know, if it's
zero that's easy.

MEMBER APCSTOLAKIS:  Wait, wait. Zero
what? What is zero? No, they never say that it has
to be zero. It is a judgnent --

VI CE CHAI RVAN SHACK:  That's what the box
down there in the MEFS and LFS is telling.

MEMBER DENNING | think Bill is exactly
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right. | mean, I'd bet onit. | think it's exactly
right. | think that you're --

VI CE CHAI RVAN SHACK: It's sort of strange
to have to guess what it neans.

MEMBER DENNI NG  You're concl udi ng down
there that Delta CDF is zero. And so, you don't have
to go through the risk. Just by looking at this
particul ar case you' ve said, there's just no way that
t he buyer coul d have been | arge enough to have caused
t he damage that gives you a delta CDF

MEMBER APOSTCLAKI'S: But that's not what
it says.

MEMBER DENNING Ray, is that your
under st andi ng?

CHAI RMVAN WALLI'S:  You do an anal ysis and
you say that there's no target damage. But then, to
check that you were conservative, you confirmit by
doi ng an even nore extrene fire anal ysis and seeing if
t hat' s okay.

MR GALLUCCI: There was an earlier
version of this diagramwhere this pathway the first
guestion was, is your non-negligible" s change zero or
not ?

It would only | et you go down t hi s pat hway

if your delta CDF was zero.
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CHAl RMAN WALLI S: But now it doesn't.

MEMBER DENNING It's not from other
reasons.

VR. GALLUCCI: It essentially --
phil osophically it's the same as the di scussion you're
having here. Basically this can happen. But, because
this is a docunent |ike, | think Paul mentioned Bijan
nmenti oned, that was witten by 90 percent fire
protection engineers and 10 percent PRA engi neers.

Fire protection engi neers, when t hey hear
the word ri sk assessnent, run and hide. And so, this
pat hway, the way it's drawn, and the wordi ng you see
is a confort zone for the fire protection engi neer.

So we're scared of risk assessnent. But,
inreality, | don't think you'll ever go down either
of these pathways by thenselves. | think there
essentially is only one pathway here.

You go here and you use fire nodeling to
hel p you esti nate sone of your probabilities. There's
really just one pathway. It's right down the middle
in practical purposes.

MEMBER APCSTOLAKIS: And that's -- the
screening part that iscalledinitial fire nodelingis
really part of the risk assessnent, which is one |ine.

Because, when | see things |like a
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conpari son of MEFS and LFS is used to determine if a
sufficient margin exists, | don't know what that
nmeans.

MR GALLUCCI: To ne it neans delta CDF is
zero. That's what it nmeans to ne. And | woul d not
even -- if delta CDFis zero, |I'mreally done with the
hol e t hi ng.

| don't need either pathway i f | know what
it is.

MEMBER APOSTOLAKI'S:  That's right.

MR. GALLUCCI: So, this pathway really
supports this pathway. And, in reality --

MEMBER APCSTCLAKIS: It's screening.

MR. GALLUCCI: -- you're going to go right
down the mddle for all practical purposes.

CHAI RMVAN WALLI'S:  You can't go down the
m ddl e.

VI CE CHAI RVAN SHACK: I nside that box it
says original risk assessnment. You have to do exactly
what you do on the left. You have to come up with a
fire nodel.

You have to deci de whet her there's danage
or not. You have to cone up with a probability of
failure. You have to do all of that. And, if | cone

up wWith a big zero inside that box, |I'mexactly where
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| amif | just went left.

But 1'mgoing to do the sane thing first.
| have to cone up with the fire nodel. And | have to
come up with damage.

MEMBER APOSTOLAKIS:  And | have to conme up
with these values that are --

VI CE CHAI RVAN SHACK: That's a different
probl em

MEMBER APOSTOLAKIS:  Well, it's a --

VI CE CHAI RVAN SHACK: Grahani s st at enent
was a far nore sensible one.

CHAI RVAN WALLIS: | was just reading, it
wasn't ny --

VI CE CHAI RVAN SHACK: What he read mmade
sense. \What you're readi ng doesn't nake sense, |'|
have to admt.

MEMBER APOSTOLAKIS: No. But also,
another thing is the LFS can be based on a naxi num
possi bl e though very wunlikely value for one input
variable or an unlikely conbination of input
vari abl es.

It doesn't say the maximum possible for
conmbinations. So | have freedomnow to say | went
hi gh enough, this is unlikely enough and come up with

alimting scenario that is not limting.
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CHAl RVAN WALLIS:  Well, the MEFS --

MEMBER APOSTOLAKI S:  And then the reviewer
has to go down into the details of all these
assunptions | have made to catch me. And that's the
whol e point of the determ nistic cal culation.

CHAl RVAN WALLIS: The MEFS is to find an
Appendi x D. | don't know which appendi x you're in.
This is the nmaxi mum whi ch can reasonably be expected
to occur.

MEMBER APCSTOLAKIS: That's anot her
definition.

CHAl RVAN WALLIS: And | don't know what
t hat neans.

MEMBER APCSTOLAKIS:  Well, tell ne what
reasonably conservative is. It's the sane idea as to
the unlikely conmbination. | nean, that was the whol e

poi nt of using PRA that you would have sone neasure

of these unlikely -- obviously if | go to the ten
nmegawatt fire, which I know I will not have, and |
show there is no damage, well, thank you very rnuch.

Yes, that's a part of the screening that
| do routinely in a risk assessnment. But |'m not
going to say that this is an alternative to risk
assessnent. Cone on.

MR. WEERAKKODY: Dr. Apostol akis --
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MEMBER APOSTOLAKI S: | think there is a

subtle difference here. O course we are screening
out a hell of alot of areas in a plant. There is no
fuel there

There is no anything to be damaged. And,
even if there is no fuel, we start assuning transient
fuel s.

MR. VWEERAKKODY: | want to share with you
a coupl e of thoughts with respect as to why we brought
that part as is to the conmttee. |'mnot defending
all the language there. W can get those things
fixed.

There's an underlying -- first of all, if
we came up with the Reg Guide that says it's got to be
zero, anything above zero is unacceptable, we are
going to suffer the same consequences we suffered in
NSAC- 125 50.59 where, if we had a thousand gal | ons of
barrels and if you bring a spoon of oil, it does
increase the failure probability an therefore you' ve
got to do the risk assessnent.

That's on aspect, okay? And so really I
think I don't know the nanme of the nenber. But, what
a couple of the other nenbers said in terns of the
intent is that you the fire nodeling tools, the intent

is that you make as, you know, wth all the
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conservatives that the fuel cannot burn the target.

So, delta CDF is essentially zero. | used
another termthere other than zero. But there is a
danger in using the absolute values. Gkay? Because,
anot her exanple | can point to is the regulatory --
where we said, you know, for transition risk you' ve
got to show that as well as risk-gained rather than
saying that the risk increase is negligible.

So, we want -- that the second thing
okay, the second thing -- one of the things that Ray
didn't share with you is as to what the underlying
concern of the licensees asking for this.

And they do have a basis. GCkay, and I
understood that basis. They're not -- doing risk
cal cul ations. Just |ike anybody here, they could just
say, you know, the fire nodeling gives us such notice
as delta CDF is ten to the m nus 14.

What they are concerned is, if it is
anything other than their calculated nunber, their
perception is that they need to track, book keep that
nunber.

That's where they are coning from Ckay?
So they do have a valid concern of undue burden of
having to boo keep ten to the mnus 12, ten to the

m nus 14.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

151
MEMBER APOSTCLAKI S:  Nobody - -

CHAI RVAN WALLI S: George, can we perhaps
nove on here? | mean, he's just about to | ead us down
t he right-hand path.

MEMBER APCSTOLAKIS: No, | don't need
this, unless you guys want to see it. This is a
standard fire risk assessnent.

CHAl RVAN WALLIS: But | would like to see
him finish his presentation and |ead us down the
right-hand path so we can see if that's credible, how
they do it.

MR. GALLUCCI: | think that would be very
hel pful .

MEMBER APOSTOLAKIS: No, | think the
obj ection though is not there.

CHAI RVAN WALLIS:  Wwell, | know. |
understand the objection. But, that's different. But
| think we aught to let himfinish his presentation.

MR. GALLUCCI: Ckay. Let's get back on
the right path. GCkay, so what |'mdoing nowis I'm
shar peni ng ny pencil .

CHAI RVAN WALLI'S: Actually, you're going
to do a risk assessnent, down the right-hand path?

MR. GALLUCCI: Yes, but I'mactually going

to end up here and go down --
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CHAI RVAN WALLIS: Do it nore accurately?

MR, GALLUCCI: Yes. I'mgoing to bring in
fire nodeling.

CHAI RVAN WALLI S:  Ckay.

MR. GALLUCCI: So, | sharpened ny pencil
| nst ead of | ooking at zonal fire frequency, | now | ook
at conponent fire based frequency. |'m assum ng ny
cabl es pass horizontally above --

CHAI RVAN WALLI' S:  You don't assune it, you
actually determ ne that?

MR. GALLUCCI: Yes, | say the word assune
because |' m maki ng up t he exanpl e.

CHAI RVAN WALLIS: But in the reality you'd
find out?

MR. GALLUCCI: Yes, you would count them
You woul d wal k down the zone.

MEMBER ROSEN: Know where they are.

MR GALLUCCI: Yes. W have -- the cables
pass above ten switch gear cabinets. So, the
frequency -- if you go to table Al-3 in the fire
protection SDP, conponent based six tines ten to the
m nus five per cabinet per year, ten of them six
times ten to the mnus four.

Recall before | had a value that was a

medium This woul d be bel ow nedi um
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CHAl RMAN WALLI S: I[t's nmuch | ess.

MR. GALLUCCI: | sharpen ny pencil. Next,
spurious actuation probability. 1 have two
thernoplastic inter-cable interactions. | go to table

28-3, the fire protection SDP

The probability of a spurious actuation
for an inter-cable thernoplastic cable is .2. 1've
got two of them .04.

CHAI RVAN WALLI S: Inter-cable nmeans?

MR GALLUCCI: Between two cabl es.

CHAI RVAN WALLIS: So what is it for one?

MR, GALLUCCI: It's point two for one
cabl e.

CHAI RMAN WALLI'S: That's only one cabl e,
how can they --

MR GALLUCCI: No, it's two hot shorts.
" m | ooking at nultiple cables.

CHAI RVAN WALLIS: Ch, within the cable?

MR GALLUCCI: Yes, one cable would be --

CHAI RVAN WALLI S:  Ckay.

MR. GALLUCCI: Inter-cable is anong the
conductors within on cable. But, for thernoplastic
within the one cable | think it's .3 is your nunber.
O, no, it's .6 in fire protection SDP. It's .6

within the cable, the intra-cable.
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The challenging fire factor, | have done
nothing to tell ne that | can't have the high energy
arcing fault or the large electrical fires. So, |'m
going to leave that as it was at point one.

However, now I'mgoing to | ook at fire
non- suppression probability. |'mconsidering the
physi cal |ayout and fire nodeling. The horizonta
cables are within five feet of the top of the cabinet.

These wll be protected against high
energy arcing fault if the tray is covered. That's
according to attachnent 5 of the fire protection SDP.

So, I'mgoing to make that a requirenent
in nmy plant change that | cover these trays because
|"d want to elimnate the possibility of high energy
arcing fault damage.

Whi ch neans that only | have to consider
the effect of the large electrical fire, which is a
650 kilowatt fire according to table 2.31 of the fire
protection SDP

So, 1've elimnated the high energy arcing
fault by enhancing ny plant change nodification.

MEMBER ROSEN: But, at that stage you' ve
conmmtted to a nodification?

MR GALLUCCI: Yes. That's the first.

It's no longer going to be acceptable to -- at a
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mnimum ' mgoing to have to cover these cable trays
because | could have a higher -- | can't elimnate the
hi gh energy arcing fault based on physical distance,
ot her paraneters.

So |'ve now enhanced -- | definitely have
a plant change. And |I'mgoing to have to at | east
cover nmy trace. Here's where I'mgoing to do a littl
fire nodeling.

| "' mnot going to run any conplicated tools
here. 1'mgoing to use the correlations from NUREG
1805, the fire dynamcs tools. | |ook at nmy physical
layout, ny fire heat release rate, which was 650
kilowatts.

And, if | plug inthe various spreadsheets
and paraneters, | cone out with a tenperature of about

500 degrees Fahrenheit occurring at the cables.

If I look at the table A7.2 of the fire
protection SDP | expect a cable failure for a
thernopl astic cable in ten mnutes. If | assune that

| have essentially detection within one mnute, that
gives ne ten minutes for ny manual suppression to take
pl ace.

And, if | look at table A8.1 of ny fire
protection SDP and | | ook under electrical fires, the

probability of non-suppression in that situation for
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that time is .3,

For my CCDP |'m going to take additional
credit for Appendix R safe shutdown or ultimte
shut down strat egi es, which includes operator actions.

Typi cally when you do the fire PRAif you
just take your internal events PRA and just plug the
fire frequencies in and fail the conponents that are
in the fire zone, etcetera, you're going to get
something fairly conservative because sone of the
ultimate shutdown strategies that you mght find in
your energency operating procedures for fire have not
been nodeled in the PRA until you update it for your
fire PRA

And so, you typically get alternate
strategy, sone manual actions that are proceduralized
that you woul d not have in your internal events.

So, since ny prelimnary screen CCDP was

basically |ooking at just what | had for interna
events, let's assune that | went through, | |ooked at
a -- enhanced ny fire PR -- | enhanced ny interna

events nodel at |least for the Appendix R strategies
that were relevant to this case.

And, when | sequenced ny nunber, | got
down to .001.

VI CE CHAI RMAN SHACK: Does this nean |
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have to wite new procedures now?

MR. GALLUCCI: No. This would be taking
your existing procedures for fire, your existing fire
pr ocedur es.

CHAI RVAN WALLIS: So | look at this
exanple. Your initiating frequency or your
conmponent s-based fire frequency is so low, 16 m nus
four.

You multiply that by your Cfromthis one
there --

MR. GALLUCCI: Onh, yes. |I'm--

CHAl RVAN WALLI'S: You're pretty well there
wi t hout going far at all.

MR GALLUCCI: Onh, yes. | just wanted to
show for the -- obviously you could do -- after two
steps here you mght be so small that you don't have
to | ook at anything el se.

| just wanted to trace through the whole
path for the sake of illustration.

VI CE CHAI RVAN SHACK: What woul d have
happened if | didn't cover ny tray?

MR GALLUCCI: Then | woul d have the
potential for a high energy arcing fault. | would get
no suppression credit.

CHAl RMAN WALLI S: It woul dn't nmke that
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much difference. | guess it would be one instead of
.3 or sonething. It wouldn't make rmuch difference,
would it? So, why do you have to cover the tray?

MR. GALLUCCI: Maybe | don't have to. But
|"msaying |'m|looking at that.

MEMBER ROSEN. Well, that's when you do

your second pass through the anal ysis.

MR. GALLUCCI: Yes. | mght go back and
say the high energy arcing is -- but, of course, |ater
on -- we won't -- when | get to the end the nunber

isn't everything.

It's nunber defense in depth and safety
margin. So, for nowl'mgoing to retain all ny
numbers.

CHAI RVAN WALLI'S: So you have to go and do
the MEFS part as wel | ?

MR. GALLUCCI: No, | won't be doing that,
not --

CHAI RMVAN WALLIS: It defines the safety
mar gi n.

MR. GALLUCCI: No, that's -- safety margin
is defined as Reg Guide 1.174.

CHAI RVAN WALLIS: Well, I'msorry. But
it's defined in Appendix D as the difference between

MEFS and LFS
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MR, GALLUCCI: But that's only for this

pat hway.

CHAI RVAN WALLI S:  What ?

MR GALLUCCI: MEFS and LFS are not the
definition of defense i n depth and saf ety margi ns down
here.

CHAI RVAN WALLIS: He has two different
definitions of safety margin then.

MR. GALLUCCI: That's safety margin for
fire nodeling.

MEMBER APOCSTOLAKIS: He has al ready
decided that the left path doesn't help you. It's a
screening path. Wat he is doing nowis he knows that
the left path is not going to help you, right?

MR. GALLUCCI: Al | got out of that was

MEMBER APCSTCLAKI'S:  Nothing on the |eft
appl i es anynore.

VI CE CHAI RMAN SHACK: Once he has a
probability of failure that isn't zero, he's off of
the left path.

MEMBER APOSTCLAKI'S: | don't know about
the zero, how you guys decided the zero. But anyway,
yes. He didn't pass the screen test.

CHAI RMVAN WALLI'S: There is no such thing
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as zero in probabilistic.

MEMBER APOSTCLAKIS: If it's zero, we're
all going to be happy if it's zero.

MR. GALLUCCI: kay.

MEMBER APOSTOLAKIS: Coul d you pl ease
accel erate this?

MR. GALLUCCI: Yes. | plug all the
nunbers in, | multiply and I get 70 ten to the m nus
ten per year. This satisfies the criteria in NElI04-
02, one less than one to the m nus seven.

So |I' mhappy wi th ny nunber but | still --
"' m down here. The answer is yes. |'ve got to | ook
at the defense in depth and safety margins.

CHAl RVAN WALLIS: That's where |I think a
| ot of the problemmay well be. But we'll get to it.

MR. GALLUCCI: And I'mnot ignoring the
LERF in this exanple. | would have done the sane
calculations for the LERF portion. But, to save tineg,
| didn't do it.

MEMBER DENNI NG But you didn't have to
anyway.

VR. GALLUCCI: Yes, right. The
uncertainty in fire delta CDF can span several orders
of magnitude. So, even with the best estinmate at 70

to the mnus ten per year, the licensee nust still
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consi der defense in depth and safety margin.

The nagnitude of the wuncertainty my
reflect a degree of safety margin that is present, and
may suggest acceptabl e | evel and suggest an accept abl e
| evel of defense in depth

So, i f he's confortable wth the
uncertainty is only a factor of ten --

CHAI RMAN WALLIS: This is very nuch a
j udgnment of the person. | nean --

MR GALLUCCI: Correct.

MEMBER APOSTOLAKIS: Yes, it's not
consistent with 1.174, which requires nean val ues?

MR GALLUCCI: Yes. You could treat these
as nmean val ues. But --

MEMBER APCSTOLAKIS: | nean, do we use
1.174 anywhere except saying that we mght want to
look at it? This is not acceptable, especially if
you' re way down there.

You have to do an uncertainty analysis.
These are nean values. 1.174 is very clear about it.

MR. GALLUCCI: Well yes, | would have --
inorder to do the defense in depth and safety margin,
| would have done an uncertainty. | didn't showit
here, but --

MEMBER APOSTCLAKI S:  Ckay.
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MR. GALLUCCI: There's uncertainties on

all these. | can go the NUREG CR-68.50 and pul |l out
the probability distributions onthe fire frequenci es.

| can pull out the heat release rate. And
| could plug themin. | didn't show t hem

MEMBER APOSTOLAKI S: | understand that,
Ray. But it's the words again that bother ne.
Uncertainty and fire delta CDF can span several orders
of magni t ude.

So the licensee nust still consider
defense in depth. This tells ne that the defense in
depth of you or examination is an alternative, is
something that will take care of the uncertainty
analysis so | don't have to do it.

MR. GALLUCCI: No, it's sonmething that you
have to consider. To ne the safety margin -- defense
in depth are the actions you take in order to ensure
that you have sufficient safety nmargin.

Uncertainty is an approximation of the
gualitative termsafety margin. And so, you | ook at
your safety margin. Cbviously we consider the safety
margin for a neteorite strike to be sufficient that we
take no defense in depth against that, because it's
about ten to the mnus 13.

MEMBER APOSTCLAKIS:  Well, --
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MR GALLUCCI: At 70 to the minus ten if

| had a factor -- if this was ny -- if | was in |og-
normal space and this was ny nedian, and | said ny
error factor is 1,000, then | would say ny upper-bound
95 or whatever, 70 to the minus seven, |I'd say | need
sonme addition -- | don't have enough safety margin, |
need sone additional defense in depth.

And that's all |I'msaying here, is that |
woul d use the uncertainty estimate as a quantitative
way to give nme insights into what currently in both
Reg Guide 1.174 is a qualitative discussion of safety
margin and defense in depth. | want to use sone
guantitative judgment.

MEMBER APCSTOLAKIS: The way | read this
is different. But, anyway, that's not inportant.

CHAI RVAN WALLIS:  Are we al nost through,
CGeor ge?

MEMBER APOSTCLAKI S: W shoul d be because
we have anot her speaker in six mnutes.

MR GALLUCCI: kay. So, at the end, the
pl ant change eval uati on concl udes only after all three
risk related elenments are satisfied, the change in
core damage frequency and LERF, defense in depth and
safety margin, the licensee nust al so consider the

curmul ative effect of nmultiple plant changes, such as
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the sum of these delta CDFs if he has multiple plant
changes.

And then the licensee over here, he
docurnent s hi s pl ant change eval uati on accordingto his
procedures and mai ntains themfor review by the
i nspect ors.

MEMBER APOSTCOLAKI S: So now, your exanple
also refers to sonmething that's in the docunent that
| kind of don't like. You didn't -- the docunment says
if the plant CDF and/or LERF, due to external hazards,
is not available or is otherwi se not known, then the
delta CDF and delta LERF for a proposed change nust be
limted to ten to the mnus seven and mnus eight
respectively.

An increase in these values is possible if
there is reasonabl e assurance that the plant risk is
in region two or three with fire and seismc risk
i ncl uded.

| f an increased value is used, a basis or
justification nust be devel oped and docunented. This
is of the sanme kind of thinking that you said earlier
that fire protection engineers' fear risk assessnent
and they run away.

How can ny nake these judgnments about

delta CDF and delta LERF without the fire risk
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assessment? |In fact, to say an increase in these
values is possible if there is reasonabl e assurance
that the plant risk is region two or three, and you
woul d judge that without CDF and LERF, | suppose.

You know, I'mat a loss. |If we approve
anything like this, then what on earth are we doi ng
here? GCkay? | amat a loss. The Commttee may not
be.

| mean, this says, find delta CDF and
delta LERF. Try to imagine in which region -- well,
this is a pretty good plant. |'m probably in region
t hree.

Vell, yes, delta CDF is probably low |
think I will approve it. | mean, this is not the
spirit of risk inform ng our decision maki ng process.

"' m done with my conments. Any comments
or questions fromthe Comittee?

VI CE CHAI RVAN SHACK: Aside fromthat,
George, what of you think of it?

(Laughter.)

MEMBER DENNI NG Wl |, | do have anot her
guestion. I'mnot sure if Ray is the right person to
address it to. But | think that basically when we
ook at some of the elenments of this that --

particularly going down that |eft-hand line there --
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that we rely on the ability of the utility to use very
sophisticated tools that don't have very well
characterized validation and verification.

| realize those things are in progress.
But, they require a great deal of experience, even
when we get to the point of understandi ng what those
uncertainties are.

And, by allowing themto use that within

this context, it neans that the utility can nmake a
change in its plant, and that it will eventually be
audi t ed.

But, | think that today we can have

exenptions and along the sanme lines for certain
regions and stuff like that. But, it would be assured
that it would go through a regulatory review before
t he pl ant nade the change.

If we allow those things to happen now
wi thin the context of this new approach, that it puts
a lot of trust in us that the utility is going to be
able to have the expertise to assess just how big
t hose uncertainties are.

And then it puts a |lot of burden | ater on
t he i nspectors when they go throughtoreally identify
that there's an issue here and bring it to the right

peopl e to have it checked.
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And | am just -- | don't feel real
confortable with that. And I'd like to hear why
shoul d have nore confort that that's an acceptable
thing to do.

MR VEERAKKODY: Yes, | could answer that
one. | wouldn't say that our inspectors and the old
| icensees out there have that capability today. But,
| could assure you that the inspectors who would be
i nspecting the plants will have procedures delivered
by us.

And they will have the training that is

conpatible with inplenmenting those procedures. In
fact, for the 805 plants we wll be creating new
procedures just to look at the PRA and define -- up.

Now, with the | i censees, we have the pil ot
observation visits. |I'mnot saying that -- | don't
know how much expertise they have today. But | do
know that at this point, for exanple, we have -- you
know, |'ve been to region four once.

And we distributed all the CFAST nodel s
because they wanted these nodeling tools. So, the
| evel of knowl edge even the licensees is on the
i ncrease.

And it really goes with the pilots we have

every three or four nonths. For the pilots we do
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observation visits fromthe head office. And these
are the things we need to work through and make sure
it does happen.

CHAI RVAN WALLI'S:  Are we finished?

MEMBER APCSTCLAKI S:  Anyt hi ng el se?

(No verbal response.)

MEMBER APOSTOLAKI S: Wl |, thank you very
much.

CHAI RVAN WALLI S:  You asked for comments,
George. My conment is it's sonmewhat mracul ous we
finished by 12 o' cl ock despite all the excitenent. And
| think the reason perhaps we did it is because we
knew sonet hi ng el se i s going to happen at 12 o' cl ock.

MEMBER APOSTCOLAKI'S:  Yes, our guest
speaker is here.

CHAI RMAN WALLIS: [I'mgoing to have a
break of an hour. And the question | have for the
Commttee is whether you want to go away and get a
lunch and bring it up here or whether you want to hear
t he speaker and then go to | unch.

| think we want to go and get a lunch and
go back.

MEMBER APOSTOLAKIS: Wait. W were
supposed to do that at 11:45.

CHAI RVAN WALLIS: | know George, but
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unfortunately you didn't keep us on tine. So, carry
on.

MEMBER APOSTOLAKIS: Can we ask the
speaker what other commtnents he has?

CHAI RVMAN WALLIS:  well --

MEMBER APCSTOLAKIS: He's not here just
yet.

CHAI RVAN  WALLIS: There's also a
constraint. Ckay. So, is that the agreenent? That
we will go away and get some lunch, bring it up here,
t hose of us who have the tinme to hear the speaker.

And we will take a break from12. And we
will return here at one for our regular business.

(Whereupon, at 12:00 p.m the above-

entitled matter was concl uded.)
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