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+ + + + +
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+ + + + +
THURSDAY,

SEPTEMBER 8, 2005

+ + + + +

The neeting was convened i n Room T- 2B3 of

Two Wihite Flint Nort h, 11545 Rockville Pike,

Rockville, Maryland, at 8:30 a.m, Dr. G aham B.

Wal lis, Chairman, presiding.
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P-ROCEEDI-NGS
(8:30 a.m)

VI CE CHAI RMAN SHACK: The neeting will now
cone to order. Chairman Wallis is a little bit
del ayed, so we're going to be starting the neeting
wi thout him W expect to see himlater on today.
This is the first day of the 525 '" meeting of the
Advi sory Conmmittee on Reactor Safeguards.

During today's neetings, the Conmittee
will consider the following: a final review of the
Iicense renewal applicationfor MIIstone Power, Units
2 and 3; interimreview of the Exelon/Cinton early
site permt application; Proposed Revision 4 to
Regul atory QGuide 1.82, "Water Sources for Long-Term
Recirculation Cooling Following a Loss-of-Cool ant
Accident"; possible alternative enbrittlenent criteria
to those in 10 C F.R 50.46; and preparation of ACRS
reports.

This neeting is being conducted in
accordance with provisions of the Federal Advisory
Commttee Act. Dr. John T. Larkins is the Designated
Federal Oficial for the initial portion of the
nmeeti ng.

We have received no witten conments or

requests for tine to nake oral statenents fromnenbers
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of the public regarding today's sessions. | don't
believe that's true. W have a - it's on the agenda,
so there will be a public coment on the MII stone

i cense renewal .

Atranscript of portions of the neetingis
being kept and it is requested that speakers use one
of the mcrophones, identify thenmselves, and speak
with sufficient clarity and vol ume so that they can be
readily heard.

| will begin with sone itens of current
interest. On behalf of the Conmttee, | would like to
congratul ate Dr. Apostol akis, who received the Arthur
Holly Conmpton Award in Education at the 2005 ANS
Meeting. This award is in recognition of his
devel opnent of innovative ways to educat e students and
prof essi onal engineers in the art and sci ence of PRA
and other occult arts.

| would point out for the nenbers that we
do have sone itens of interest, including sone
speeches from nenbers of the Conmission. One
particular item that they nay be interested in the
itens of interest is the agenda for the upcom ng CSARF
neeting, which starts on Page 76, and nenbers may be
interested in attending that.

| would also like to remi nd the nenbers
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that we are going to be i nterview ng candi dat es duri ng
[unchtinme today and we'll try to stick to our schedul e
and be pronpt, because we do have to nake sure that we
have tine to carry this out.

Qur first item of business today is the
license renewal for MIlstone, and I'll turn it over
to Jack Sieber, who's Chairman of that subcommttee.

MEMBER SIEBER  kay, thank you,

M. Chairman. As you can see, ny coffee cup has
sprung a najor |eak here and so I'"min the process of
cl eani ng up.

| would point out, however, that our
Subconmmi ttee on License Renewal has net and revi ewed
the submttal and the safety evaluation report for
M1l stone Nuclear Power Station, Units 2 and 3, and
today, the applicant and the staff will neet with the
full ACRS Conmittee to make a final judgnment as to
whet her |icense renewal should be granted for these
two units.

W will hear presentations fromboth the
appl i cant, Dom ni on Connecticut, and the staff, and in
addition, M. Nancy Burton of the Connecticut
Coalition Against MIlstone will address us for a few
m nutes via tel ephone.

Wth that, what | would like to do is
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introduce Frank G|l lespie, who will give us a little
bit of background on the - yes?

MEMBER BONACA: Before that, | would like
to point out that | did not participate in any of the
subconmittees, nor will | contribute to this neeting
inthat | amconflicted on this application.

MEMBER SIEBER. COkay, thank you. Wth
that, I'll introduce Frank G Il espie.

MR. G LLESPIE: Ckay, Jack, thank you.

M|l Ilstone is kind of a unique plant, and | et me just
hi ghlight a couple issues. They were really our
fourth pilot on what you're going to hear about
t omor r ow nor ni ng.

W had three official pilots on updating
all of our guides, which was a nmajor md-course
correction, and we were kind of just in the mddle of
trying to do what we were trying to do, and we weren't
sure what it was at the tine, but we figured it out
| ater.

M || stone was nice enough, if you woul d,
to, on their own, go back and | ook at all the past
precedents that mght have applied to their
application. It was an extensive effort with sone
expendi ture of resources beyond what other applicants

have done to basically help inprove the system And
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t hey were com ng off Surry and North Anna, so they had
a good dat abase to fall back on

| would like to kind of officially, at
this point, since MI|Istone's here, thank Dom nion for
that effort and it was a direct contribution and a
maj or piece of the stepping-off point for the
presentation the Comrittee' s going to hear tonorrowon
GALL, SRP, and the basis documents, so | thank them
for that.

The other thing that was kind of unique
about this was they actually cane up with a net hod
whi ch ot her peopl e have actually been copying on
anchor points for A over 2 or non-safety piping
syst ens.

So there was actually some good
engineering and a little bit of innovation in the
Dominion effort. Again, | think the subcomm ttee was,
| hope, favorably taken with themand can make a good
recommendation to the full comrittee. It's a utility
that kind of went the extra mle with the staff on
some specific engineering points, as well as the
general thing.

Wth that, and having been able to say
t hank you, let ne ask - MI|Istone's going to go first,

and Bill Watson will be doing the presentation, and
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t hen Johnny Eads, the PMfor MIIstone, will be going
second with the staff's presentation. Bill?

And | will apologize for P.T. not being
here. P.T. is wapped up right nowin the conflict
bet ween advanced reactors and renewal relative to
things like ESPs, and | think this week he's out
talking to Argonne to line Argonne up to help us on
environnmental reviews, so we don't slip any ESPs in
the future.

MR. WATSON:. Good norning. M nane is
Bill Watson and |I' mthe supervisor of |icense renewal
for Dom nion at the M| I stone Power Station. |'malso
here today with Paul Aitken, who is the supervisor for
license renewal for all of Domnion, out of our
| nnsbrook offices in Virginia.

W al so brought with us teamnenbers Marc
Hot chkiss, Charlie Sorrell, Gary Konbsky, and Tom
Hendy, to assist us in various areas where needed.
These are the topics | plan to discuss or present to
you t oday.

First, I'll give a brief description of
M|l Ilstone 2 and 3 Power Plants, just to get everybody
oriented to the topic. Then I'll present plant
per formance and operating history, and this includes

any nmgj or plant equi prent that has been replaced or is
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planned to be replaced in the future. Then |'l|
di scuss the license renewal application alittle bit.

W did have to apply for and we were
granted an exenption fromthe requirenments of 10
CF.R 54.17(c) because MIIstone 3 did not have 20
years - very, very close, 18 1/4 years, but not quite
20 years - of operating experience prior to subnmitting
our applications.

Then | will discuss the corrective action
process, as requested by this Committee; present how
we plan to address |license renewal conmitnents - and
we bel i eve we have a very good story there and a good
strategy for addressi ng t hese conm tnments and ensuri ng
that they do not get lost and that an inspector can
come in fromany time fromthis point forward and know
where we stand with those conmm tnents.

MEMBER APOSTOLAKI S:  Way coul dn't you wait
for 20 years? | don't understand why you had to rush

MR. WATSON: The reason we did that is
that we were going to go for license renewal for
MIllstone Unit 2. That's a very big effort. W have
to assenble a teamand do all that, and so it nmde
sense to us that rather than to get through Unit 2,
corme down, and then have to rebuild the teamagain, it

just nmade nore sense to do that at the sane tinme. And
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it was better for the staff, too, as well, to review
it all at the sane tine.

Finally, I wll discuss |license renewal
i npl enent ati on, what we have done to date and where we
are headed, and that al so i ncl udes where we stand with
commitments at this point in tinme.

First up, MIllstone Unit 2 has a
conmbusti on engi neering supply NSSS. It's a two-1oop
design, two steamgenerators and four reactor cool ant
punps. The architect engi neer is Bechtel Corporation.
Initial operations began in 1975 and the el ectrical
capacity is 895 negawatts-electric (M\).

MIlIlstone Unit 2 did have a power uprate
in 1979. It was originally a 2,560 negawatt-ther nal
865 negawatt-electric plant. W did have an extended
power uprate in 1979 that brought it to the current
2,700 nmegawatts-thermal and 895 negawatts-el ectric.

MIIlstone Unit 3 has a Westinghouse NSSS
four-loop design wth four recirculating steam
generators and four reactor coolant punps. The
architect engi neer was Stone and Wbster Engi neering
Corporation. It began initial operations in 1985, ten
years after MIllstone Unit 2, and the electrical
capacity is 1,195 negawatts-electric. It has not had

a power uprate yet, and we're looking at that in the
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future, but that's basically just an economc
deci sion, of course, at this point.

|’m going to stand up for a mnute, but
"1l project so | can be heard on the mcrophone. |
just want to orient you. This is a picture of the
site, the MIIstone site. To the left is north, to
the right is south. Qbviously, then, up top we've got
east, and down bel ow we have west.

This MIlstone station is |located on the
sout hern shore of Connecticut, which is the northern
shore of Long Island Sound. On the eastern side - if
you just go fromsouth to north, we have the Unit 1
turbine building, Unit 1 reactor building, Unit 2
turbine building, Unit 2 reactor building, Unit 3
turbine building, Unit 3 reactor buil ding.

You can see on the eastern side is our
pl ant vent stack. Wat's off the diagram way to the
south at the tip, is our mech tower. On the
sout heastern portion of the site, we have the Unit 1
i ntake structure, the Unit 2 intake structure, and the
Unit 3 intake structure, but there's a conbi ned
outfall on the south side of the site. 1In the
nort heast corner, you can just sort of see a little
bit of it there, is the switch yard, and then what you

can't see, down belowand to the west, is N antic Bay.
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Qperating history for the MIlstone
plant. | think nost people are famliar wth our
shutdown that we had for Unit 2 and Unit 3 in 1996.
Unit 2 came back up, after that extended shutdown, in
1999 and Unit 3 canme up in 1998.

This is the history for the past five
operating cycles. W have for Cycle 14, 95.6 percent
capacity. Cycle 15 is 92.4. Cycle 16, 98 percent.
Cycle 17, which we're currently in, 98.2 percent
capacity. For MIlIstone Unit 3, Cycle 7, you have
98.7 percent capacity. Cycle 8, 97.3. Cycle 9, 97
Cycle 10, which you are currently in, 96.1 percent
capacity.

A little bit about MIlstone Unit 2
operating history. Unit 2 has been operating for 115
days since the last refueling outage. As far as mmjor
pl ant equi pment that's been replaced, the |ower
portions of the two steam generators were replaced
wi th corrosion-resistant material - that's all oy 690 -
and that includes the tubes and the tubesheets. That
was done in 1992.

The reactor vessel head was replaced in
this past outage that we had in the Spring of 2005,
and our pressurizer is scheduled to be replaced inthe

Fall of 2006, and you mght note that that'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

23

Comm trment No. 36. W were doing this anyway, not
associated with license renewal. W needed to repl ace
our pressurizer. However, we were asked to make the
commtrment as part of license renewal as well, so we
did. So that's Commi tmment No. 36.

Unit 2 - just note down at the bottomt hat
Unit 2 does not have any bottom nounted
instrunmentation, so we don't have that issue to
contend with on Unit 2.

Unit 3 has been operating for 132 days
since the last unit shutdown. You may recall that we
did have an automatic reactor trip in April as the
result of tin whiskering inour solid state protection
system

The reactor vessel head is not currently
scheduled for replacenent. It is in the |owest
susceptibility ranking and during a 2002 refueling
outage, we did do a bare surface visual exam nation -
it was a VT2 type exam nation, including all 78 CRDM
penetrations. W did not find any evidence of | eakage
or cracking.

W will be required on Unit 3, however, to
do either a UT or liquid penetrant or any current type
testing of the nozzles as part of the order by

February of 2008. Right now, currently, our thinking
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is UT would probably be the best way to go.

VI CE CHAI RVAN SHACK: But on M| stone 2,
you had a relatively low susceptibility and sone
cracking, correct?

MR WATSON: That's correct. W are
actually in the mddle of - about m ddl e of the pack,
and we did have sone cracking.

The bottom nounted instrumentation tubes
were inspected. W had a bare netal visua
exam nations perfornmed during the 3R09 refueling
outage in 2004, and it was a hundred percent of the
ci rcunference of each penetration as it enters the
reactor pressure vessel. W saw no indications of
| eakage or cracking. |In fact, fromthis point
forward, we will be doi ng a hundred percent i nspection
- bare netal inspection - of these tubes going forward
at every refueling outage.

| do have to talk a little bit about
MIllstone Unit 1, because MIllIstone Unit 1 is
permanent |y defuel ed, and for |icense renewal, we had
to take a look at Unit 1 and see what the inpact of
decommi ssioning Unit 1 would be on Units 2 and 3 and
what m ght need to be brought into scope for license
renewal .

As |'ve noted on a slide, certain Unit 1
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structures needed to be included in the scope of
license renewal, nanmely the turbine building and the
control room radwaste - it's a conbined buil ding, the
control roonfradwaste treatnent buil ding.

Specifically, the Unit 1 turbine building
provi des structural |oad path for the flood boundary
for protecting the Unit 2 turbine building. It also
provi des tornado, mssile, hurricane, and weather
protection for the Unit 2 turbine building and the
Unit 1 control/radwaste building. Steel colums
support the Unit 2 auxiliary building. It provides a
structural |oad path for fl ood boundary protection for
the Unit 2 turbine building and auxiliary buil dings.

Then finally, the Unit 1 control room
provi des i ngress and egress routes for the Appendi x R
event for nost of Unit 2. So that's why those
bui | di ngs need to be brought into scope for license
renewal .

Also, certain Unit 1 fire protection
equi pnent needed to be brought into scope. 1In fact,
t hough, as part of the separation process, under the
current decomn ssi oni ng project, we needed to transfer
some equi prent over to Unit 3 that was originally Unit
1 equi pnent, and that's the diesel fire punp, the two

fire water storage tanks, and the hydropneunmatic, or
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t he surge tank, basically, associated with the jockey
punp. So obviously, those itens needed to be brought
into scope for license renewal .

Just a little bit about the |icense
renewal application. The current operating |icense
for MIlIstone Unit 2 will be expiring in 2015, in July
of 2015, and Unit 3's will be expiring in Novenber of
2025.

As | mentioned earlier, we did submt our
applications for both units on January 22, 2004, and
it required us to get an exenption from the
requirenents of 10 C.F.R 54.17(c) because M I stone
Unit 3 only had 18 1/4 years of operating experience.

The basis for that exenption request was
that we had a lot of operating experience from
MIlstone Unit 1 and MIlstone Unit 2, and we had the
Surry and North Anna plants experience, being a
Dominion facility, and we had the vast database from
the GALL that we could look at, plus we could al so
| ook at ot her individual plants across the industry.

You could see that the vast mmjority of
operating experience from MIlstone 1 and 2 was
directly appl i cabl e, because mat eri al s and
environnments and aging effects are materials and

envi ronnments and agi ng effects.
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However, as was pointed out at the |ast
neeting, you may have sonme nuances with a particul ar
design that you need to |ook at, and an exanpl e of
that was the hol ddown spring for the Unit 3 reactor
vessel

Unit 1 and Unit 2 did not have a hol ddown
spring, but Surry and North Anna did, so we brought

that operating experience to the MIlstone Unit 3

plant and we wll be either testing for |oss of
pre-load on that holddown spring, or we wll be
replacing the holddown spring, and that is

Comm tment No. 14 in our application.

We did use the standard |icense renewal
application fornmat process. | kind of smled alittle
bit because we were very heavily involved in the
devel opnent of that format, so we stayed very pure to
the format and we found that to be very hel pful to us
and, we feel, our interactions with the staff.

Al so, we made extensive use of past
precedents. As Frank nentioned earlier, that al so was
very beneficial to us. W did learn in the process.
There were sone areas where we | ooked at what was done
at past plants and we found we coul d even i nprove upon
that, and so we did.

W also participated in the consistent
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with GALL audits, and 1'd like to just say that we
found those to be very beneficial, that face-to-face
interaction with the staff was very, very valuable to
us.

Al right, I'd like to go on to describe
our corrective action process. O course, just like
everyone el se, we were required to have a corrective
action process for 10 C. F. R 50, Appendix B, XVlI, that
establi shes the neasures to be taken to ensure that
conditions adverse to quality are pronptly corrected
and establishes neasures to provide reasonable
assurance that the cause of the <condition is
determ ned, corrective actions preclude repetition,
and corrective action is taken in a tinely and
ef fecti ve manner.

The way it works for M| Istone is, as many
other plants, we start out with a condition report,
and a condition report can be witten for any nunber
of things. They can be witten for just a question
t hat someone has that they can't get an answer to, a
problem that they identify, maybe even nore
significant problens.

It could be operating experience that
we've gleaned from other plants in the industry, or

our own operating experience to be shared across the
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site. Also, it could be results of benchmarking
trips. It could be a trouble report, a broke/fixed
type thing. Any of those itens will result in the
generation of a condition report.

Once that condition report goes into the
system it is reviewed by the on-shift STA, so al
condition reports get reviewed by the on-shift STA for
reportability concer ns, safety concer ns, and
operability concerns.

| f there are any of those three itens that
result, then the CRs will go right to the shift
manager and the shift manager will initiate work
orders to get action taken imedi ately, even before
the CRis conpletely processed.

Whet her or not it goes to the shift
manager, all CRs go to a CR review team which neets
every nmorning. It's a nulti-disciplined review team
for all the disciplines across the site, and that team
assigns a significance and investigation time and
af fected departnment - or | should say responsible
departnment - for the CR

Then t he responsi bl e departnment will nake
t he assignnent, assess the priority, and ensure that
the particul ar assignnent gets conpleted. Then the

corrective actions departnent will reviewall closure
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not es for conpl eted corrective acti ons and ensure t hat
they agree that the corrective action was taken as
noted in the closure notes and it does address the
probl em

W did have an NRC inspection of our
corrective action process in 2004, and t hey concl uded
that generally problens were properly identified,
eval uat ed, and correct ed.

They di d not find a hundred percent across
t he board that being the case, so we did get two green
findings, one in the area of - we had put pul sation
danpers in on the discharge of our charging punps in
our CVCS, and we did not put a specific test on those
pul sati on danpers to nonitor their condition over
time. And the NRC felt that that woul d have been part
of ensuring that set points were adequately transl ated
fromdesign controls into an actual inplenmentation in
the field.

W had another green finding where we
had - and | think we tal ked about this at the ACRS
subconmittee neeting - we had a safety injection tank
- leakage of the safety injection tanks that we were
tolerating for a long period of tinme, because it
seened to be of lowpriority to us, and they felt that

that was not tinely and effective corrective actions,
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whi ch we agreed with.

O her than that, they found our programto
be strong and robust. Then we had a Nucl ear Oversite
audit of our corrective action program and they
concluded the same thing, that all regulatory
requi renents are being net.

MEMBER RANSOM  Qut of curiosity, are
either of these plants dependent on containnment
overpressure credit for neeting the NPSH requirenents
for the recircul ati on punps?

MR. WATSON: Not to nmy knowl edge. Did
everybody hear that question fromDom nion? Do either
of these plants rely on overpressurization of
containment to neet NPSH requirenents for safety
injection? | see heads shaki ng no.

Commtrments. | know that's of great
interest tothis Commttee and we thi nk we have a good
story here for you. The proposed conmtnents were
subnmitted in the license renewal application and
nodi fied during NRC review. W actually started out
with 26 commtnents for both Unit 2 and Unit 3. On
Unit 2, eight of those were nodified and then we got
11 added as a result of the review On Unit 3, nine
were nodified and 11 were added as a result of the

revi ew.
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As you can imagine, for a site like
M |1l stone, even though we have two separate NSSSs,
we'd like to have all prograns be as conmon as
possi ble, and that's what we strive for. The result
is, the vast mpjority of these conmtnents are the
same for both units, but each unit has four unique
commitnents. In Unit 2, two of those are SAMAs. In
Unit 1, one of those is a SAMA. By and large, the
commtments are generally the sane across both units.

Now, how we plan to treat these
commitnments, there will be a - the FSAR suppl enent
will becone a new chapter in the Unit 2 and Unit 3
FSAR, Chapter 15 for Unit 2, Chapter 19 for Unit 3.
W have witten the conmmtnents right into this
chapter of the FSAR, and there's a table right in the
chapter of the FSARthat contains the comm tnents, and
we will be treating these conmtnents as obligations
under the current operating license, so - or
obl i gati ons under the operating |icense.

What that neans is, we woul d have to apply
for an anmendnent to get a change to any of those
commtments. That al so means that fromthis point
forward, once we actually do get our renewed operating
license and add the chapters to the FSARs, fromthis

poi nt forward, any inspector can come in, open up our
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FSAR Chapter 15 or 19, depending upon which wunit

they're on, and see our conmitnents.

In addition, we do not plan to renove
t hose fromthe FSAR, so when they are conpl eted, there
is a status colum in there that will show t hem
conpleted. So the inspector will be able to see what
commtments were exactly made for |icense renewal and
what their exact status is at any point in tinme.

A little bit about Ilicense renewal
i npl enent ati on and, of course, howwe' re handling the
commitments at this point intinme, as well. W have -
| guess |I'd like to stress to this Committee that
license renewal inplenentation has already begun at
M || st one.

W | earned fromSurry and North Anna that
it's good to start on license renewal right away, as
they did, since it does take time to get cultures
changed at a facility - or grown, in this case - the
earlier, the better. So we've been providing
training, really, all along on |icense renewal, and
now we are actually - we have very visible signs of
the culture shifting to this |ong-termthinking on
agi ng managenent, and we're proud of that.

W have provi ded training specifically for

the inplenentation of license renewal, to health
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physi cs and engi neering personnel, and that training
is already conplete. Chemistry personnel will be
conpleted by the end of this nmonth. Training for
mechani cal rmai ntenance, electrical nmaintenance, and
work planning will be conpleted by the end of the
year.

Then there are two other groups that we
want to provide training to on a face-to-face
basis. Al these groups, it's been an actual
presentation to them rather than read and sign. The
other two groups that we have yet to get to are
operations and | & mai nt enance.

Operations training was full for this
year, so we are in the first quarter of next year for
operations. They offered to have us provide a read
and sign. W said we felt that it was nore inportant
that we have a face-to-face presentation with them
et them ask all the questions they need, so we can
get that feeling of really internalizing aging
managenent, |ong-term agi ng managenent, and |icense
renewal . They agreed to that, so we're going to be
conpleting that training by the first quarter of next
year.

Then the final group is | &C mai nt enance,

and that organization only trains twice a year, so we
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will get it totheir Spring training, since they were
filled up for the Fall training session. So by the
Spring of next year, all affected organizations wll
have had a face-to-face presentation and an
opportunity to ask questions and interact with us.

W al so assi gned a Li cense Renewal Program
Owner. In fact, the programowner is here with us
today, that's TomHendy. The program owner duties are
to provi de assistance and advice to the engineering
organi zation, especially in the area of when t hey have
guestions about license renewal or |ong-term aging
managenent, or they’ re thinking about making design
changes and so forth, there's a person they can go to
and ask questions, who is an expert in this area.

Al so, this program owner wll be
nmonitoring the daily CRs and ensuring that aging
effects that require nanagenent are being identified
and addressed. He will ensure that all comm tnents
are schedul ed and conpl eted as required, ensure that
t he proper training of all personnel continues to take
pl ace as necessary. He will ensure that all tasks
supporting the conmtnents are entered i nto our Action
Item Tracki ng and Trending System This is where we
make assignnments to all organi zati ons across the site.

And ot her m scell aneous tasks. So 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

36

person basically owns |icense renewal going forward,
as woul d our program owner for Appendix R or station
bl ackout or any of the other prograns.

W al so have al ready marked up many of our

procedures. Qur design control manual, which controls

how we do all of our design changes across the pl ant,
has been marked up and through the commttee - the
Design Control Manual Committee - and is waiting on
our draw ngs, which are being converted right now and
ready to get - being made ready to go into the system

When the draw ngs are ready, the design
control manual and the drawi ngs will becone effective
this Fall - no matter when we get our renewed
operating license, they' |l becone effectivethis Fall,
so that there's no gap between when |icense renewal
had all these docunents current and when the plant
t akes themover and continues themon a going forward
basi s.

In addition, we are in the process of
mar ki ng up any of the program docunents that could
interface with |icense renewal in any way, and that
will be followed by markups of individual procedures
for individual tiny steps that support any of the
commtments or any of the program changes that we've

made for |icense renewal .
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Those final changes wll be conpleted
within a two-year cycle. They're, in nany cases, very
m nor, but we will use the biannual review process or
procedure process to capture all the remining
changes.

So the overall big adm nistrative changes
are taking place now. The others that could interface
with license renewal will be done by six nonths after
the time we recei ve our renewed operating | i cense, but
| expect nuch sooner, since we're naking very good
progress. Then the renainder will be conpleted within
two years.

W have al so done sonet hing that we' re not
- we don't know if anyone el se has done this yet, but
we've done a license renewal inplenmentation inpact
assessnent .

What we did was we identifiedeverylittle
task that we would need to do going forward for
license renewal to ensure that agi ng managenent woul d
be managed effectively, and that includes procedure
changes, work orders; that would be witten work
orders that needed to be schedul ed, program changes,
all itenms of - inspections, newinspections, anything
like that.

W went to each i ndividual departnent that
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we woul d expect to be doing those tasks and we asked
themfor a resource i npact assessnment: what would the
cost be, what would the nman hours be, would you be
contracting this, would you be doing this yoursel f?

That had kind of a dual effect. One, it
got themthinking about the fact that they' |l have to
schedul e these activities and that there's cost noving
forward, and therefore began true internalization of
t he i npact of |icense renewal going forward. Then the
secondary effect it had was giving us a price tag for
what it's going to be costing the plant to go forward
into the period of extended operation.

That was all |oaded into a database and
that's being rolled up. W have not quite conpleted
it. W have one nore group to get to.

But at this point intime, it |ooks like
the cost of inplenmenting license renewal - and this
does not include replacing the pressurizer, because

that was going to be done already, but this is just

for what |icense renewal added to the plant, going
into the period of extended operation - is sonewhere
between $10 nmillion and $15 mllion, so let's say $12
mllion or so.

So if you tack that on top of a price tag

to do license renewal, which is sonewhere between
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$15 million and $20 million - say $18 mllion - if you
|l ook at a $30 million price tag for license renewal,
that includes going into and conpletely through the
peri od of extended operation, that's still pretty good
bang for the buck.

VICE CHAIRVMAN SHACK: \What's your
pressuri zer replacenment cost?

MR. WATSON: | don't know. Does anybody
from the MIIstone team know what the cost of the
pressurizer replacenment is going to be?

MALE SPEAKER: |'ve heard the nunber
around $40 m | i on.

MR.  WATSON. Ckay. But again, that
woul d - -

MEMBER POWERS: Let ne nmake sure |
understand correctly. You're saying for 20 years of
renewed operation, you're going to have a delta cost
of $15 million?

MR WATSON: Sonewhere around that,
bet ween $10 mllion and $15 mllion.

MEMBER PONERS: How nmany peopl e exactly?

MR. WATSON:. Well, it's one person as a
programowner. The rest of it are all the inspections
that need to take place, the work orders that need to

be witten, all that.
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MEMBER POWERS: Yes, | understand, but

roughly how many man-years of --

MR WATSON: Let's see. | didn't do it in
man-years, but it's a little over - like 3,050 nman-
weeks of tine.

MEMBER PONERS: 30 or 50 man-weeks? So
all these inspections and prograns are going to be
done in three-quarters of a man-year?

MR WATSON: Man-weeks, not man-hours.
Man- weeks.

MEMBER POVERS: 30 to 40 man-weeks is --

MR. WATSON: Three thousand and --

MEMBER POVERS: Roughly three-quarters of
a man-year?

MR.  WATSON. |'m not understandi ng.
Thirty - 3,050 man-weeks.

MEMBER POVERS: Ch, 3, 050 nan-weeks?

MR WATSON:  Yes. Yes.

MEMBER POAERS: And that's spread over -
that's the 20-year --

MR. WATSON: Yes, that's spread over the
20 years. That's correct.

| ndi vi dual tasks for each commitment will
be | oaded into the Action Item Tracking and Trendi ng

System So we have the commtnents in the FSAR we
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know what they are, we know what their status is,
and - however, there are all individual little tasks
t hat support those commtnents and each and every one
of those - whichreally is what | kind of tal ked about
when we di d our resource assessnent, that | identified
t hose tasks for us - they' Il be | oaded i nto our Action
I tem Tracki ng and Trendi ng System which is where we
make the assignnents.

Qut of that will cone our actual specific
schedul e for each one of those tasks. Commitnents
will be inplemented prior to the period of extended
operation or sooner. |'d like to stress sooner.
think I've given you good evi dence of the fact that we
are living it now and we wll be conpleting these
commitments as soon as possi bl e.

| would like to say that there are a
couple of commtnents that we are well aware of you
would not want to do right away, unless an
opportuni stic inspection occurred. That would be |ike
di ggi ng up buried piping. W've got the buried piping
i nspections and that's one that you' d Iike to hold off
closer to the period of extended operation for two
reasons.

One, there may be an opportunity to take

advantage of a dig that has to take place. O two, if
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you do have to do the dig, it's good to get the
maxi mum anount of operating experience before you do
your dig.

One si de conment on that - doing this kind
of baseline inspection was a difficult comm tnent for
nme to accept. | have accepted it, but it's alittle
difficult to accept because when you dig up these
pi pes, you do disturb them The fact that you haven't
had to dig themup is a pretty good indication they
are coded properly and were set properly in the
ground, and so we prefer to wait closer to the period
of extended operation before we have to dig these up
and see what they | ook |ike.

Finally, as | nmentioned before, the FSAR
will be updated upon satisfactory conpletion of a
i cense renewal comm tnent, so these commitnents are
going to be treated as obligations under the current
operating license. The only time we will not be
requesting NRC approval to make a change to those
commtments is just to change the status fromworKking
to conplete. That we will do on our own.

That concl udes ny presentation. Questions?

MEMBER SIEBER  After the subcommittee
neeti ng, we had a nunber of questions, which we stated

at the time and we also stated that we expected a
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further explanation or discussion or answer at this
full commttee neeting. One of those questions that
was asked by M. Bardin had to do with the fact that
there was not an aging managenent program for
protective coatings inside containment?

MR. WATSON: That's correct. W --

MEMBER SIEBER It seens to ne that
protective coatings, they have to stay in place during
a LOCA event. Qherwise, they will travel to the sunp
and it woul d appear, based on current research, that
there is some possibility that a coating can undergo
a chemical reaction, should it not adhere to the
surface to which it was applied during this high-
energy kind of event. Have you considered that
further?

MR. WATSON: Yes, we did. W happened to
be - GSI-191 came out about the time that we were
determ ni ng what we were going to do with this probl em
and about - at | east, we becane nost aware of it about
the tinme of the subconmittee neeting.

W had, as you know, at the subcommittee
neeting, we stated that we - for all coatings, the way
we treated themis that we did not credit them for
protecting the underlying naterial. And then, of

course, the question was, well, we know that, but for
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contai nment, the concern is that the coating itself
may come off and clog the sunp, which is the subject
of GSI-191. And --

MEMBER SIEBER: Well, that's one of the
i ssues that appears to be evolving in GSI-191.

MR. WATSON: Right, and --

MEMBER SIEBER. It's not the only one.

MR.  WATSON: Ckay. Al right, |1
understand. Thank you. But as far as this particul ar
guestion, it is being answered for us by our response
to GSI-191. W are looking into design changes to
address full coating failure in the contai nment and
preventing cl oggi ng i n t he contai nnment sunp and gi vi ng
us acceptable results.

In that case, we would not need any kind
of agi ng managenent programat all. Specifically, it
would not require an aging management program
However, we would probably still maintain a program
that we do have at the plant that does inspect the
coating and does repair the coating.

Al so, we weren't sure what kind of aging
managemnment program we woul d devel op for addressing
this issue, since it was bei ng addressed by us under
the GSI-191.

So we really did take a wait-and-see
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approach on that, and the reason we did that is, we
know t hat our response to GSI-191 will either say that
we don't need an agi ng managenment program or that we
do. If we do, we will have to develop that in current
licensing basis space, and that programw |l carry
forward into the period of extended operation and
becone a |icense renewal rel ated program

W didn't want toreally junp the gun, and
plus, there were a |lot of questions on how you go
about doing that that were al ready bei ng addressed in
this other area.

MEMBER SIEBER. Well, | agree with you

that it is a current issue and not a |license renewal

issue. On that basis, though, it's a personal concern

of mine, and | think that we are al so responsi bl e for
reviewi ng GSI-191 and all of the associ at ed docunents,
i ncl udi ng your response.

Since the question come up here wth
regard to MIIstone, | think that | will conmt myself
to looking at your response with respect to the
adherence of coatings and the potential for themto
come off and potentially, again, cause interference
with the sunmp. | think that that would be a
reasonabl e resol ution of the question that was asked.

There were also sonme statements during
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that neeting where we requested that you give the
recent operating history for the units. You have done
t hat in your presentati on, which | t hought
satisfactorily addressed that point. So | may ask
now, do any of the other nenbers have any questions
for the applicant, Dom nion?

MEMBER RANSOM Are any in situ nethods
used for exam ning buried piping or other buried
conponent s?

MR WATSON: |'Il ask the teamthat.
Gary, do you want to address that question?

MR. KOMOSKY: Sorry, | don't want to bunp
nmy head. MW nane's Gary Konpbsky. Yes, we do craw er
i nspections in our service water systens for our
under ground buried pi pe. W have access points in the
system and every refueling outage, we inspect one
header, so we will send a crawler in the pipe and
i nspect a hundred percent of the buried pipe.

MEMBER RANSOM How is that done? A
person will actually enter the --

MR KOMOSKY: No, it's a nechanica
machine. It's a cramer with a camera on it. | nean,
we have sent people in the pipe, but we try to avoid
that, froma safety standpoint.

MEMBER S| EBER: Actual ly, Dom nion's had
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a lot of experience at Surry dealing with service
wat er pi pes and repairs.

Any further questions? |If not, thank you
very much and | would turn to the staff. W are
runni ng short on tine.

MR. EADS: What |'ve asked Tanny to pass

out is sonmething " mgoing to cover in the second hal f

of nmy presentation. 1In response to subconmittee
guestions, |'ve brought inspection findings over the
past peri od.

Good norning, ny nane i s Johnny Eads. |'m

t he seni or project nanager for |icense renewal for the
M || stone application. 1've been on the project since
it first began and |I'm happy to have brought it
forward this far. | appreciate the staff nenbers who
are in the audience, not only to help nme answer
guestions, but who actually perfornmed the detail -
hard work - conprehensive review of this application
over the last 18 nonths or so.

Again, the SER is really their product.
| pulled it together for them but it's their review,
and | appreciate their help. [1'mgoing to nove
qui ckly through the slides. If you wish to stop ne,
pl ease do so, but |I'm going to try to keep you

finished by 9:30.
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Most of this was covered. The two |license
renewal applications were submtted by letter dated
January 20'".  You see the OL expiration dates. W' ve
al ready tal ked about the differences between Unit 2
and Unit 3. | should say that having two different
units, two different vendors, did conplicate the
review, but the necessary resources fromthe staff
were brought to bear and | believe the review was
conpleted in a satisfactory manner in the tine -
shoul d say, on the original schedul e dates.

The NRC review process was a standard
process that we have used on the three pilot
plants. It was a scoping and screeni ng net hodol ogy
audit. There were al so consistency with GALL audits,
both for aging managenent prograns and for aging
managenment reviews. W also had a series of regiona
i nspections. That was a scopi ng and screeni ng
i nspection, as well as an aging nmnanagenent program
i nspecti on.

Quickly, onthis slide, it just docunents
the dates of those audits. You'll see we began in
| ate March and those audits continued through 2004,

t hrough the nonth of QOctober. |'mnot going to go
over each of those dates. But as you can see, there

was a significant anmount of tinme spent on site,
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reviewi ng on-site backup material, as well as wal ki ng
down the facility.

This was not a paper review of the
application conpleted here i n headquarters al one. It
was an in-depth review, both on site and in
headquarters.

The SER, with open itens, we issued on
February 24'" of this year. That SER had six open
itens identified, as well as six confirmatory itens
and three license conditions. | would like to spend
alittle bit of tine talking about each of the open
itens and the resolution of those open itens.

On August 1% of this year, we did issue
the final SER with all open and confirmatory itens
closed. W are waiting for an ACRS |letter, of course,
prior to publishing the official NUREG

Qui ckly, each of the SER open itens -
these are the six. The first one related to, as Frank
mentioned, (a)(2) criteria. This is non-safety-
related equipnment with the potential for affecting
safety-rel at ed.

| think it's well-docunented in the SER
that the application proposed an initial (a)(2)
nmet hodol ogy, which the staff challenged. As a result

of those staff challenges, that nethodology was
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adj usted, additional justification was submtted, and
it resulted in eight additional systens bei ng added to
one unit and additi onal conponents bei ng added to both
units within the scope of license renewal. Those
i npacts were reviewed by the staff, eval uated, found
acceptable, and this open item was cl osed.

There was an open itemdealing with the
scoping of the reactor vessel flange |eak detection
systemline --

VI CE CHAI RMAN SHACK: Just --

MR EADS: Yes?

VI CE CHAI RVAN SHACK: Were these (a)(2)
i ssues that really were i ndependent of past precedent?
W've heard that MIlstone paid a great deal of
attention to past precedent. (a)(2) has been a
probl em before. Ws there sone nuance here that was
different?

MR EADS: Let ne nention two itens.
First, | have to nention that the (a)(2) guidance,
although it has been a portion of the review, I
believe that with each review, it beconmes nore and
nore cl ear.

| think wwththe M1 I stone case, you heard
Frank nmention their assistance in devel oping

addi ti onal background on bounding criteriafor (a)(2),
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which | think lays out clearly for all applications
goi ng forward what the expectation is. But that was
an evol ving process, so for the first, I would have to
say that there were sonme adjustnments nade to the
gui dance.

The second, though, there were sone words
- as an exanple, including base-nmunted equipnment
within the scope of license renewal. You'll have a
non-safety run of piping, which termnates in, let's
say, a heat exchanger, a | arge base-nounted piece of
equi pnent. The application cane into us and said that
they commtted to include within the scope of |icense
renewal all of the material up to that fixed piece of
equi pnent .

Unfortunately, that is short of the
staff's expectation, whichis up to and i ncluding that
fixed piece of equipnent. So we insisted that the
fi xed pi eces of equi prment al so be included within the
scope of license renewal, and they agreed to that and
made that change. So there's really two pieces to
t hat .

The second open iteml| started to nmention
was the reactor vessel flange |eak detection |ine.
Again, that's a snmall line - the agency, when it

originally - or the applicant, when they initially
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reviewed it, took credit for a 3/16 inch dianeter
orificewithinthat Iine, which proves that that |ine,
even if it were to fail, would not have the potenti al
for affecting safety-rel ated conmponents.

The staff reviewed that and found that it
did vary fromour gui dance. W believe that a system
even with the existence of an orifice, should be
properly managed, age managed, the aging effects
eval uated, and appropriate actions taken through the
life of the plant for that |ine.

Upon subsequent review, the applicant
agreed with the staff's findings and i ncorporated
it. | would nmention that it is nade of stainless
steel, same nmaterial s and envi ronnents as ot her pi ping
within the containment area, and so it was a mnim
i mpact on themto add that itemto the scope.

The next two itens are rel ated to bol ting.
The first was | oss of preload for non-class 1 bolting.
Those of you who are aware, we do include |oss of
prel oad - or the applicant did include | oss of prel oad
for class 1 bolting, but an i ssue cane up on non-cl ass
1 bol ting.

The | oss of preload, the prinmary concern
there is stress relaxation. Applicant argued that

because of the |ow tenperatures in these particul ar
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non-cl ass 1 applications, that they did not see stress
rel axati on as an area of concern.

Staff pointed out that the GALL report
clearly identifies that in addition to stress
relaxation, there 1is the possibility of other
nmechani sms, which mght cause loss of preload.
Vi bration being the best exanple - it could just shake
| oose.

So after pointing that out to them they
have agreed and did subsequently include | oss of
preload as an aging effect for all non-class 1
bol ti ng.

The second bolting item dealt wth
references to EPRI Good Bolting Practices. Again, we
| ook to the GALL report. The GALL provides an EPR
docunent as a reference for good bolting practices and
our expectations woul d be that applicants woul d comm t
to that EPRI gui de.

Dominion, inits application, comittedto
- 1'"Il call it a previous version, but - a previous
generation of EPRI Good Bolting Practices, and we
asked themto denonstrate to us that there was indeed
good coverage for aging nanagenent of those bolted
connections for the MII|stone plant.

And they did. They subnmitted us a good
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conpari son docunent that conpared the old bolting
practices docunent to the new one. There's a |large
anount of simlarity there, many of the itens being
duplicative, and certainly, wthin the area for
MIIlstone and aging, it was covered. So we closed
that issue. There was an issue dealing with reactor
cool ant punp casing, Code Case N-481 --

VICE CHAIRVAN SHACK: | just - why
woul dn't they update to the current guidance? 1Is it
just the --

MR EADS: | think it's just --

VI CE CHAI RMAN SHACK: The expense of
updati ng procedures and such?

MR EADS: | think that the EPRI docunent
that they conmitted to was equally as valid as the
docunment referenced in GALL. They did have that
docurnent i nbedded within their procedures, had been
trained to that.

This i s not sonmet hing t hey were addi ng for
license renewal. |I'msure if they were adding it for
I icense renewal , perhaps, they could have | ooked for
a later version, but this is an existing program
whi ch the plant was used to using.

The fifth open item was on the Unit 2

React or Cool ant Punp Code Case N-481. That is a cast
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mat erial - casing. There were questions raised about
the analysis that had been subnmitted from a vendor.
W reviewed that analysis. W had sonme questions on
it related to material properties.

| don't knowif you're famliar, but there
was a letter in the Year 2000 transmitting to
utilities latest mterial properties - fracture
nmechani cs type properties for this material and we
needed to verify that, indeed, they had adequately
done the anal ysi s.

W ended up doing our own analysis. |If
you read the SER, you'll see that the applicant's
testament was 103 years endpoint and our concl usion
was that it was closer to 87. |In both cases, we're in
excess of 60, so that item was closed, by the |eak-
bef or e- break anal ysi s.

Not clear within the application what was
the scope of that analysis, what conponents were
i ncluded. W asked themto verify that. They did so
in a letter. W reviewed it and found it to be
accept abl e.

Those were the six open issues that we
| ooked at and addressed. Let ne tal k about an issue
from the subconmttee. W sat in this roomand we

tal ked about fire protection systenms. No engagi ng
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effects required for managenment for halon and CQO,
car bon di oxi de systens, and we said that based - that
t he application had come in and based on their own
operating experience, that indicated that they saw no
aging effects within those gaseous systens.

A question was asked inthis room if it's
okay on MIlstone, why isn't it okay for everybody?
Are you going to update the GALL? Coming out of this
neeti ng, we had actions taken. GALL was revi ewed for
updat e.

Through that process, we deternined that
we did not want to update GALL - that even though the
operating experience at M| I stone over the | ast 20 and
30 years did not indicate any activity, taken in a
broader |ook, GALL addresses industry experience
across the industry at many plants, and so we did not
feel that the weighing of the MIIstone experience
overrode the industry operating experience in this
ar ea.

In fact, our fire protection group was
awar e of aging i ssues associated with the piping, and
through their insistence, we did revise the SER in
this area, even though it wasn't an open item The
appl i cant has nowcomrttee to i ncluding agi ng effects

for those fire suppression systens - hal on, CQ2.
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Agai n, I would nention that t he
i nspections of those itens are things that are al ready
required by their existing conmtnments to current
pl ant operations. Current conmtnents to the code
establishing periodicity for walk-dows of those
systens. So although they commtted to add them for
us, the net inpact was probably m nimal, because they
were al ready doing those itens.

My next four slides, just briefly, are the
update to the performance indicators for the plants,
since our neeting with the subcomrittee. They renain
t he sane, though. They are all green on perfornmance
indicators for Unit 2 and Unit 3.

There are sone slight changes to
i nspection findings. Al inspection findings in the
current perfornmance through t he second quarter of 2005
remain green. You'll see four green panels on that
slide and then when we get to Unit 3, there are five
green panels on that slide.

| did provide, for those who are
interested, a nore detail ed | ook at each one of those
findings, which you may | ook at at your own |eisure,
but I want to point out, too, | just will tell you
that on MIIstone Unit 2, there are five inspection

findings that are green.
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On MIlstone Unit 3, there are 13 green
i nspection findings for the period. None of the ones
| identified on Unit 2 seened to have atie to |icense
renewal , but in Unit 3, | identified two of themthat
had a slight license renewal tie. So the first three
pages are Unit 2, | would skip those.

Onthe first page for Unit 3, there at the
bottom you'll see one that does sound simlar to what
agi ng managenent prograns woul d be concerned about,
and it's the | ess than adequate corrective actions for
the potential RCS pressure-bound degradation due to
boric acid corrosion, atopic certainly that staff has
focused on recently and continues to focus on.

That particular item dealt with a snal
| eak within containnent on one conponent and the
plant's failure to do conpl ete wal kdowns and i dentify
ot her | eaking conponents in the area. Also, the one
exanple that was identified, the plant's failure to
| ook at perhaps the extent of spray or other
condi tions on other equi pnent.

Those are the findings that were found by
the i nspection staff. You'll notice that this itemis
a non-cited violation and there's two reasons why t hat
is. One, that nmeans that the plant has now taken

ownership of this issue, has identified it in their
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corrective action program and is required to cone up
with corrective actions to preclude recurrence onthis
particul ar issue.

So the staff has some confidence in the
corrective action programin MIIstone. This item has
been added into their - but it was obvious fromthis
viol ation that additional actions needed to be taken.
So | would point --

MEMBER PONERS: Let ne ask - you bring up
one that you thought was related to |icense renewal,
but | look at the others and | see failure to
inplenent, failure to adequately conduct. |In the
license renewal, we're adding a |arge nunber of new
progranms that have to be carried out on a tinely
basis, on a regular basis. Don't those have sone
i mpact ?

MR. EADS. Yes, they would, froma staff
st andpoi nt i nspections - through i nspectioneffortsin
the region will continue throughout the period of

ext ended operation.

If this Ilicense renewal 1is granted,
i nspections simlar to this one will continue to be
conducted because we, like you, believe that

i npl enent ati on of those prograns i s i nportant and t hey

continue to inplenment them as necessary in order to
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mai ntain the |licensing basis.

So, yes, we have every expectation that
i nspections from the region will continue. W'l
continue to | ook at these prograns. W'l highlight
these areas. You're right, it does give indication
that the current process is - needs to be --

MEMBER POAERS: What are they planning to
do to say - they're getting a heavier |oad here.
They' ve got to do nore. They're having troubl es doing
what they're doing now. \What are they going to do to
fix that?

MR. EADS:. Let nme let the applicant speak
for itself inthat area. Bill, if you would like to
address that.

MR WATSON: Yes. This is Bill Watson.
| think it needs to be kept in perspective that these
are individual discoveries on a - even for instance,
t he one t hat Johnny pointed out, it's one di scovery on
a programthat has very, very good success overall

We've had a nunber of inspections, a
number of evaluations, Nuclear Oversite audits.
Daily, we get CRs coming in, where we do have boric
acid | eakage. The programis working very well. This
is an error and this was m ssed and you're going to

find through i nspections, over the years, and thi s one
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i ncluded, you will find errors that occur --

MEMBER POAERS: | think you --

MR EADS: But that doesn't mean the
programitself is not working and is not adequately
addr essed.

MEMBER POVERS: | think you lost track of
where | was going there. |'mlooking at all the
others, where | see failure to inplenent, failure to
properly - etc., etc., etc.

And |'m asking you now, you've got a
heavi er | oad. Ckay? You obviously have an occasi onal
-- it's not a huge list, but it's a list.

The fact that there are any at all says,
okay, now you're going to have to do nore. You're
obviously - up to what you can do - what are you goi ng
to change in order to carry out these additional
activities to the level of precision the staff is
expecting, which is not to have any of these? Am|
correct?

MR EADS: That would be the staff's
expect ati on.

MEMBER PONERS: That woul d be the staff's
expect ati on.

MR WATSON:. | would say that the

corrective action program wth this particular
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i nspection and all other inspections, when we find
t hat we have areas to |l ook into further, such that has
been identified by this inspection, that goes i nto our
corrective action program and we asked ourselves the
same questi on.

| don't have an answer to you exactly how
we are addressing this imediately, but | would say
that we have - the NRC has determ ned us to have an
effective corrective actions program and these are
i sol ated cases where it indicates that we have nade an
error.

The new prograns - |'d |like to address
that in a couple of different ways. A lot of the
progranms that we credit for |icense renewal, we're
doing right now, so a lot of those activities are
al ready bei ng done and bei ng done satisfactorily.

There is an additional workload being
pl aced on the plant, and | agree with you, and we w ||
have to ensure that those prograns are adequately
i npl enented so that we don't have these errors. But
| don't think we'll ever have a hundred percent error-
free operations.

MEMBER PONERS: W woul dn't expect you to,
but we sure hope you do. | bet you do, too.

MR. EADS: | would | eave the record
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inconplete if | didn't point out one additional
exanple, and | do want to do that. A couple nore
pages in, you will see an item- it's related to a
divider plate - failure to properly eval uate and
correct a degraded condition associated with a divider
plate for all three CCWheat exchangers.

Now, in both of these two cases, | want to
poi nt out that these findings are green and in this
particul ar case, it was dealt with as a qualification
i ssue and said that the degradation that was actually
cited would not lead to loss of function. So for
conpl eteness, | would like to nmention that other item
as wel | .

Wththat, I'dliketonovetothe staff's
conclusions. The staff has concluded that there is
reasonabl e assurance that the activities authorized by
the renewed |icenses will continue to be conducted in
accordance with the current licensing basis and the
changes made for the M 1| stone current |icensing basis
in order to conply with 10 CF. R 54.29, or in
accordance with the Act and the Comrittee's
regul ati ons.

That's the conclusion of the safety
eval uation report.

MEMBER SI EBER: (Ckay, thank you. Any
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addi tional questions to the Conmmttee nenbers?

MEMBER DENNI NG Yes, | have a question
about staffing |evels and whether there's anything
that's being done to staffing levels inthis period of
time - and | think it's nmore a question for the
applicant than it is for the staff - is there any
i ncreased staffing that's being done that would help
with the kind of issue that Dr. Powers has talked
about. | realize there's a programowner, but | don't
know whet her t hat programowner really gets into these
types of issues.

MR. WATSON: Well, the program owner is,
as | stated in ny presentation - this is Bill Watson
again - the program owner is expected to review all
condition reports for agi ng nmanagenent issues, so the
program owner certainly would get involved if he saw
any kind of a trend - as well as our corrective
actions program the way it's designed, we'd be
| ooki ng for trends.

But as far as additional staffing is
concerned, overall - of course, we have the program
owner. That was an addition to our staff. And we
will - for certain tasks, we will be contracting for
i nspections and so forth to take place that were

especially designed for |license renewal .
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But we - to answer this specific question,
| don't believe that we have any plans, at this point,
to add corrective actions staff people or whatever to
| ook at this. Again, | think we just - we have to
eval uate our programs on a constant basis and ensure
that we are not meking these errors and if they cone
up, we have to address them | guess that's the best
| can say.

MEMBER DENNING | realize that staffing
| evel s are a huge econom c issue and that there are
al ways pressures to decrease staffing levels. Could
you give us sonme indication, within the area of
corrective actions, what is the | evel of people that
are dedicated to that type of activity, how has that
changed in the past, and how do you - but based upon
what you have said, you don't anticipate any increase
t o address additional issues associated with these new
conmi t nent s?

MR. WATSON: That is correct. [|'m not
sure of the number of staff we have in the corrective
actions departnment. There are various disciplines
t hroughout that departrment. But | would say that if
we were to have indications through our own Nucl ear
Oversite inspections or NRC inspections that our

corrective actions programwas not wor ki ng properly or
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had problenms, | would feel pretty confident saying
that we would get additional help, whether that be
contracted help or help from our other sites, to

assist usinthe corrective acti ons area, because we -

MEMBER DENNI NG  That does sound |ike a
rat her reactive, rather than proactive, position.

MR. WATSON: | understand. | say it that
way because our nonitoring indicates that we're doi ng
well in this area right now and we are constantly
monitoring. Yes, there are findings of errors, but we
are doing well overall. |If we feel that there are too
many of these errors, we would take action to address
that. That's what the programcalls for and that's
what we woul d do.

MEMBER S| EBER: | think maybe | coul d add
a little bit to that. Corrective action systens
actually generate additional work for procedures
staff, operati ng staff, t rai ni ng depart ment,
mai nt enance staff, and so forth, and nanagenent
typically will |ook at backlogs as a way to judge the
extent to which the current staff is performng with
regard to dealing with all of the corrective action
items that need to be done.

When t hat backl og i ncreases, it generally
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wi | | extend outages or require additional people to do
them and | think that's an ongoi ng area, where the
applicant's - managenent people wll continue to
scrutinize and manage your backlog, as well as the
staff and the resident inspectors. They also | ook at
backl ogs and whet her corrective actions are happeni ng
or not. So it's sonmething that can be nmeasured and

it's something that is one of the basic tools that the
| i censi ng managenent uses.

Are there any ot her questions?

MEMBER POAERS: Well, let's follow up on
what you're saying. Wiat are the ol dest itens on
their corrective action list and how old are they?

MEMBER SI EBER: | don't know that perhaps
the |icensee could answer --

MEMBER PONERS: |'Il ask the team

MEMBER S| EBER: The typical age of your -
and you'll have several |ists, one that is non-outage
stuff and the other one is outage area.

MR. WATSON: Right. W do have to be
careful on that because there are priorities set on
each corrective action. Sone are 180 days, sone are
120 days, sone you don't have, because they are a
guestion that got answered or a broke/fix or a nice

i dea that came from a benchmarking trick
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It's still called a corrective action,
whether we plan to take it or not, and those don’t
have a specific timefrane that's required, except that
as it was pointed out. |If it ends up piling up and
building a backlog, you would have to work that
backl og down, so | can't give you an exact figure for
the average age, but that is |ooked at by the
i nspectors, the NRC inspectors, when they cone in and
our Nucl ear Oversite Departnent.

If there was an issue in that area, |
woul d have expected that to have been identified.

MEMBER SIEBER:. W th that, | would al so
just like to add one thing at this time, which is ny
t hanks, ny personal thanks, to the staff because in
addition to the docunents that we were given, | also
asked for draw ngs and other docunents, which were
pronptly provided and any help that | needed in the
conduct of my review was certainly provided.

| appreciate the cooperation of the staff
in that regard and it really helped ne do ny job. |
think at this time, each of you has received --

MR. EADS: There's Nancy Burton on - oh,
"' m sorry.

MEMBER S| EBER: GCh. Each of you has

received a letter from M. Nancy Burton, Connecti cut

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

69

Coalition Against MII|stone. She has asked for a few
mnutes this norning to address the full Committee
with regard to the viewpoint of her organization
related to |license renewal. Are you there,

Ms. Burton?

M5. BURTON: Yes, | am indeed.

MEMBER SI EBER: COkay. It's your turn.

M5. BURTON: All right. Well, | thank you
very much and | especially thank M. Tanny Santos for
making it possible for ne to participate from a
di stance in these proceedings today. | am |l ooking
forward to your comments to ny letter that | e-mailed
and faxed to you yesterday, but | also at this tinme
have a few additional coments.

But 1'dlike to beginwth a question, and
that is, I wonder if you have had any witten contact
fromthe State of Connecticut, the Governor's O fice,
or any other public agency within the state wth
regard to the State of Connecticut's input on the
M |1 stone relicensing application and in particular,
the final SER?

MR. SANTOS: No, we have recei ved nothing
i ke that, Nancy.

M5. BURTON: Thank you. W have invited

the Governor to appoint a task force to assist in
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eval uating this highly technical information and that
request has been presented to the Governor and we are
| ooking forward to positive action shortly.

| wanted to be sure that everyone in
attendance knows a little bit nore about the history
of MIlIstone that hasn’t been highlighted in the
presentation, either by Dom nion or the staff, and
that is that MIIstone, of course, has the unique
position of having | ost two spent fuel rods and after
a conscientious search, in their words, haven't been
able yet to find those spent fuel rods.

That represents really an ultinate

betrayal of the public trust in this operation.
M || stone has, over the years, had sonme of the hi ghest
rel eases of radiation to the environment. M| stone
has been responsible largely for the virtua
extinction of indigenous fish docks.

There i s a phenonenon i n this conmunity of
very hi gh cancer incidents and we have had t he benefit
of experts who have assisted us in trying to
understand this i ssue and t hey have been maki ng |i nks
between the M| stone em ssions and cancers.

W, last April, made it down to our
subconmittee neeting. There was information about

young Zachary Hartley, born with cancer in his face
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after his nother swamin the so-call ed “nucl ear m xi ng
zone” at a public beach spot, N antic Bay, near
M || st one. Dr . Hel en Cal di cot t, who is a
wor | d- r enowned pedi atri ci an devot ed to t he
understanding of the health effects of |owlevel
ionizing radiation, after she reviewed Zachary's
medi cal records and MIlstone’'s emssion effluent
rel ease reports concl uded a hi gh probability of alink
bet ween the M || st one em ssi ons and Zachary's nother's
exposure to the radi onuclides and the toxic materials
| eading to Zachary's condition.

| haven't seen, in the SER or any of the
materials submtted or considered, that the link to
how M| stone intends to becone responsible for the
mllions of dollars in health costs associated with
the health effects of this operation.

I n Zachary’s case al one, there have been
mllions of dollars expended in |ife savings,
m racul ous surgery and it's that basic factor that
shoul d be considered, just as the NRC is being asked
to consider rejecting nost of the SAMAs that were
concei ved during this process based on a cost-benefit
anal ysis, with the public suffering froma |l ack of the
proper and due consi derati on.

In our review of both the SER and the
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environnental inpact statement, we have tests to
conclude that this process has been near farcical and
for those facts that the incident was Cass 2
emer gency, which occurred on April 17'" of this year,
while MIIstone was under the spotlight, one would
think, during the NRC s review of the relicensing
appl i cation.

That really illustrates perhaps better
t han nost of the other failures at MIIstone why this
pl ant shoul d be cl osed, shut down, and not open to
continue in operations.

W haven't heard any feedback from the
reports that we presented to the inspection findings
of the nost recent period of time, other than a very
brief mention by M. Eads a nonment ago. The nost
recent inspection reports have found a shocking
degrading of conditions and rmany tines, the poor
training to the extent that inspectors even concl uded
t hat operators were i nconpetent to operate the plant.

When t he ti n whi sper caused t he short that
brought Unit 3 to a sudden shutdown on April 17'" if,
in fact, that was the culprit, there was pandenoni um
inthe control roomand the three gentlenen there did
not know what the heck was goi ng on and they were fed

m sinformation fromtheir instrunent panels and for a
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period of at l|east a day, the conmunity lived in
abj ect terror, watching steamcascadi ng out of Unit 3,
which usually doesn't manifest that kind of
phenonenon.

We received a call fromProvidence, Rhode
| sl and, from panicked individuals who had seen the
steam on television and wondered if they shoul d
evacuate. Was this a Three Mle Island - what was
goi ng on?

And | wanted to just enphasize a little
bit nmore about how that incident, and how it was
handl ed by the NRC, gives cause for us to have pause
to reconsider the input from Domnion on this
relicensing application.

During the duration of two weeks, where
Unit 3 continued to be shut down, after that initial
scram day after day after day, Dom ni on was rel easi ng
press rel eases saying that the public was not at ri sk,
there were no unusual radiation rel eases, and ot her
information that |ater proved to be fal se and t he NRC,
to its great discredit, reported to the news nedia
information that sinply parroted what was com ng out
of Dom ni on.

It was only after political pressure was

brought to bear to the situation that the NRC started
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to disclose the unusual radiation releases that did
contanminate the environnent and did expose the
popul ation to heightened risks of harm as we know,
fromthe BTIR 7 radi ati on study.

| want to also call attention to the fact
that MIIlstone was on the watch list, 1996. It was
shut down because of a scandal and the scandal was
t hat consci enti ous workers were being fired for trying
to run the plant safely and finally, they broke the
news to the news nmedia and that entire station was
shut down, an unprecedented shutdown for six years.

It was allowed to cone back because we
have had a conpromsed political system in
Connecticut. Qur Government was John G Row and. He
is now serving tine in a Federal penitentiary for
corruption. During the late 1990s, the operators of
MIIlstone pleaded guilty to commtting Federal
fel oni es i nvol ving viol ati ons of their C ean Wat er Act
permt, discharging known carcinogens to the water
t hat wash onto our public beaches in Connecticut.

W have had quite enough of this harmto
the community and we ask that you postpone final
deci sion-making on this application to enable the
State of Connecticut - a little bit late, alittle

tardy, but not too late - to have input here; to rise
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to the occasion and give the application the critique
t hat an i ndependent panel of specialists would bring
to the task

| would |ike to point out the comrent that
| heard this norning, that Dom nion is considering an
uprating or an upgrade and that is a fact that should
be considered nost definitely in this review of the
relicensing application.

The NRC accepted at face val ue Dom nion's
statenents that it's pl anni ng no maj or refurbi shrments
W know that is not true. Probably they are del ayi ng
that because of the difficulties experienced at
Ver mont Yankee recently, but the fact is, that is in

t he works and we' ve now heard that fromDom nion this

nor ni ng.

This application should be put on hold
until there is a consideration of that kind of
ref ur bi shnent, in addition to the necessary

refurbi shnent to convert the station to a closed
cooling system as | nentioned in the letter.

| think I've covered nmany of ny points,
but principally, what is nobst troubling about the
review is that it is turning a blind eye to the
cascadi ng degrading conditions that are obviously

economcally driven at Domnion in a deregulated
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envi ronnment so that there is m smanagenent of manpower
and a continuing granting of waivers for the safety
standards or |lack of safety standards so that the
public is nore at risk today fromM || stone operations
than it was when it was initially |icensed.

This is an unacceptable condition.
Dominion is dictating to the U S. Departnent of
Honel and Security - in effect, vetoing the Federa
Government, directing it toinstall taxpayers paid for
barriers to protect the station against a terrorist
attack, as all Naval bases around the U S are
protected, witness the sub base nearby on the Thanes
River in G oton.

This situation is not acceptable to the
comunity and we ask that you return to your task of
t he busi ness of the NRC permitting Unit 3 to restart
after tin whiskers were identified in circuit boards
that were not ordered to be replaced. That is
unacceptable. That is not addressed in this SER  The
SER r evi ew has been grossly i nadequat e and defecti ve.

| will close with this comment. | happen
to be on the phone today in a renpote location in the
wilds of New Hanpshire, where |I'min a home once
occupi ed by Vannevar Bush, a nenber of the original

At om ¢ Energy Comm ssion, and he abandoned this site
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following a very devastating hurricane, which brings
to mnd what's going on down in Louisiana with the
Waterford plant having a so-called robust safety
system and |"mnot sure if that plant is operating
agai n, but that plant had to shut down because of | ost
off-site power and told that community that was
al ready brought to the brink of catastrophe.

This is unacceptable and this community
should not have to endure continued operations of
M|l Ilstone. | appreciate the opportunity to provide
t hese comments and | | ook forward to responses to the
i ssues that we have brought to you

MEMBER S| EBER: Ckay, thank you for your
cooments. We're a little bit late at this point, so
|'"d like to turn it back to you, M. Chairnman.

VI CE CHAI RMAN SHACK: Thanks again to all
the presenters this norning. W are going to go into
a recess now W'|l come back at 10:15.

(Wher eupon, the above-entitled nmatter went
off the record at 9:58 a.m and resuned at 10:16 a. m)

VI CE CHAI RVAN SHACK: W' || come back into
session now. Now we're going to take up the interim
review of the Exelon/Clinton Early Site Permt
Application, and Dr. Powers will |ead us through this

i ssue.
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MEMBER PONERS: This is the third of the

early site permts that we have exam ned. Previously,
we exam ned North Anna and Grand Gulf, with previous
applications, weather and transportation accidents,
where the foci of our imediate interest - seismc
issues were a little nore ancillary.

We've certainly, in the case of Gand
@ul f, |l ooked at the New Madri d sei smc zone. The case
of dinton is a bit different. 1It's not immne to
severe weat her hazards, but it doesn’t have the
hurri cane problens that our other sites had. It does
have interesting i ssues connected with seismc.

It is located in a site that is affected
by the New Madrid, the Wbash Valley, and the
Springfield earthquakes, so a lot of the attention in
this particular early site permt is indeed on the
seism c issues.

The licensee has come forward with an
approach to the seismc issues that's different than
what we've seeninthe past. |It's significant because
there are certainly indications that we're going to
see this kind of a reproach. It's based on an
i ndustrial standard in other contexts, so it's useful
tous to try to gain some understanding of it in this

particul ar application, even though this is about an
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interimreview of this particular early site permt.
What we did in our subconmttee is we

di vided the subconmittee down into two parts. The

first part addressed everything except the seismc

i ssue, and then the afternoon, we devoted to the

sei snm c i ssue. | think it was a useful indoctrination

on both aspects of it.

There are issues of interest in the non-
seismc area, particularly in the area of hydrol ogy,
that we did not explore with a great deal of
t hor oughness in the subcomrittee neeting, but it's
explored fairly thoroughly in the witten material.

What | have asked the vari ous speakers to
do, |I've asked the licensee to particularly focus in
their presentation on the description of the plant and
the context of the early site permt. As you're well
aware, this site permt, like the others, is on asite
where there's an existing nuclear power plant.

| ve asked t he staff, in their
presentation, to focus particularly on where they had
open itens and what the schedules are. So with that
bit of a background and introduction, I'Il turnit to
the |icensee.

MS. KRAY: Thank you, yes. Thank you, Dr.

Powers. M nane is Marilyn Kray. |'mthe Vice
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Presi dent of Project Devel opnment for Exel on Nucl ear.
W greatly appreciate the opportunity to be with you
t hi s norni ng.

| wanted to introduce just the speakers
for this norning' s session. To ny far right is Eddie
Grant, who is the Exelon lead for the site safety
anal ysis report.

To nmy imediate right is Dr. Carl Stepp.
He is the Chairman of the Seismc Board of Review
That was a group of outside industry experts in the
seism c area that Exel on convened in order to provide
us gui dance and oversight on the seisnmic activities
that were being undertaken as part of our ESP
appl i cation.

As expected, nuch of our discussion this
nmorning will focus on the seismc issues, and | want ed
to preface this discussionwth the acknow edgenent of
the generic nature of the issue. Exelon has becone
somewhat of a reluctant chanpion of this issue. | say
rel uctant because when we enbarked on our early site
permt project, we did not hope to blaze any new
trails in this area

However, as we proceeded with the seisnic
characterization of the dinton site, it becane

overwhel m ngly apparent to us that there were
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enhancenents needed in the regul atory gui dance. W

did not work in a vacuumregarding this. W conferred
with the other two ESP applicants and al so, canvassed
the rest of the operating industry.

That has resulted in the formation of a
Sei smc |ssues Task Force under the heading of the
Nucl ear Energy Institute, and through NElI, the
i ndustry continues to work to provide the staff and
t he addi ti onal anal yses to support the positionthat's
bei ng t aken by Exel on. Because again, we did not want
to pronote any change that would not be appropriate
for the group of clients as a whol e.

Yest erday, we spoke about sone of the
background as to why we are pursuing an early site
permt and the recognition of the precedents that we
woul d be setting, and so although pursuing this has
resulted in additional tine and additional costs, we
recogni ze that those are nore than offset by t he val ue

in setting the right precedent for this.

Wth that, 1'll first turn it over to
Eddie G ant, who w !l address sone of the site
| ocati on issues. He will then turn it over to

Dr. Stepp. Thank you
MR. GRANT: Thank you, Marilyn. Again, ny

name is Eddie Gant. |'mrepresenting Exelon to
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di scuss the early site permt |ocation information and
the revi ew of the safety anal ysis report and energency
pl anni ng i nformati on.

One quick iteml mght identify is that we
do have a nunber of folks here with us today. |’ mnot
going to introduce themall, but if questions cone up,
we have a number of seismc experts. W have
i ndi vi dual s who were responsi bl e for the geotechni cal
areas. We have information in the other sections -
related to the other sections of the SSAR as well.

So we do have quite a bit of support here
with us today. W wll, as | indicated, cover a
little bit about the project team W'I|l cover a
l[ittle bit about the information that is general to
early site permts. W'I|l cover sone site information
real quickly through the devel opnment approach and a

few of the geotechnical results.

Yesterday, we gave a bit nore detail in
all of these topics, but today, it will be nore of a
summary. Dr. Stepp will cover sone information on our

sei sm c anal ysis denonstration and in particular, the
ground notion determ nati on nethodol ogy.

Agai n, the project teamwas not just an
Exel on effort. The major or prine contractor was CH2M

Hll. They have | arge backgrounds there in
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environnmental. They also did the site redress report,
geot echni cal and energency pl anni ng areas.

They had a nunber of support team nmenbers
as well, subcontractors: WrleyParsons, who was
responsi bl e for overall preparation of the site safety
report; Geomatrix, who was the najor contractor inthe
seism c area.

As Ms. Kray indicated, the Seismc Board
of Revi ew provi ded expert independent review. And of
course, there were a nunber of other contractors
involved in the site exploration areas.

On the right side of the screen, we al so
had Dr. Bob Kennedy, who is with RPK Structural
Mechani cs Consulting, to help us out in the seismc
area and in particular, the areas of the probability
concerns.

O hers were al so inthose areas. Sergeant
Lundy did a full review of the application before it
was submitted, so that we would be certain to cover
all that we needed to. And Mdrgan Lew s provides
| egal counsel

As you're all aware, Part 52, Subpart A,
covers early site permits. This is a new process and,
as Dr. Powers indicated, we're the third one that

you' ve seen
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The ESP application under an early site
permt has five parts - or nmay have five parts. The
adm nistrative information that is typical with any
application for a license or a pernmit that identifies
t he applicant and the background on the applicant.

The site safety analysis report for an
early site permt - it's not the full 20 chapters that
you normally see for an operating license or a
construction permt, but rather, it covers just a
coupl e of areas - the site characteristics, Chapter 2,
and sone analysis information, sone of which is

typically spread through Chapters 11 and 15, but it's
all gathered together in Chapter 3 for our
appl i cation.

W also provide energency planning
information. There is required information under
52.17 for the application. W also have included one
of the options under 52.17, which I'Il get into a
little bit further in our enmergency planning
i nformation di scussion.

A full environnmental report was provided
and also, a site redress plan, which is an option,
again, under 52.17, if you want to do limted work

authorization type activities prior to actually

getting a conbi ned operating |license that would al |l ow
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full construction.

The applicant is Exelon Generation
Conmpany, EGC. It is a wholly owned subsidiary of
Exel on Corporation. The site location is in central
II'linois. The star here on the map is Cinton,
II'linois - not exactly the site location. The site is
just alittle bit to the east of that. W'II|l get into
that further.

Clinton Power Station, it is on Cinton
Power Station property, which is owned by AmerGen.
Amer Gen is an EGC subsidiary, so there are no real
concerns there about being able to use the property.

Drawing in alittle closer, this mp -
site region map - shows the 50-mle EPZ and
identifies sone of the popul ation centers near the
site. As you see here, this is a site - this is at
Clinton Lake, which is barely visible in this map.
The Gty of Cinton here. Some of the major centers
agai n are Decatur to the South approximately 20 mi |l es;
Chanpai gn/ Urbana, a little further away and to the
West approximately 40 mles; Normal and Bl ooni ngton
popul ati on cent er, agai n, approxi mately equal di stance
fromDecatur, about 20 - alittle over 20 nmiles to the
North; and Springfield, out here on the edge of the

50-mile EPZ, only partially within, so its population
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center is alnost right at the 50 mles; and Peoria
popul ation center, who's actually outside the 50
mles, but right on the edge.

W are approximately equal distance
bet ween Chi cago and St. Louis. Both of those are well
beyond the 50-mile range here. The 10-mle EPZ is
shown in this particular figure. Again, we can get
into some of the closer population centers - also
sone of the smaller ones. This is the site |ocation.

This is the City of Cinton here, which
shows the increased popul ation density area. This is
a popul ation density map. They key over here - and as
you can see, nost of the area is in this zero to 20

persons per square mle density, in all of this area

her e.

You do see a couple of small popul ation
centers. The closest one is DeWtt. It's in the
five-mlerange. It has a popul ation of approximately
200 people. W also have - one second, |I'mgoing to
have to look. 1'd forgotten the nane of this smaller

town here. Wldon, yes. W have Wl don down here to
the Southeast. It's alittle further away. The
popul ation on it is approximately 450.

Clinton, of course, is the | argest of the

areas withinthe 10-mle. |It's about seven m | es away
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at the center and it has a popul ati on of approxi mately
7,500. Three is a snall town here as well, Wapella,
seven to eight mles away, and it has a popul ati on of
650.

Wthin the 10-mle range is a total
popul ati on of approximately 12,000 people. That
i ncl udes both permanent and seasonal, transient-type
popul ati on. The popul ation projection for this area
is no significant change over the 60-year potenti al
life of both the early site permt, whichis 20 years,
and then the 40-year life of any plant that m ght be
built.

This is drawinginalittle closer. Here
we show the lake. That is Cinton Lake. This |ake
was a dam- |I'msorry, two creeks. Here, this is Salt
Creek and the north fork of Salt Creek. Here, at the
confluence, there was a dam built at the tinme that
Clinton Power Station was built in order to provide
cooling for dinton Power Station. Cinton Power
Station was originally intended to be two units. One
of those was cancelled after construction had barely
begun. W' Il see another closer picture to show a
little bit of that soon.

So thereis plenty of cooling water within

this | ake, which was originally designed, again, to
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handle two units. A couple of things |I mght point
out here on the lake. The nornal |ake el evation pool
level is 690. You will find that the site elevation
grade i s about 735, so there's approxi mately a 45-f oot
di fference between the norrmal water | evel and the site
gr ade.

The ultimate heat sink for Cinton Power
Station, but not for the early site permt, is right
in this area here, there is an underwater dam across
here that keeps - shoul d sonet hi ng happen to this dam
it holds the water in to keep it from flow ng out.
There is also a berm that runs down the mddle of
that, which I'll get a little bit nore into on the
next slide.

One thing | mght show here is the
di scharge plune that comes out fromthe station. This
di scharge plunme is used for Cinton Power Station and
will also be used for the early site permt station
and it di scharges water approxi mately three and a hal f
mles, back up to this armof the | ake, and so that
the water runs around this way before it mght run
back out here, but of course, would have a difficult
time going upstreamto get back into the circulation
here, should it still be in a heated tenperature,

which it normally woul d not be.
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It woul d be well back into the normal | ake
tenperature inthis area. | believe that's about it.
The last thing | would point out onthis slide is that
thereis afairly - there's H ghway 54 that runs al ong
here, that is the closest highway. H ghway 10 runs
sout h, along the bottom side of the | ake there.

And there is a Hghway - | believeit's 48
- that runs across here. Al three of these do
traverse the site and have been considered when we
wer e | ooki ng at possi bl e hazards.

One other thing that we | ooked at is that
there is a railroad that approxinmately - well, runs
al ongsi de of Hi ghway 54 for a good part of the ways
and we also |looked at it when we were |ooking at
hazar ds.

The ESP | ocati on, again. Wat we see here
i s the exclusion area boundary, whichis 1,025 neters.
It's entirely on site property. This area here is
Cinton Station, Unit 1. This shows that bermthat |
was referring to.

Agai n, the underwat er damgoes across here
and there i s an underwater berm this yellowline that
goes out this way, a discharge fromthe | ake during an
ultimate heat sink cooling type event where that woul d

be necessary. Discharge is on this side of the berm
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It then runs the | ength of the bermand around back to
the intake structure before it is taken in again.

| nmentioned this ultimte heat sink
because if the plant that is ultimately chosen to be
built on the early site pernmit property requires an
ultimte heat sink, then the Cdinton Power Station
ultimate heat sink will not be that ultinmate heat
sink, but it will provide make-up to the ulti mate heat
sink. The ultimate heat sink in the early site permt
structures would be mechanical towers, but the CPS
ultimate heat sink, again, would provide nmake-up
wat er .

The area for Cdinton Power Station is
here. This is the area where we would put the major
structures for the early site permit. This area here
is where we woul d build the normal cooling facilities,
normal cooling towers.

This little - it was supposed to be a
rectangle on here and it | ooks nore like a line - but
this area would be the ultimte heat sink, again,
should one be required. Sonme of the designs that
we're looking at do not require ultimate heat sink
with a water source and water cool ant.

We would also build an intake structure

approximately here, between the berm and the intake
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structure for Cinton Power Station, and there would
likely be sonme switch yard expansion necessary for
additional facilities on this site.

Thisisalittle bit different view. Wat
| would like to point out here again, this is the area
where the ultimate heat sink is. This is the intake
structure. This is Cdinton Power Station, Unit 1.
This shows the hole that was as far as the Unit 2
construction got before it was cancel |l ed.

This area is the area that occupies the
primary structures for Unit 1. W did | ook at using
the Unit 2 area for these additional facilities, but
decided that the possible interferences with the
operation of Unit 1 were nore than we wanted to deal
with, and so we | ooked at this area out here and this
is what was chosen. It's a fairly flat area. It was
previously disturbed as a | ay-down area for the
construction of Cinton Unit 1.

Again, this area would house the nmjor
structures. The intake structure would be here, water
woul d go here, and we woul d use, again, the outflow
canal that is over in this area.

Just a different view Again, the intake
structure here, that berm runs out this direction.

Maj or structures for Unit 1 here. The hole. And
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again, this area out here that was primarily a | ay-
down area.

Wth that, I'd like to nove to a little
bit about the devel opnment approach that we used in the
site safety evaluations and in developing the
energency planning information. |In devel oping the
site safety analysis report, we did nake maxi num use
of the existing information. That's one of the
benefits of using a site that already has an existing
nucl ear plant upon it.

We | ooked at that information, eval uated
that information, and provided updates of that
information, if necessary. |n sone cases, we did
gat her new data, either because the old data was not
useful anynmore, or we wanted to confirmthat the old
data - or the characteristic associated with the old
data had not changed significantly.

Agai n, we have not chosen a design for
this plant that mght be built on this site at sone
future date, and so we devel oped a plant paraneter
envel ope to use as a basis for evaluations of the
i mpact of both construction and operation of such a
pl ant on the surroundi ng area.

In order to do that, we | ooked at several

designs that are underway or already have design
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certification, including the AP1000, which was
underway at the tine, and the ESBWR, which shoul d be
com ng in soon

W al so | ooked at a few that you probably
haven't seen yet. PBMR, for instance. The ACR-700,
which is a can-do design at 700 nmegawatt level. A
hi gh-tenperature gas reactor, MGT.

Ve t ook boundi ng aspects or
characteristics of those designs, identified those as
the paranmeters that we would use for the bounding
paranmeters in the devel opnent of our eval uations, and
so at COL - or for any COL that would reference this
early site permt, then, we would be required to do a
coupl e of things.

One thing is to verify that none of the
site characteristics have changed and that the plant
that is there or would be built would fit within those
characteristics. The second thing would be to verify
that the plant that we build actually fits within the
pl ant paraneter envelope that we wused for our
eval uations. Should any of those be exceeded, then we
woul d have to address those in the COL application.

Turning to energency planning information,
again, we wanted to make naxi mum use of the existing

plans there for dinton Power Station. Exelon, of
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course, has a plan for that and the state and | ocal
areas al so have existing plans. W did nake nmaxi num
use of those.

For Part 52 for an early site permt,
there are a couple of things that you are required to
do. One is to identify any contacts with the |ocal
areas that have been made. You are required to make
t hose contacts and then, of course, identify those.
W did that.

We also | ooked at whether or not there
wer e any significant i npedi nents to devel opi ng a pl an.
Again, that is a requirenent at 52.17 for an early
site permt. W, of course, did not expect to find
any inpedi nents, since we have an operating plant on
the site and an existing energency plan in that area,
and we did not identify any.

Now, beyond the required aspects, there
are two possible options in the emergency planning
area, neither of which are you required to do under an
early site permt but, again, both are optional.

One of those options is to provide a
conpl ete and integrated energency plan. W did not
feel at the time we were putting this application
toget her that we would be able to do that because we

had not picked a design of the plant, and several
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aspects woul d be unknown because of that. Major itens
there m ght be the design and | ocation of the on-site
support center and the technical support center, for
i nst ance.

W did also - or the other option,
however, is to provide the mmjor features of an
energency plan, and that is the option that we pursued
for this early site permt. W did provide a plan
that identifies all of the major features, and those
have been revi ewed by the staff and we expect approval
for those.

| would like to turn now away from the
site |l ocation and provi de just an overvi ew of sone of
the information we provided vyesterday in the
geotechnical area. As you are aware, this | atest
suppl emrent for the draft SER covered t he geot echni cal
and seismc areas. W set out, of course - because we
had a good deal of data on the Cinton Power Station
and fromdCinton Power Station on the geology of the
area - we set out to confirm that the |ocal soil
properties under the early site permt area were the
sane as those that were identified for the dinton
Power Stati on.

W fully expected this, because sone of

the dinton Power Station investigations enconpassed

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

96

the area that we were |looking at for the early site
permt. W dididentify sufficient information to
establish the site geotechnical characteristics for
the early site permt, and we updated some of the
dynam c soil properties for the specific piece of
property that we were looking at. W did find the
site suitable for future devel opnent.

Wth that, 1'd like to ask if there are
any questions on this portion of the presentation
before | turn to the seism c devel opnent.

MEMBER PONERS: Are there any guestions on
this area? | think that we should just nake the
comment that in your examinations of the soil and
whatnot, vyou did point out that it's relatively
uni form t hroughout the site.

MR GRANT: W did indeed.

MEMBER POWNERS:. There are al ways
peculiarities in these things, but the --

VR. GRANT: M nor things in our
par anmet ers.

MEMBER POAERS: Not hi ng shocked you?

MR. GRANT: Absolutely not.

MEMBER PONERS: In that it's --

MR. GRANT: W found pretty much exactly

what we expect ed.
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MEMBER POWERS:. And a relatively well -

conpacted soil structure it is, if below roughly
50 feet?

MR. GRANT: Correct.

MEMBER POAERS: And your intention is to
remove t hat upper 50 feet and use an engi neering fill
shoul d you build the plant?

MR. GRANT: That's correct. | would say
| believe it's 60 feet.

MEMBER POAERS: Sixty feet?

MR GRANT: Yes.

MEMBER POWERS: Any ot her questions?
Also, it is worth remarking that you did a rel atively
t horough examination of what I|imted anounts of
hazardous chem cals and industrial activity there is
in the vicinity of the site, including your major
transportation corridors.

MR GRANT: We did. As | nentioned, |
| ooked at all the highway transportati on and t he roads
in the area, as well as existing facilities that are
stationary.

MEMBER POWNERS: And finally, it's
notewort hy that the staff rai sed a nunber of questions
about your hydrology analysis and | believe you

responded to those?
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MR. GRANT: W have responded to all of

the open itens that were identified in the draft SER
portion that was issued in February. W've only had
the seismc draft SER supplenment a few days and of
course, have not even di scussed possible resol utions
with that on the staff. W've only had a few
clarification type discussions.

MEMBER PONERS: That is an excellent point
to make for the full Conmttee. The applicant has
just recently seen the draft on the seism c portion of
the new report, and so he's not in a position to
respond to what he thinks about it.

MR GRANT: We've had it less tinme than
you have.

MEMBER PONERS: Difficult to inmagine, but
undoubtedly true. kay, if there are no questions,
pl ease conti nue.

MR. GRANT: Al right. Wth that, |I'd
like to turn the presentation over to Dr. Carl Stepp,
who i s going to discuss, again, the seisnic features.

DR. STEPP: Thank you, Eddie. 1'd like to
start by elaborating just alittle bit on the seisnc
revi ew panel or reviewboard, as you' re characteri zing
this project.

The menmbers of the review board include
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nysel f, as Chairnman; Professor Allin Cornell, who's
wel | -known for his expertise in seismc hazard
nodel i ng and ri sk assessnent; Dr. Kevin Coppersmth
who is one of our |eading experts in the country in
sei sm c source evaluation and uncertainty assessnent
for input to seisn c hazard eval uation; and Dr. Wal ter
Silva, who is one of the |eading experts in the
country in assessnment of gr ound noti on
characteristics, strong ground notion characteristics.

W interact on an ongoing basis with the
SER devel opnent team from CH2ZM Hi || and Geomatri X,
including planning activities for work to be
conducted, neetings and tel ephone calls, so this was
guite an interactive review process that took pl ace,
rather than sinply a review of the final docunent. W
greatly appreciated that and felt that the project
benefited, and we certainly did, fromthe opportunity
for that interaction.

The principal thing that | want to di scuss
here today, much shortened fromyesterday, is the
denonstrati on of how Exel on appr oached t he
determ nation of the SSE ground notion for the site.

In establishing the approach to the
project, we identified that RG 1.165, first of all

though it was i ssued in 1997, basically contai ned 1990

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

100

ti meframe technol ogi es, and nmuch has been done since
the 1990 tinefrane in this area, which allowed us to,
| think, advance the technol ogical approaches for
i npl enenting the regul atory guide.

The nethods that we actually drew upon
nost was the ASCE Standard 43-05. That standard has
recently been issued. It's a consensus industry
standard which places the assessnment of SSE ground
notion on a performance-based nethodology. | wll
address this nore fully in later slides.

W also used an EPRI-advanced ground
nmotion - or the new ground notion nodel, titled
EPRI -03, which was a very extensive uncertainty
assessnent built into it, and we used results of that
work in the project.

Finally, for the assessnment of the site
response, we used the nethods contained in
NUREG CR- 6728, which was the culmnation, or the
description of a very extensive five-year project
sponsored by the NRC to address issues of
determ nation of ground notion at a site.

These technol ogi es have not yet gotten
into either the RG 165 or the standard review plan,
and we elected to adopt them nevertheless, in our

conduct of the work on this project.
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The analysis is then consistent with the
ri sk-informed, a performance that the Conm ssion has
began to adopt over the past several years, and we
believe is also an advance in that area. And we
believe that the perfornmance-based nethodol ogy
achieves a |l evel of regulatory stability that was not
achi eved, though it was intended, by the reference
probability approach that was adopted in RG 165.

MEMBER APCSTCOLAKI S:  Woul d you rem nd us
what the perfornance-based approach is in the context
of seismc, please?

DR. STEPP. kay. |I'mgoing to call on
Dr. Kennedy for that.

DR. KENNEDY: This is Bob Kennedy.
Basically, the performance-based approach starts out
with assigning a perfornmance goal. The performance
goals that are in the ASCE Standard were primarily
directed towards DCE facilities and they constitute
five different |evels of acceptable annual frequency
of unaccept abl e sei sni ¢ performance and four different
limt states as to what constitutes unacceptable
sei sm c perfornance.

The criteria used on this project was the
hi ghest of these, which basically had a goal of |ess

t han about ten to the mnus five annual frequency of
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t he onset of significant inelastic affirmation. That
was a performance criteria that is a DOE performance
criteria.

St udi es have been done and indicate that
t hat corresponds to seism c-induced core damage ri sk,
typically in the range of 1E-6 to 4E-6.

So you start out with this performance
goal. You start out with estimtes of the seisnic
margin that exists in plant design to the standard
review plan - or in ASCE, say, to the ASCE criteria,
which is very close to the standard revi ew pl an.

Based on that, you back-calculate the
ground notion level from the probabilistic hazard
curve, you back-cal cul ate the ground noti on | evel that
you need to design for to reach those goals. So
rather than starting with a - sonme reference annual
frequency of exceedance of a ground notion, such as RG
1.165 does, you start here, with a goal as to what
you're trying to acconplish

MEMBER APCSTCLAKI S:  Thank you

VI CE CHAl RMAN SHACK: Just to follow up on
that for a second. That sort of cones back to -
roughly, it seens to work out in this case, you end up
with like a ten to the mnus four at the recurrence

frequency, roughly, rather than the ten to the mnus
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fifth that's in the Reg Cuide.

When we look at initiators typically -
we’' re exani ning now taking the | arge break out of the
design basis - and we draw the line there, at ten to
the mnus five. |If | look at sonething |ike seisnc,
whi ch has the capability of affecting | arge nunbers of
conmponents, why would | make the cutoff |evel of ten
to the minus four instead of ten to the mnus five?

DR. KENNEDY: This is Bob Kennedy agai n.
| think | forgot to give nmy name the previous ting,
but I will answer that. | think there's a couple
points you need to keep in mnd. In RG 1. 165, it
tal ks about a nedian 1E-5 and that was arrived at on
a relative basis using Livernoore hazard curves. At
the tine that was arrived at, Livernoore hazard
curves, a nedian tento the mnus five, really a grade
closer to a nmean 8E-5.

There's a big difference between a nedi an

sei sm ¢ hazard curve and a nean sei snm c hazard

curve. What we're now tal king about - in order to aim

at a mean risk goal, you need to start with a nean
hazard curve.

And so what we're now tal king about is a
nmean hazard curve and this ASCE procedure will have,

as a design response spectrum a nean hazard curve
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that lies in the range of 3E-5 to 1E-4, dependi ng upon
t he sl ope of the hazard curve.

Now, for the dinton site, because the
ground notion is relatively high, and it's a soil
site, and you tend to start to saturate the ability of
the soil to transmt even higher ground notion, the
sl ope of the hazard curve between the ten to the m nus
four and ten to the mnus five range is such that at
tento the mnus five, the ground notion's about twi ce
ten to the mnus four.

For those kind of characteristics - for
sites with those characteristics, the ASCE procedure
| eads to a ground notion that's very close to nmean ten
to the minus four. 1t cannot exceed nmean ten to the
m nus four, but inthe Clinton case, it is close. For
many other sites with shall ower slope hazard curves,
it's nmore |ike nmean 5E-5.

But first, you have to keep in mnd that
there's a difference between nean and nedi an and the
old RG 1.165 - well, it's not old - ten years old
RG 1. 165 is working with nedian hazard curves, but if
you need to have risk goals, you'll want to work with
nmedi an hazard curves. That is a confusion that quite
often exists and there is substantial difference

bet ween nean hazard curves and nedi an hazard curves.
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DR. STEPP: Dr. Cornell?

DR. CORNELL: Pardon ne. M nanme is Allin
Cornell, consultant with Exelon. 1'd like to add one
comment further to your statenment, and that is, you're
conparing initiators. To exceed the SSE | evel is not
that initiator. The SSE is sinply a design basis
| evel , beyond which there is significant margin before
there's any onset of inelastic behavior.

DR. STEPP: Thank you. The performance-
based nethodology is now strongly supported by the
i ndustry as a nore stabl e and regul ar basis for noving
forward and devel opi ng SSE ground noti on.

The NEI Seismic |ssues Task Force is
wor ki ng very interactively with the NRCin devel opi ng
a technol ogical basis - helping to input those to the
NRC - that will help to revise RG 1.165 and the
standard review plan over the next year or so,
hopeful | y sooner than that - maybe as short a tinme as
nine nonths - to incorporate these procedures.

Now, the industry is doing this largely
because we recogni ze that when you Commttee forward
in an application with a new approach that has not
been reviewed fully by the staff in the past, that it
requires a nmuch higher |evel of scrutiny by the staff

to make its decision and we are providing support
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through the NEI to facilitate and mature that process.

On the next few slides, | want to
basically conpare the nethodology or the approach
contained in RG 1.165 with the approach taken by the
applicant in the dinton ESP application.

First of all, | would point out that the
work that we have done here conplies with 10 C F. R
Part 100.23 and it conplies with that through the
application of the guidance in RG 165 and | should
al so nention the standard revi ew pl an.

The one variation, which we've dwelt on a
little already and you' ve heard quite a | ot about, is
the use of the ASCE Standard 43-05. |It's titled
"Seismc Design Criteria for Structures, Systens, and
Conmponents in Nuclear Facilities".

It is a performance-based criteria, as
you've heard, and it is an industry consensus
standard, so it has the authority of being enbedded
over sone period of time by the industry.

The conpari son of the RG 165 with the ECC
application approach - the investigations that are
required by the Reg Guide were fulfilled in the EGC
application approach - involved updating of the
geol ogy, seisnology, geophysics, in the 200-mle

region of the dinton site, and the perfornmance of an
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assessnment of the inportance of new information
conpiled on the existing EPRI SOG seisn c sources,
sei sm c source characterizations that were used in the
m d- 1980s, in 1985, and approved by the NRC in 1989.

That updating of the seismc source
characterizations was performed, applying a level two
SSHAC - that's the Senior Seismc Hazard Anal ysis
Commttee that was conmm ssioned jointly by the NRC
DCE, and EPRI sone years ago to assess and provide
guidance for the quantification of subjective
uncertaintiesinseismcsourceinput interpretations.

Those updates indicated that there could
be significant differences in the hazard at the
Cinton site because of new information, so a PSHA, a
new PSHA, was conducted as directed by RG 165.

As | said, and |'ve enphasized, the
departure canme when we actually started to conmpute the
ground notion, deriving the ground notion fromthe
hazard, and instead of wusing the relative-based
reference hazard criterion contained in 165, the ten
to the mnus five nmedi an annual hazard, we elected to
apply the ASCE approach, which is perfornance-based.

W al so foll owed RG 165 conpletely in our
devel opnent of the ground notion through the

de- aggregati on of the hazard and the i dentification of
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the controlling earthquakes before the site. W
accounted for the site effects - the response of the
| ocal geology of the site and its effect on ground
not i on.

It really, in the same - in conpliance
with the 165 and, nore directly, the standard revi ew
pl an, but we updated the gui dance currently contai ned
in the standard revi ew pl an by appl yi ng NUREG CR- 6728

nmet hodol ogy, which has not yet quite gotten into the

practice - into the standard revi ew pl an.
Just a little more on the hazard
conmparison, | think this has been touched on al ready,

but we probably could go ahead and wal k through it.
The reference hazard criterion is described in - the
best place for it, it is described in Appendix Bto RG
1. 165.

It is based on the annual probability
| evel such that 50 percent of the set of the nopst
nodern design - currently, operating plants by the
nost nodern design, those are the plants that were
reviewed and |icensed under Appendix Ato 10 CF. R
Part 100, and have been designed to the RG 160
st andardi zed spectrum such that that set of plans has
an annual medi umprobability of exceedi ng the SSE t hat

is below this level and that turns out to be 1E-5
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nmedi an, determ ned at an average response spectra
frequency of five to ten hertz, a five percent
spectr a.

The per f or mance- based approach i s based on
SSCs t hat have a target nean annual frequency of 1E-5;
have got seismc onset of significant inelastic
deformation in the plant; with a significant margin
against SSC failures that mght I|ead to core
damage. It's very significant in this by assum ng the
onset of significant inelastic defornation.

This leads to seismcally-induced core
damage frequencies that are significantly |ess than
those of existing plants, and | think we could
el aborate that a little bit with work that has been
ongoing with the NEl and EPRI project.

MEMBER S| EBER:  Wen you tal k about
significant margin, could you give us a quantitative -

DR. STEPP. Yes, | think we can give a
guantitative margin. Dr. Kennedy can address that
from sonme recent work that he has done.

DR. KENNEDY: This is Bob Kennedy agai n.
CGenerally in the nuclear industry, we tal ked about
seismic margins in terns of what has often been call ed

hi gh confidence, |low probability of failure seismc
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mar gi n, whi ch corresponds, on a nean basis, to a nmean
probability of unacceptabl e performance of about one
per cent .

Now, in the ASCE nethod, for the onset of
significant inelastic deformation, the seismc margin
agai nst onset of significant inelastic deformation -
when you design to the standard review plan or the
criterion ASCE 43-5, either one, that seismc margin
is assumed and estinmated to be about 1.0.

When you | ook at core damage, from past
seism c PRAs and fromstudi es and from NUREG 6728 and
from experience on the advanced designs, the core
damage seismic margin - again, a cyclic type seisnc
margin, is estimted to be about 1.67, so the
di fference between the onset of significant inelastic
def ormati on and core danage, that factor is estinated
to be about 1.67.

That's what causes that if you' re at a
less than 1E-5 annual frequency of significant
i nel astic deformation, then typically, the approach
leads to .5E-5 to 1E-5 - the ASCE approach for that
onset of significant inelastic deformation - that
corresponds to core damage i n t he nei ghbor hood of 1E-6
to 4E-6.

There are studies that will show all of
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that; unfortunately, | don't think they have yet been
rel eased by NEl to the NRC, so the information |'ve
passed to you, it's unfortunate, it has not yet made
it tothe NRC staff and so it hasn't been revi ewed by
the NRCstaff andit's, therefore, ny understandi ng of
t hose studies and there needs to be a |lot of debate
and di scussion with the NRC staff on these issues.

MEMBER S| EBER. Thank you.

DR. STEPP: And finally, the last slide I
wi || address here shows the EGC ESP SSE ground notion
spectra for both the vertical and the horizontal
spectra. These derived spectra are performance-based.
They fall well below the RG 1.60 spectrum - standard
spectrum anchored at 0.3g - that's the basis for the
standard plant design - in frequencies that are | ower
than 16 hertz.

They exceed - this horizontal exceeds the
RG 1. 60 spectrum at frequenci es above 16 hertz, over
a range, and the vertical exceeds frequenci es above 20
hertz over range. The nmaxi mum of the exceedance is
like a 33 hertz, and that's about 25 percent. W
believe that this exceedance and this range is
negligible in terms of its danage potential.

The princi pal response frequency range of

the plant systenms and structures and conponents is
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generally below 10 hertz, so these are well outside
the principal response range of the nuclear plant
systens and are relatively mnor in their
anplitude. That concludes ny presentation.

MEMBER PONERS: Are there any guestions on
this seismc - we'll gointothe seismcalittle nore
when the staff presents.

MR. GRANT: Thank you, Dr. Stepp. Last
thing 1'd like to do, then, is provide a quick
summary. The early site permt site that we're
requesting approval for is next to an existing
operating nuclear plant, Cinton Power Station.

When developing the application, we
maxi m zed the use of existing information and, of
course, because we had not identified a particular
design that we m ght use for this future facility, we
have identified a plant par amet er envel ope,
established that and used that in our analysis.

MEMBER PONERS: | think it's worth noting
to the full Commttee that this - that the plants
considered involved in this plant paraneter envel ope
are famliar to us fromother applications.

MR. GRANT: Right, both Grand Gulf and
North Anna have used the sanme type of thing. W

worked extensively with them through NEI in

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

113

devel opnent of that plant paranmeter envel ope, and |
believe we all used the sanme envel opes - or at |east
t he sane paraneter envel opes. There were a few m nor
differences in sone of the values, for various
reasons.

The site characteristics were identified
inthe application, which was the najor purpose of the
site safety analysis report portion. Again, as
di scussed in detail yesterday afternoon in the
geotechnical area, the site is a sinple and
suitable - or has sinple and suitable site geol ogy.

W have determ ned the SSE ground noti on,
usi ng what we consi der the | atest regul atory gui dance
and the |l atest industry practice. Finally, of course,
our early site permt is requesting a 20-year lifetinme
for that permt.

MEMBER POAERS: Any questions to pose to
the applicant? Did you have a cl osing conment?

MS. KRAY: Thank you. No, | just wanted
to thank you for your attention and al so acknow edge
the effort of the staff, also, for the i ssuance of the
draft safety evaluation reports and we certainly | ook
forward to continuing our discussions on the seismc
i ssue.

MEMBER PONERS: You | ook forward to it?
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MS. KRAY: We do.

MEMBER POAERS: | think that's
outstanding. Well, thank you.

MS. KRAY: Thank you.

MEMBER PONERS: We'll now ask the staff to
present and, John, you're going to |lead off?

MR, SEGALA: Yes.

MEMBER PONERS: CQur speaker will be John
Segala fromthe staff, who's the project manager for
this activity. Again, what | have asked the staff to
do in their presentation is not to reiterate the
di scussion, but totry to plunge i medi ately i nto what
their ongoing activities are going to be inthis. To
you, John.

MR. SEGALA: Al right, thanks. Again,
|"m John Segala, the |ead project nanager for the
Exelon early site permt application review. To ny
left is Dr. Aiff Minson, who is the seismc reviewer
for the staff and he's going to assist in the
di scussi on of the seismc open itens.

The purpose of this discussion is to
provide the status of the staff's safety review, to
provi de an overvi ew of the renaining open itens, and
to support the full Conmittee inissuing their interim

letter to us, and to answer your questions.
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We're going to discuss very quickly the
key review areas, a high-level discussion of the
permt conditions and the COL action itens, a few DSER
concl usions for sections that didn't have open itens,
and di scuss open itens which renai n open, and touch on
sone of the schedul ed m | estones.

This slide is a list of the key review
areas. |'mnot going to discuss that in detail. The
next slide, we had eight |ead technical reviewers.
Brad Harvey reviewed neteorology. Goutam Bagch
revi ewed hydrol ogy with support fromPNNL. Kaz Canpe
reviewed site hazards, with contract support from
PNNL. diff Miunson and Tom Cheng revi ewed geol ogy,
sei snol ogy, and geotechnical, with support fromthe
U.S. Ceol ogic Survey and BNL.

Jay Lee reviewed denography, geography,
and radiol ogi cal consequence analysis. Bob Muody
reviewed energency planning with consultation with
FEMA. Paul Prescott reviewed quality assurance.

Al Tardi ff revi ewed physical security.

Considering both the draft safety
eval uation report and the supplenental draft safety
eval uation report, there were a total of 15 proposed
permt conditions and 17 proposed COL action itens.

During the review, going from the North Anna early
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site permt draft safety evaluation report to the
final report, we established a set of newcriteria for
determining how to bend these itens and what
characteristics determ ne where these items should
belong. W are currently in the process of applying
that new criteria for the dinton review, so |’ m not
going to go into any nore detail regarding that,
because we expect the number of permt conditions to
decrease and the nunber of COL action itenms to
i ncrease.

Real quick, with the sections that didn’t
have open itens, sonme of the conclusions that we made
is that the potential hazards associated w th nearby
transportation routes, i ndustri al and mlitary
facilities, proposed no undue risk to the facility
that m ght be constructed at the site.

The proposed site is acceptable, wth
respect to the radiological effluent release dose
consequences from normal operation and the site
characteristics are such that adequate security plans
and nmeasures can be devel oped.

MEMBER DENNI NG  Coul d you take me quickly
back to seven?

MR, SEGALA: Sur e.

MEMBER DENNI NG | was just wondering, the
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very first conclusion, was that just a standard
concl usion? Does that have any significance at this
point, or do you nornmally just defer to the FSER?

MR, SEGALA:  Yes.

MEMBER DENNI NG I's there any significance
to that statenent?

MR SEGALA: Well, we issue the draft with
open itens and we're now in the process of trying to
resol ve open itens and i ssue the final. The applicant
has responded to all of the draft open itens, and we
have come to resolution on nost of those, and the
staff is witing their input to the final, so when we
i ssue the final report, we will conme back to you and
have anot her di scussi on where we will describe to you
how we resolved all the open itens.

The draft safety evaluation report had 33
open items and the supplenental draft safety
eval uation report on seismc had seven open itens.
The nunber of open itens is not a neasure of the
significance of the open itens.

Al the draft safety evaluation report
open itenms are resolved, except for the seven
suppl emental seismic open itens, as well as one
hydrol ogy open item and this itemis with respect to

the maxi num ice thickness. The staff has concl uded
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that there is an adequate anount of water in the
ultimate heat sink for make-up.

The question that we're still trying to
figure out is, what is the exact nunber that we should
be using for the site characteristic for the maxi num
ice thickness? And we're having discussions with the
applicant to resolve that.

W had five confirmatory items. Al of
t hose are resolved, except for one, which is just to
verify that the open item responds and the RAI
responses that had mark-ups, that they actually get
reflected in the final revision to the application.

Wth regard to the supplenental draft
safety evaluation report, we had seven open itens. W
had two open itens, 2.5.2-4 and 2.5.2-5, regarding the
per f or mance- based approach that the applicant has
proposed. | think pretty much everything on this
slide, they've discussed earlier.

As we nentioned, the applicant hasn't had
time to respond to the openitens in the suppl enental,
and so the staff is prepared to discuss the open
itenms, but not to discuss potential resolutions to the
open itenms. W have a neeting that we're trying to
schedule with the applicant later this nonth to

di scuss the open itens in detail.
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The staff is reviewing the applicant's
final safe shutdown earthquake to determne the
appropri at eness of the performnce-based approach. At
the bottomof the slide, open item2.5.2-5, the staff
has questions regarding sonme of the assunptions
under | yi ng the performance-based net hod.

For instance, the staff has asked the
applicant to justify why a beta val ue of 0.4 was used,
clarify the neaning of onset of a significant
inelastic deformation, and justify the long-term
stability of the target performance goal E-5, and
there's other itens that I won't get into.

Wth regard to open item 2.5.2-4, the
staff has determned that the perfornmance-based
spectrumfor the saf e shutdown eart hquake spectrumf or
the early site permt site is approxi mtely equal to
the mean E-4 wuniform hazard spectrum and the
per f or mance- based saf e shut down eart hquake at E-4 may
not adequately represent the seismc hazards from
| ocal earthquakes.

This next slide is the conmparison for the
per f or mance- based safe shutdown earthquake spectrum
for the early site, permt site, and the nmean E-4 and
E-5 uni formhazard spectrum As you can see with the

black lineinthe mddle, it is approximately equal to
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the nmean E-4 uni form hazard spectrum

This slide shows the |ocal earthquakes
near the site. Paleoliquefaction features indicate a
| ocal earthquake in Springfield - magnitudes of 6.2 -
or at least 6.2 - and t hese happened bet ween 6, 000 and
7,000 years ago. The Wabash Val |l ey earthquakes are in
this are, and the magni tudes are shown on that graph.

In conclusion, wth regard to the
per f or mance- based, the staff feels that t he
per f or mance- based approach with a target of E-5 annual
per formance goal may not be suitable for determ ning
t he safe shutdown earthquake for the Cinton early
site permt site.

Wth regard to sone of the other seismc
open itenms, the open item 2.5.1-1, the applicant
originally used a pre-print of a paper for determ ning
t he magni tudes for the New Madri d eart hquake.

Once the paper went to press, the
magni tudes - the authors increased the nagnitudes
slightly, so the staff asked the applicant to go back
and redo their analysis with the higher magnitudes.
The applicant did that, but did not incorporate it
into their probabilistic seismc hazard anal ysis or
their safe shutdown earthquake, and the staff is

asking themto do that.
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The staff, for open item2.5.2-1 - the
staff found that the description of the distance
conversion nethod in the application was not clear and
is asking the applicant to clarify and justify this
di stance conversi on net hod.

The next three open itens are related to
the geotechnical review Open item2.5.2-2 - the
staff initially had questions about the variability
and site properties, such as shear wave vel ocities and
standard penetration test flow counts, which occurred
in the top 50 feet of the site.

The applicant responded, disputing our
observations. |In subsequent discussion, the applicant
indicated that the top 60 feet will be renpved and t he
staff is considering this in their review of the
status of this open item

pen item 2.5.2-3 - the staff s
guestioning if the EPRI shear nodul us and danpi ng
curves are appropriate for the site. Open item 2.5.4-
1 is nore of a clarification item where the
application states that at the COL stage, they're
going to determ ne whether additional drilling and
sanpling is needed, and the staff feels that there's
enough variationin the soil properties within the ESP

site to necessitate further exploration at the ESP
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site, so we're asking themto clarify what's witten
in their application.

Wth regard to the conpleted m | estones,
we received the application in Septenber of 2003. W
issued the draft safety evaluation report on
February 10, 2005, and we issued the suppl enental
draft safety evaluation report on August 26'" and we
brief the subcommittee yesterday.

The remai ning m | estones were requesting
an interim letter by Septenber 28'". The staff is
pl anning to provide the final safety eval uati on report
- an advanced copy to the ACRS - on February 8, 2006.

The staff plans to issue the final safety
eval uation report in February of 2006, and that
i ssuance date i s dependent on the resolution of all of
the open items in the supplenental draft safety
eval uation report by the end of Cctober.

The ACRS full Conmittee neeting on
March 9, 2006 and a final letter by March 30, 2006,
and the staff would incorporate that letter into the
final SERs and NUREG on May 1, 2006, with mandatory
heari ngs beginning in the Fall of 2006 and Conmittee
decision around md-2007, al though those two
m | estones are out of our control.

In summary, all of the open itens are
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resol ved, except for seven seism c open itens and the
one hydrology open item that | nentioned earlier.

W' re working to resol ve the remai ni ng open itens and
we | ook forward to receiving the interi mACRS |l etter.

MEMBER POWERS: Any questions of the
speaker? If | mght just turn to your plots of the
ESP, SSE, and uniformhazard spectrumat E-5 and E- 4,
| understand these UHS spectra are neans?

MR, SEGALA: Yes.

MEMBER PONERS: If | were to plot nedians
at the same probabilities, could you give ne an idea
of where they would fall? | don't need ten to the -
| don't need high precision. Lower or higher is good
enough for ne.

DR. MUNSON: The nedi ans woul d be hi gher.

MEMBER POWERS:. Hi gher. Any other
guestions?

MEMBER APOSTOLAKI S: Just a quick
guestion. Is in your mnd, the perfornance-based
approach is the sane as a risk-based approach? O do
you think it's different?

MEMBER POWNERS: You're asking the wong
one, Ceorge.

MEMBER APCSTOLAKIS: Wl l, they used the

words. On Slide 10, you're referring to a risk-based

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

124

approach. O is it just a slip of the tongue?

DR MUNSON: There's elenents of risk
i nvolved in the perfornmance-based approach, but

MEMBER APCSTOLAKIS: Well, yes, we're
tal ki ng about probabilities of various --

DR. MUNSON: Right, but commonly, it's
referred to as performance-based approach.

MEMBER APOSTCOLAKIS: So it's not risk-
based?

MEMBER POAERS: Well, how do you escape
risk, in looking at seismc?

MEMBER APOSTCOLAKI'S:  Well, there has been
a reluctance to use the word “risk-based” in this
agency. It’s “risk-infornmed” usually.

CHAI RVAN WALLI S:  Ri sk-based neans use of
a PRA, doesn't it? It's irrelevant.

MEMBER APOSTOLAKI S: Excl usi vely, which we
don't want to do.

MEMBER POAERS: Any ot her questions? Any
answer abl e questions?

MEMBER APCSTOLAKIS: On Slide 14, you say
t hat performnce- based approach gi ves a target E-5 may
not be suitable. Can you clarify, tell nme why it may
not be - is it the nunbers they're using or the

approach, or both?
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DR. MUNSON:. Well, we have open itens

regardi ng the underlying assunptions?

MEMBER APCSTCOLAKI S:  Assunptions and the
appr oaches.

DR MUNSON: And also - we want to - our
task as the staff is to ensure that the final SSE
adequately represents the seism c hazard.

MEMBER APOSTCLAKI'S:  No, | wunderstand.

DR. MUNSON. \Whet her they used perfornmance
based or 1.165, any approach, that's our nost
i nportant objective, so those are the two open itens,
basi cal |l y.

MEMBER DENNI NG When you' re asking for an
interimletter at first now, obviously, you have an
i ssue that's not - which is a substantial issue. What
are you looking for? Wat are you expecting us to
say?

MEMBER PONERS: They're looking to see if
we have an i ssue.

M5. DUDES: Well, let me chime in alittle
bit here. | know that you've had - this is Laura
Dudes, Chief of New Reactors — that you've had the
bul k of the draft safety evaluation report for quite
some time, and | know you can get through that and

comment and provide us feedback on that, simlar to
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t he ot her ESPs.

Wth respect to the seismc issue, | think
we all need to understand that and |I think Marilyn
alluded to this in her opening remarks, that we're -
the staff is reviewi ng this perfornance-based net hod
in conjunction with an application, and that's a big
chall enge. W want to be careful. W want to be
t horough in this review.

And we want to achieve an agency-w de
consensus, which is one of the reasons for the del ay
and issuing the supplenent is that we need to go
across offices to get the right information, and to
make sure that the review that we do here and what we
wite in our safety evaluation report, that will set
precedent as we go forth and generically approve this
per f or mance- based net hod.

Sol'mnot sureif we're ready to respond.

Qobviously, the applicant's still 1ooking at our open

itens. The staff has devel oped questions. W need to

still have sonme frank technical conversation on the
responses to those questions and those answers, so

perhaps to the extent that you feel confortable to
respond in the interimletter on the seismc issue,
but to really focus nore on the bulk of the draft

docunent, and we can bring you nore closure and nore
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information at a later time with respect to the
sei sm c issue.

CHAI RVAN WALLI'S: Does the staff have the
ability to understand this approach? | found it very
difficult to understand. Do you bring in consultants
or something, or how do you figure out this rather
uni que approach?

DR MUNSON: This is diff Minson. It has
been a difficult reviewfor us. W have obtai ned, not
just in our review of this, but also, we forned a
Sei sm ¢ Task Advisory Goup with nenbers of research
at NMSS, and we've also contacted with a USGS ci vi
engi neer also to get sone outside review help for
this, soit's an ongoing process, and | believe we've
got a handle on it now - a pretty good understandi ng.

MEMBER POAERS: Any ot her questions?

MR. YOUNGS: Yes, this is Bob Youngs with
Geomatrix Consultancy, a consultant to Exelon in
hel pi ng devel op the safety evaluation report. | just
wanted to nmake a comment or ask for a little bit of
clarification about the question on Figure 12, whet her
t he neans or nedi ans woul d be higher, and in terns of
- 1 wasn't sure that | heard diff correctly in
indicating that these are nmean spectra and that the

nmedi an spectra under the sanme annual frequencies of
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exceedance woul d actual ly be | ower than the nmeans. |
wasn't quite clear what --

DR. MUNSON: Actually, in recent hazard
eval uations, the nmean and nedi an are nuch cl oser
together than - | nmean, it mght be slightly | ower.

MR. YOUNGS: Thank you.

MEMBER POAERS: Any ot her conments?

CHAI RMAN WALLIS:  You said it was higher -
didn't you say it was higher?

DR. MUNSON. If you look --

CHAI RMAN WALLIS: It's possible it m ght
be lower? What is it?

DR. MUNSON: It doesn't nmatter, really.

CHAI RVAN WALLIS: It doesn't matter?
Ckay.

MEMBER APOSTOLAKI S:  The nedian is usually
lower, isn't it?

MEMBER POWERS: Any ot her questions?
Thank you very much. 1've been asked to inquire if
there are any nenbers of the public that would like to
comment on this application and the staff's review?
| see no one junping to the opportunity | dangle in
front of themand so |l will turn it back to whonsoever
now thinks he's in charge. Wlcone, M. Willis.

CHAl RMAN WALLI S; | assume that that's the
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| ast thing we have to do before | unch?

MEMBER POVNERS: It is.

CHAI RMAN WALLIS: So we have, in ny
absence, gai ned an enornous anmpunt of tine?

MEMBER POAERS: The source of del ays that
we' ve have in the past.

CHAl RMVAN WALLIS: That's right. That
explains a lot. Okay. So we will adjourn to lunch
and cone back here at 1:30, and we have sone
interviews to conduct over the |unch break.

(Wher eupon, the above-entitled nmatter went
off the record at 11:33 a.m and resuned at 1:35 p.m)

CHAI RVAN WALLI'S: Pl ease cone back into
session. Good afternoon. The next item on our agenda
is the proposed Revision to Regulatory Guide 1.82,
Revision 3. 1'll invite ny colleague, Victor Ransom
to lead us through it.

MEMBER RANSOM Ckay. |I'Ill give just a
very brief introduction. This is an issue that goes
back 35 years, | guess. In 1970, Reg Guide 1.1 was
i ssued, whi ch expressed the principlethat contai nment
over pressure should not be allowed, and since that
time there have been a nunber of provisions to the Reg
Gui de.

In 1972, Reg Guide 1.82 was rel eased, and
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it also did not include granting containment
over pressure. However, overpressure has been granted
in cases where existing plants required credit to
avoi d extensive equi pnent upgrade, yet could assure
the NRC that safe operation could be maintained for
t he desi gn basis accidents.

The ACRS has been i nvol ved, too. In 1997,
the ACRS stated that it believed sonme |evel of
overpressure credit is not acceptable corrective
action. They then later -- six nonths later --
changed that and reversed that position, concurring
with the NRC staff, and selectively granting credit
for small amounts of overpressure nay be justified.

And Revision 3 to Reg Guide 1.82, issued
i n Novenber of 2003, incorporated granting credit, but
not go so far as to withdraw Reg Guide 1.1, which | eft
alittle bit of conflict.

Just recently, July 19th, our Thermal -
Hydraulic Subconmittee had a neeting, and |'Il just
give a brief summary of tech concl usi ons that cane out
of that.

Basically, the proposed Revision 4 to Reg
GQuide 1.82 lists many phenonena that nust be dealt
with, but provides very little guidance as to howto

account for them That seened to be a concern for the
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committee. They expressed sonme desire to see a degree
of conservatismby performng realistic calculations
for conparison to a conservative approach. This hasn't
been done, but there was interest in seeing sonething
on that |evel

Al so, Revision 4 seens to be a work-in-
progress since it was stated that beyond desi gn-basis
accident criteria were not yet included, and the
degree of conservatismin treatnent of debris has yet
to be determ ned.

Wth that, there was general agreenent on
the commttee that the proposed Revision 4, which
attenpts to bring the guidance inline with practice,
shoul d conme to the full commttee for consideration of
whet her it shoul d be rel eased for public conment. So,
that's kind of where we're at right now Wth that,
"1l turnto the first speaker, which |I'mnot sure who
is going first. Gkay. Richard Lobel will go through
the Staff's position, or sunmarize the proposed
revision.

MR. LOBEL: Good afternoon. M nane is
Richard Lobel. 1'ma Staff Senior Reactor Systens
Engineer in the Ofice of Nucl ear Reactor Regul ati on,
NRR. Seated next to nme is Marty Stutzke, who is a

Senior Reliability and Ri sk Analyst, also in NRR
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W' re here today to discuss the proposed
revision to Reg Guide 1.82, Revision 3, as well as
several other related docunents. The purposes of the
revision are to nake the regul atory gui dance on NPSH
consi stent between these docunents, and to revise the
regul atory position on crediting contai nnent acci dent
pressure in determning NPSH As part of this effort,
the Staff has reassessed our position on the use of
contai nment accident pressure in determning NPSH
margin. A large portion of our talk today is devoted
to this reassessnent, and the purpose of the
presentation is to request ACRS approval to issuethis
proposed revision to Reg Guide 1.82, Revision 3, for
publ i c conment.

The docunents being revised as part of
this effort are Reg GQuide 1.82, Revision 3, "Wter
Sources for Long-TermRecircul ati on Cool i ng Fol | owi ng
a Loss-of-Coolant Accident”; Reg Guide 1.1, "Net
Positive Suction Head for Emergency Core Cooling and
Cont ai nnent Heat Renobval System Punps"; Standard
Review Plan Section 622, "Containnment Heat Renova
Systens", and the Review Standard for Extended Power
Upgrades, which is an NRR docunent.

This last docunent hasn't been revised

yet. The NPSH revisions will be made at the sane tine
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as the other revisions to this docunent, and |ast |
checked there hadn't been a schedule set for that.

Actually, the Staff's intent is to revise
Reg @Quide 1.82, Revision 3, and reference this
revision in the other documents. Sone of these
docunents deal wth broader issues than NPSH, but
we're here today only to di scuss NPSH. No substantive
changes have been made to any other area of these
docunent s.

The NPSH gui dance supplies nainly to ECCS
and contai nnment heat renoval punps during a LOCA or
ot her events, when the PWR punps are taking suction
from the energency, or the BWR punps are taking
suction fromthe suppression pool. The main focus is
on the design-basis LOCA, but as part of the
reassessment we exam ned all pertinent events.

W di vided the technical justificationfor

crediting contai nment accident pressure for NPSHinto

five categories: containnent integrity -- will the
credited pressure be avai | abl e, cal cul ation
conservatism confidence that Ilicensees wll not

underestinmate the NPSH margi n, and the additional of
whet her there may actual |y be t oo nmuch conservati smin
t hese cal cul ati ons; punp design -- what woul d happen

to a safety-related RHR core spray or contai nment

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

134

spray punp if it were cavitating, the inpact on
energency operating procedures of taking credit for
cont ai nment acci dent pressure; and, finally, the risk
-- what is the effect of crediting containment
acci dent pressure on the overall plant risk.

The NRC has al l owed credit for cal cul ated
cont ai nnment acci dent pressure in determ ning avail abl e
NPSH of t he emergency core cool i ng system cont ai nnent
heat renoval system punps in sone boiling water
reactors, and to a |l esser extent in pressurized water
reactors. W allow this credit when a conservative
anal ysis is denonstrated that this anmount of pressure
will be available for the postul ated design-basis
acci dent and, when exam ned froma broader perspective
-- that is, beyond desi gn-basis accidents -- the | evel
of risk is acceptable. This is the current Staff
posi tion.

MEMBER POWNERS: Has any plant failed to

meet that criterion?

MR. LOBEL: Nobody has -- we haven't ended

any reviews or found any revi ews unaccept abl e because
of those criteria but, as with many of our reviews,
there's a lot of discussion and negotiation and
changes in position -- you know, finding sonme things

not acceptabl e and revi sing anal yses and that kind of
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thing. That's happened.

MEMBER PONERS: How do you get -- | nean
how do you get a situation in a design-basis accident
where you will not have sone substantial anount of
pressurization? The only way | can think of doing it
is you | eave the contai nnment open.

MR LOBEL: Well, I"'mgoing to tal k about
that. The two ways that were identified in Reg CGuide
1.1 was an undefined | oss of containnent integrity.
For some reason, there's a l|large enough hole in
contai nment that there's sufficient | eakage that you
can't maintain the pressure. And the other was using
cont ai nment sprays and spraying down to the point
where you reduce the pressure. Those are the two that
were identified in Reg Guide 1.1, and those are the
ones that --

MEMBER POWNERS: But, you see, those are
the old condition having the DBAs, so -- | nean, the
probability is so | ow that when you calculate risk
you're never going to hit it. | mean, it's not a
l[imt on anything.

MR. STUTZKE: |I'Ill give you the exact risk
nunbers a little bit later, but you'reright, the risk
is very snmall, as best we can calculate it.

MEMBER RANSOM Well, there has been
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concern expressed over the operator -- | guess to have
an anal ysis go conservatively, the operator has to be
i nvol ved because normally he's told to spray down t he
contai nnent to keep pressure down, but yet he also is
charged with keeping pressure up in order to neet the
m ni mum NPSH requirenents, and that seens to be a
concern.

MR. LOBEL: The procedures for boiling
wat er reactors tell the operators typically -- and the
EPA says tell the operator that he can spray down and
term nate the sprays when the pressure gets to zero
PSIG That's for a boiling water reactor that isn't
taking credit for containment pressure for NPSH |
was going to talk about this a little later, but for
a plant where credit is being taken, there will be a
val ue of pressure defined in the energency operating
procedures in place of the zero PSIG A higher
pressure will be specified. And the operator will use
t he sane procedures of control to that pressure.

So, the basic procedure for watching the
sprays and termnating the sprays is already in the
energency operating procedures. The only thing that
changes with a change to the pressure is the val ue.
|"mgoing to talk nore about that |ater.

It's inportant to point out that there's
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no regulation that prohibits crediting containment
acci dent pressure for available NPSH W're dealing
with NRC Staff guidance on crediting this pressure.

The background on this issue -- Dr. Ransom
went through it a little, I'Il try to go through it
briefly -- goes back -- the background goes back even
before Reg Guide 1.1, which was issued in Novenber
1970. Reg Guide 1.1 dealt exclusively with this issue
of crediting containnment accident pressure, and
recommended that credit not be used.

The position of Reg Guide 1.1 states that
no credit should be given for any increase in
contai nment pressure from that present prior to
postul at ed | oss of cool ant accidents. The NRC al | oned
credit for containment accident pressure for sone
reactors |licensed before the issuance of this Reg
Gui de, and reactors licensed after i ssuance of the Reg
Gui de generally conplied with the gui dance.

CHAI RMAN WALLIS: Is this Reg Guide still
current? It hasn't been nodified "til now?

MR LOBEL: Right, it hasn't been
nodi fied. 1t should have been done as part of the
wor k t hat was done i n issuing Reg Gui de 1.82, Revision
3, and it was intended that it be done, but --

MEMBER RANSOM  But you are going to do
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that in Rev 4, | guess -- withdraw.

MR. LOBEL: W are going to do that now.
And 1'll talk about that a little nore |ater, but the
idea is that we're not going to withdraw that Reg
Qui de because sone reactors still use it as part of
their licensing basis. So, we're going to add a note
to the Reg Guide that says that it shouldn't be used

in the future, after issuance of Revision 4, but that

it's still acceptable for plants that already have it
as part of their licensing basis, since it's a
conservative position -- nore conservative position.

After several BWR ECCS suction strainer
bl ockage events, one at the Baersback reactor in
Sweden in 1992 and several subsequently in this
country, and extensive research and devel opnent, the
NRC i ssued Bulletin 9603. All BWRs conplied with the
recommendations of this bulletinbyinstallinglarger,
better designed suction strainers.

The design of the strainers took into
account plant-specific suction strainer debris
| oadi ngs of several types of materials and, in
general, these |oadings were predicted to be nuch
hi gher than anticipated prior to these events. This
resulted in an increase in the predicted flow

resi stance across the strainers, which resulted in a
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decrease in the cal cul ated avai |l abl e NPSH. So, in sone
cases, this necessitated credit for containnment
acci dent pressure.

CHAI RVAN WALLI'S:  I'mnot quite sure what
you rmean there. | thought that you were defining NPSH
i ndependent of the strainers and enough margi n i n NPSH
to overcone the pressure drop across the strainers.
You spoke as if the strainer pressure drop was itself
figured into the NPSH cal cul ati on, which | don't think
i s the case.

MR LOBEL: Well, it can be done either of
two ways.

CHAI RVAN WALLI' S:  But your guide seened to
make it very clear, you calculate the NPSH first, and
then you do the punp strainer calculation and see if
the NPSH i s enough to overcone that.

MR. LOBEL: That's the way it was defi ned,
and that's the way sonme -- that's the way it was
witten into the Reg Guide Revision 2, and so we kept
it that way. But, really, you can do the cal cul ation
either way. If you include the margin -- I'msorry --
if you include the debris term the |l oss termthen you
conpare that directly to the required NPSH

CHAI RVAN  WALLIS: | think there's

something in the docunment -- 1'm sorry, | lost ny
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notes -- that says that the NPSH -- adequate marginis
equal to the sum of strainer pressure drop. So,
you' re maki ng two di fferent cal cul ati ons and conpari ng
t hem

MR. LOBEL: Right, and that's one way to
do it, but it's equivalent to do it the other way in
i nclude the pressure drop due to the debris in with
the other |osses, and do the calculation that way.
And in that case, instead of conparing with the --
i nstead of comparing with the debris term you
calculated the total available NPSH and you j ust
conpare that to the required NPSH If you do it
wi thout including the debris loss term you' ve not
cal cul ated the total available NPSH | have a slide
that shows that, but | didn't put it onthe CD. |It's
just a matter of al gebra on which side you put the --

CHAI RMVAN WALLI'S:  You don't need to go
fromthe required NPSH and take of f the drop over the
screens and you get back to the contai nnent pressure,
and if it's less than the normal pressure, why, of
course you have excess NPSH available. If not, why,
you need credit.

MR. LOBEL: Right, and that's how the
cal cul ation is done.

| don't have a slide with the equation,
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but did you want to tal k about this sone nore?

CHAI RVAN WALLIS: No, | just want to be
clear on the definition, that's all.

MR. LOBEL: | can discuss it later. Ckay.
So, in some cases, because of strainer bl ockage, BWRs
needed to take credit for containment accident
pressure. And as a related issue, in 1996 and '97, as
a result of NRC inspections and |icensee event
reports, the NRC staff becane aware t hat t he avail abl e
NPSH for some of these punps may not have been
adequate in all cases, and this applied to both PWRs
and BWRs.

In order to understand the extent of the
problem the NRC issued Generic Letter 97-04
requesting licensees to provide current information
regarding their NPSH anal yses. Ceneric Letter 97-04
did not contain any requirenents or requests for
actions other than a response to the questions on the
NPSH cal cul ations, including questions on credit in
cont ai nnment acci dent pressure.

I n some cases, in response to the CGeneric
Letter, licensees revised their NPSH anal yses, and in
some of these cases |licensees proposed credit for
cont ai nment accident pressure in calculating NPSH

The NRC reviewed all the responses and formnul ated --

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

142

as part of that review, fornmulated acceptance
criteria, and these criteria weren't docunented in a
publicly available source at that time, except in
i ndi vi dual safety eval uation reports.

In order to docunment these criteria for
future use and to nake themavail abl e t o st akehol ders,
the NRC Staff included themin Reg Gui de 1.82 Revi sion
3, including regulatory positions on NPSH, and this
Reg Guide provides one reference for all regulatory
positions related to punp suction i ssues -- vortexing,
air entrai nment, debris blockage, as well as NPSH --
and Revision 3 was published in Novenber 2003.

The Staff briefed ACRS twi ce on NPSH and
credit for contai nnent acci dent pressure, once before
and once after issuance of Generic Letter 97-04. In
the last briefing in Decenber of 1997, the Staff
particularly covered the area of beyond credit for
cont ai nnent pressure and beyond desi gn- basi s
accidents, and the ACRS wote a letter to Chairnman
Jackson which concurred in the Staff position, but
urged that all accident sequences shoul d be exam ned.
And as you will see, we've including your
recommendation inthis reassessnment. Reg Guide allows
credit for containment accident pressure. Reg Cuide

1.1, in the Standard Revi ew Pl an, Secti on 622, do not,
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and the proposed revisions now wll fix this
i nconsi stency.

Reg Guide 1.82 Revision 3 states that
Cont ai nnent acci dent pressure should only be credited
when the design cannot be practicably altered.” It
goes on to state that "No additional containnent
pressure should be included in the determ nation of
avai l able NPSH than is necessary to preclude punp
cavitation.”

W' re proposing to change these positions
to the position | stated earlier, which enphasizes
safety and is nore consistent with the Staff reviews.

MEMBER RANSOM | find that statenent a
little strange. Wiy would they want to include nore
t han enough to preclude punp cavitation?

MR LOBEL: Well, the calculation for the
contai nnment pressure is done in a conservative way,
and therereally isn't any reason not to pernit use of
the pressure up to that conservatively calcul ated
value. Limting the pressure in the cal culation
real ly doesn't do anything practical, it has no effect
on what the actual pressure would be in the
containnment. There's no restriction on it that way.
So, it'sreally just kind of an artificial device that

was put in to add anot her degree of conservatism
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MEMBER RANSOM  Wel |, the question would
be | don't think it adds anythi ng because if you
i ncl uded enough credit to preclude cavitation and
that's all you want to do, then that sets the level in
whi ch the contai nnent pressure is presuned to exist.

MR. LOBEL: Well, the thinking was just
that there didn't seemto be a good reason for having
arestrictionless than the conservatively cal cul at ed
pressure. It really didn't acconplish a whole |ot
because if the |icensee cal cul ated one val ue and t hen
found a problem and fixed the problem and was still
under the conservatively cal cul ated pressure, there
really wasn't any reason why they couldn't increase
their Iimt that they were using. And so it really
wasn't contributing anything. Like | say, it had no
effect -- it had no effect on the containnment
analysis, and it has really no effect on what woul d
actually happen in the containnment, it was just an
artificial limt.

The Staff proposes revising the position,
the position | stated earlier. Like | was saying
before, Reg Guide 1.1 won't be used for any future
reviews. |It's not being wthdrawn because it's still
part of the licensing basis for sone reactors. And we

propose to add a note to the Reg Guide to reflect this
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posi tion.

St andard Revi ew Pl an Section 622 is al so
bei ng revised to be consistent with the Staff position
on crediting containment accident pressure, and it
will do that by referencing Reg Guide 1.82.

MEMBER RANSOM It currently references
Reg Guide 1.1, and that will be renoved, | guess?

MR LOBEL: Yes, it will be.

CHAI RMAN WALLIS: So, essentially it's
always allowed as long as it's calculated
conservativel y.

MR. LOBEL: That's right.

CHAl RVAN WALLIS: So it's allowed. It's
allowed, and then vyou've got to calculate it
conservatively.

MR. LOBEL: Right.

CHAl RMAN WALLIS: So it isn't really
al l oned when, it's just allowed, and these are the
conditions on it.

MR. LOBEL: Right.

CHAI RVAN WALLIS: So when it's all owed,
you have to do these things.

MR LOBEL: Yes.

CHAI RMAN WALLIS: Essentially, it's now

allowed. As long as you follow the rules, you can do
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MR LOBEL: Yes.

CHAI RVAN WALLI' S:  You don't have to apply
for any perm ssion or anything, you just do it.

MR LOBEL: Well, a change |ike that woul d
nost likely trigger a prior Staff revi ew and approval
by 50.29, 10 CFR 50.59. In fact, that was one of the
original issues that led to the issuance of Generic
Letter 97-04 that |I|icensees were crediting this
pressure without prior Staff review and approval .

NRR al so publishes the extended power
uprate Staff review Gui dance Docunment will be revised
at a later date, and practically we couldn't put the
new revision in until it's gone through the whole
process and is a final accepted docunent.

Account abl e i cense power reactors
crediting contai nment accident pressure is 25. O
these, 16 BWRs all Mrk | containnments, and none
PWRs, of which five are subatnospheric. The
subat nospheri c contai nment PWRs have al ways credited
cont ai nment accident pressure for NPSH during the
i njection phase of the design-basis LOCA

And to help put this issue into
perspective, it should be noted that 1licensing

anal yses other than those for available NPSH credit
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cont ai nment acci dent pressure, prine exanple being
reflooding the core of a PAR following a |arge break
LOCA, discredits contai nnent accident pressure. The
cont ai nnment acci dent pressure, like that for NPSH, is
conservatively mnimzed, and this is required by Part
50, Appendix K. Wthout this credit, the peak
cladding tenperature criteria in the 2200 degrees
Fahrenheit woul d be exceeded in many cases.

So far |'ve discussed what we' ve done and
are proposing to do, and I'd like to go into the
reassessment and the basis for crediting containment
acci dent pressure.

CHAI RMVAN WALLIS: It sounds a bit funny
because first it says -- there's a statenent that says
you can't take credit, you' ve got to assune it's the
original pressure. That seens to be there. And then
t here's anot her statenent down bel ow whi ch says, abh,
but you can use a conservative analysis. They seemto
be conflicting statenents. Rather than saying you can
do 1, 2 or 3, they seemto be two conflicting pieces
of gui dance.

MR. LOBEL: Yeah, that comment has been
made internally, too, and | think it's going to have
to be fixed.

CHAI RVAN WALLI'S:  RANSOM  You can't do
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it, and then it says how to do it, it doesn't nake
sense.

MR LOBEL: It's a leftover fromthe
reluctance to do it.

CHAI RVAN WALLIS:  Are you going to fix
t hat ?

MR, LOBEL: Yes.

CHAI RVAN WALLIS: Wwell, | know it wasn't
clear in that section what they were referring to,
whet her that second statement referred to a conment
you made i n a previous paragraph -- it's confusing, in
any event.

MR. LOBEL: That will get fixed. Like |
say, that conment was --

CHAI RVAN WALLIS: W're not review ng the
final docunent?

MR. LOBEL: The five factors | talked
about briefly before -- the integrity of the
contai nment, the conservatismin the cal cul ations, the
fact that the ECCS in contai nment spray punps are of
a robust construction and nade of a cavitation
resistant nmaterial, the fact that the energency
operating procedures aren't significantly altered by
dependence on cont ai nnent pressure, and that the risk

cal cul ati ons show an insignificant increase in risk
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due to reliance on contai nment pressure --

CHAI RVAN WALLIS: Well, the risk of having
an inpaired containment integrity is so |ow you don't
worry about it -- because, obviously, if you |ose
contai nnent pressure, you lose this stuff you're
trying to credit.

MR. LOBEL: Marty's going to talk about
that. He's done a pretty careful analysis that he's
going to present.

CHAI RMVAN WALLI'S:  Very smal | nunbers.

MR. LOBEL: The first rationale -- one
rationale for not crediting containnment accident
pressure, |ike | said, was inpaired containment
integrity. Design-basis anal yses assune contai nment
integrity. This is acceptable since the contai nment
is subject to tests which verify its integrity. A
structural test is perforned prior to licensing. 10
CFR 50 Appendi x J requires periodic | eakage testing of
the containnment. 10 CFR 50.55(a) requires periodic
inservice exam nation of the containnent structure
according to the ASME code.

Like | showed before, a majority of the
contai nnents crediting contai nment acci dent pressure
are BWR Mark | containments. These containnments are

inerted during operation with nitrogen gas. |Inerting
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is required by regulation and by their plant's tech
specs. Any significant increase in the anount of
nitrogen that has to be added to t he contai nment m ght
be a sign of degradation in a containnent integrity
and would be observed by the operators, and the
operators would then take action in accordance with
the plant's abnornmal operating procedures.

The second | argest group of containments
crediting containnent accident pressure are the
subat nospheric contai nments, and of course for the
PWRs wi t h subat nospheri c cont ai nnments, the cont ai nnent
integrity would also be continuously nonitored by
mai nt ai ni ng t he vacuum and t he t echni cal
specifications require a shutdowm within one hour if
the vacuumis | ost.

Anot her assurance is the wal kdown that's
done to check valve alignnents and the configuration
of a containnment that's conducted prior to and during
the startup of a plant from an outage.

Since avail able NPSH i s being cal cul at ed
for desi gn- basi s acci dent, t he anal ysi s is
conservative. The calculations are done with
assunptions that mnimze the available NPSH and
maxi m ze the required NPSH

There's a concern when perform ng desi gn-
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basis analysis that the results should not be skewed
to the extent that they becone msleading, and it's
becone apparent during this reassessnent that this is
at least a possibility in this case, that perhaps the
anal yses at | east in sonme cases are done with a degree
of conservati smthat skews the result to concl ude t hat
cont ai nment acci dent pressure is needed when a nore
realistic, but still conservative analysis mght not
reach that concl usion.

CHAI RMAN WALLIS: Is this something |ike
the tenperature of the water is too high, or
somet hi ng?

MR. LOBEL: Right.

CHAI RMAN WALLI'S: Because | don't know
what else is conservative. The punp is just punping
wat er fromone place to another, and | don't know what
you're conservative about if you're not crediting
pressure.

MR. LOBEL: The punp is punping, but the
required NPSH increases as the flow of the punp
i ncreases, and part of the anal ysis biases the
calculation so that that punp is going to be punping
nore -- for instance, in the first ten mnutes of the
accident, thereisn't any credit for operation action.

So the operator doesn't throttle the punp for the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

152

first ten mnutes, and the punp i s operating at runout
for the first ten mnutes. So the punp is punping al
it can punp for the first ten mnutes. |In talking to
sonme operators about what would really happen, their
consensus is pretty nuch that that could be -- that
the punp could be throttled within two to three
m nutes. So, there's conservatismin that.

There's conservatismin the flow that's
assunmed. The flow that's assuned in the NPSH anal ysi s
is greater than the flow that's assunmed in the ECCS
anal ysis. So, actually, there's a conservatismin the
flow that's assuned. A higher flowis assumed, and
that gives you a higher required NPSH

And then in ternms of tenperature, there's
a lot of assunptions that are nmade to increase the
tenperature of the water.

CHAI RMAN  WALLIS: Are all these
conservatisnms carried on when you're doing the
realistic analysis which is nmentioned | ater on?

MR LOBEL: No.

CHAI RMVAN WALLIS: | wasn't quite sure what
you're being realistic about. |'mgetting ahead of
your presentation, but --

MR. LOBEL: For instance, if |I were doing

a conservative analysis, | would assune the reactor
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was at 102 percent. For a realistic analysis, |I'd
assurme it was at 100 percent power. For a realistic
anal ysis, | mght assunme that the nuclear conditions
in the reactor are whatever they are. For a
conservative analysis, |I'll assune that the reactor is
operated for a very long tine --

CHAl RMAN WALLIS: Ckay. So you're
allowing in the guide a conservative treatnent of
pressure in the containnment.

MR, LOBEL: Yes.

CHAI RMVAN WALLIS: And you seemto be
saying you're allowing a realistic treatnment of
everything, not just how the pressure gets in the
cont ai nment .

MR LOBEL: |It's a conservative treatnent.

CHAI RVAN WALLIS: Well, but you're also
allowing alternative whichisrealistic. Are we going
to tal k about that later on -- how rmuch you' re being
realistic about in the alternative realistic
treatment. Maybe | wasn't clear there. You're going
to tell us that later?

MR, LOBEL: Yes.

MEMBER RANSOM One area that seens weak
in the conservative analysis is the |loss across the

debris beds, which is an unresol ved safety i ssue, and
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| don't know that there's great confidence in the

ability -- except sone plants that | guess had changed
insulation and things like that -- what that val ue
woul d be.

MR LOBEL: Well, for the BWRs, it's a
resol ved i ssue, unless it needs to be raised again --
if we find something fromthe work that's bei ng done
on the PWRs that requires us to go back to the BWRs,
t he i ssue has been resolved for the BWRs. And for the
PWRs -- Ralph, do you want to -- | can -- for the
PWRs, ny understanding is -- and Ral ph can correct ne
-- they are operating under JCGCs now, and you're
right, the issue isn't resolved for the PWRs.

MR. ARCHI TZEL: Just a point or comment,
| won't go into much, ACRSis well aware we're working
on that issue. Ralph Architzel, from NRR, Pl ant
Syst ens.

W do have a position that was approved,
t hough, in the guidance, about using containnment
overpressure in the Alternate Anal ysis section. But
other than that, it was using the Reg Guide as it was
in Rev 3. So, containnment -- whatever |icensing basis
for containnent overpressure existed, they were
allowed to use containment overpressure with the

Al ternate Anal ysis section, Section ;6 analysis, and
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then | guess the Staff position, nmaybe, but we did
di stingui sh that way.
MEMBER RANSOM |Is that -- | guess they
have enl arged the sunp screens and that's part of the
MR. LOBEL: They are in the process of
doing that, and we are in the process of doing revi ews

of their proposals right now, for the PWRs.

MEMBER PONERS: | want to go back to your
previous slide, at |east conceptually, | don't know
that you need to dial it -- but you go through, and
you discuss that, indeed, the Mark |I is inerted and

that you would presumably on startup detect that you
cannot maintaininertionwthout sonme reasonabl e fl ow.
Did the Fitzpatrick event cause you any pause in that
confi dence?

MR. LOBEL: Well, the Fitzpatrick event
was under water, yes, so it wouldn't have identified
that as a problem You're right. 1It's not 100
percent. The Fitzpatrick event -- and | don't know
all the details, but the Fitzpatrick event is probably
nore of a concern for structural capability, | would
i mgi ne, than | oss of water.

MEMBER PONERS: You | ose enough water, and

you're going to lose gas, too, and if it happens
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during your accident, when you're going to put the
maxi mum stress on that, then you' re got a problem

MR. LOBEL: Yes. And that's a concern
| can't speak to what's being done now about
Fitzpatrick. | don't know what the Staff is doing in
that area. But, yes, you're right.

Ckay. Well, | guess the point is that --
the concern is that we nay have done -- the industry
may have done these cal cul ations with such a degree of
conservati smthat naybe we're tal ki ng about sonet hi ng
that really isn't a problem --

CHAI RVAN WALLIS: We don't know, and if
t hey' ve done t he cal cul ati ons and we have the results,
then we could see if your statenent is true. Just as
a "maybe", | don't think it adds very nuch

MR LOBEL: Well, we have sone sensitivity
anal yses, we don't have a conplete realistic analysis
-- | take that back. W do have a realistic analysis
done by the licensee, which shows that there's no need
to take credit for containment pressure. W have
sensitivity studies that have been done where
different parts of the analysis were set to a
realistic value, and that indicates that it's not
necessary to take credit for containnment accident

pressure.
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So, | think we have sonme pretty good
i ndi cations that --

CHAI RVAN WALLIS: Well, it's nore than a
"maybe", we actually have an analysis behind it, and
results.

MR. LOBEL: Yes. W don't have what you
were asking for at the subconmittee neeting, we don't
have sensitivity studies that rank all these
conservati sns.

CHAI RVAN WALLI'S: | thought you prom sed
to give themto us.

MR, LOBEL: Well, we're tal king about

doing it. | think | said at the tine -- if |I didn't,
| apologize -- that it's not an easy thing to do in a
nmonth, but we are still |ooking at ways to do that.

| do have sone references that | can give
you - -

CHAI RMAN WALLIS: Is it going out for
publ i c conment ?

MR LOBEL: Yes.

CHAl RMVAN WALLIS: By the end of the
comment period, you will have perhaps sone harder
results to tal k about?

MR LOBEL: W wll have results to talk

about before then. ['ll make a commtnent to cone see
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you and tell you where we are.

The only other point | wanted to nmake was
that this situation isn't unique in the regulatory
anal yses either, that statistical LOCA and statistica
DNBR cal cul ations allow uncertainty to be treated in
a |l ess bounding way, but still conservative so that
the results aren't overly unrealistic. And in that
case, you're not putting an excessive penalty on core
desi gners when it's not necessary.

| have a list of the -- of sonme of the
conservatisnms that go into these cal cul ati ons for PWRs
and BWRs. | wasn't intending to go through it. | did
go through the BWRs at the subconmttee neeting, but
inviewof thetinme restraints here, | wasn't planning
to do that. But these -- the ones that are listed are
typical of those that are used for PWR and BWR
anal yses. They nmay not all be used in each anal ysis,
but typically nost of them are.

CHAI RMAN WALLIS: The one which ny
col | eague already referred to which was "iffy" is this
cal cul ation of debris head | oss is bounding. It neans
you assune that whatever it's called, the thin effect
and all the worst things that could possibly happen,
then you cal cul ate the head | oss across the screen?

MR. LOBEL: Yes. The head loss that's
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included in the calculations is neant to --

CHAl RMVAN WALLIS: The worst you could
possi bly cal cul at e?

MR LOBEL: |'msorry?

CHAI RVAN WALLIS: It's the worst you could
calculate, isn't it? You assune the debris is
distributed in the worst possible way across the
screen.

MR. LOBEL: For the BWRs, it's ny
understanding that it's done uniformy. For the PWRs,
| think that's still an issue being decided.

CHAI RVAN WALLI S:  What is boundi ng may be
still up in the air.

MR. LOBEL: For the PWRs, yes.

CHAI RVAN WALLI' S: The one data point given
by sone research programthat's higher than all the
ot hers has taken the boundi ng val ue --

MR. LOBEL: |I'mnot prepared to talk to
t hat .

CHAI RMAN WALLIS: It's up in the air, it
seens to ne, still

MR. LOBEL: Yes. One key point to keep in
mnd wth conservatism also is that all these
conservative assunptions are assuned to occur

simultaneously in the analysis. The worst pipe break
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is chosen in terms of it's adverse effect on NPSH
conditions, and at the same tine the paraneters
specified in the technical specifications --

CHAI RVAN WALLI'S: Do you have nunbers on
t hese slides?

MR, LOBEL: No.

CHAI RMVAN WALLIS: You | ose points for
t hat .

MR LOBEL: | tried. | tried. | called
our Help Desk. | talked to the people who knew this,
and nobody knew how to put nunbers on here. So, |
apol ogize. This isn't PowerPoint, this is Corel.

CHAI RMVAN WALLIS: On, it's sonething
weird. Ckay.

MEMBER PONERS: It's easier to use than
Power Poi nt .

(Si mul t aneous di scussion.)

MR. LOBEL: Anyway, the point is just that
all these assunptions not only are conservative but
are made simultaneously. The pipe break, the val ues
in the technical specifications are at the limting
val ues, the worst single failure occurs, and every
physi cal process takes place inits nost limting way,
and that adds confidence to the analysis that it may

be leading us in a direction we don't need to go.
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And when | tal k about this -- this is just
an observation now, this hasn't been factored i nto any
reviews, the reviews are still all done neking al
t hese conservative assunptions. |'Il nove al ong.

CHAI RVAN WALLIS: Everything in your
presentation is about conservatism not about the
realistic calculation --

MR LOBEL: There is --

CHAI RMVAN WALLIS: -- which is also
al | oned.

MR. LOBEL: Nobody has proposed that yet.
W' ve tal ked to sonme people --

CHAl RVAN WALLIS: But it's in the Reg
Quide, isn't it?

MR LOBEL: It was put in the Reg Guide as
something that would be available. It's in the Reg
Gui de as a very generalized statenment because nobody
has tried this yet and it isn't very well defined, but
the ideais that it would be used pretty much the sane
way that the cal culations are done for best estinate
LOCA --

CHAI RVAN WALLIS: Wwell, it says "95-95",
it doesn't say about what. |Is it about the pressure
inthe contai nnent, or the tenperature in the pool, or

NPSH?
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MR. LOBEL: It would be in ternms -- well,

the thinking was it would be in ternms of the nmargin,
NPSH mar gi n.

CHAI RMAN WALLI'S: If it's NPSH including
pressure drop across the screen, it's different from
if it's NPSH not including pressure drop across the
screen. So, sonmebody has got to figure out what you
really nean by this 95-95.

MR. LOBEL: And the idea was to put it in
as a very general statenent --

CHAI RVAN WALLI'S: | understand that. |
under stand t hat.

MR. LOBEL: -- and then hopefully sonebody
will attenpt to use it or at sone tine will try to --

CHAI RVAN WALLIS: Well, | guess |I'm
t hi nki ng that maybe when it cones back from public
comment, you nmay want to be a bit nore specific about
what it is that's being calculated with this 95
percent confidence, does it include the pressure drop
across the screen, or just the NPSH that you define
wi t hout including the pressure drop and things like
t hat .

MR. LOBEL: Ckay.

MEMBER RANSOM  You may have said it

before, but do these sane consi derations apply to EPU?
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Wul d you apply it?

MR LOBEL: Yes.

MEMBER RANSOM  The el ement of necessity
doesn't seem to be present in that case. | can
understand the existing plants and utilization of this
nmet hodol ogy for those, but in an EPU you'd think,
wel |, put in new equi prent or whatever you need to do.
It's just an econom c issue.

MR LOBEL: And it was that kind of
i nconsi stency that we're trying to avoid by changi ng
the position and talking just in terns of safety and
not in terms of necessity or that kind of thing.

MEMBER RANSOM Wi ch woul d permt an
extended uprate to use the sanme nethodol ogy than if
they could --

MR. LOBEL: Because necessity isn't well
defined, it never should have been in in the first
place. | guess the idea was to think nore in terns of
the possibility of nmaking these changes, but as we
talked with licensees and people with the NRC with
experience, plant experience, it wasn't a very
practical --

MEMBER RANSOM Well, the thing that is
confusing in away, if you were to design a new pl ant,

you probably wouldn't want to use this kind of
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nmet hodol ogy, you'd sinply put in punps that have a | ow
enough NPSH requirenent to not need it.

MR LOBEL: Well, in fact, that's what's
done. If you |look at the plants that | was talking
about that are using this, the older Mark Is, and the
subat nospheric contai nments because they have the
problem -- they are starting at a di sadvantage with
t heir subat nospheric value for the pressure -- and if
you assune that subat mospheric value is the val ue for

the whole NPSH anal ysis, they need the containnent

pressure. But the later Mark | contai nments, the Mark

Il and Mark I11 BWR containnents, don't take credit
for contai nment accident pressure for just the reason
you say, because they've put in better punps and
t hey' ve done a better design, but primarily it's the
punps.

There's a slide that | showed at the
subconmittee neeting that | didn't put in here, that
was a chronology of licensing of BWRs wth the
required NPSH, and for the very old BWRs the val ues
were around 27 to 30 for the required NPSH, and for
the newer plants it's down around 2 to 4. So they
have inproved this so that it's not a problem but
Mark Il and Mark 111 containments won't need credit

for contai nment accident pressure. |In fact, their
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punps can operate with saturated fluid -- in punp
saturated fluid.

MEMBER RANSOM  The concern woul d be about
new pl ants then, which, admttedly, they woul dn't need
it if they designed them properly.

MR. LOBEL: Well, hopefully the Staff
reviewers wouldn't accept this type of thing with a
new plant now. | nean, knowi ng what we know now, if
sonmebody came in with a new design and requested
cont ai nment acci dent pressure for NPSH, | think we'd
tell themto go redesign or pick another punp.

CHAI RMAN WALLIS: Sonmething | don't
under st and here, you' ve come ahead t o punp desi gn, but
in the PWR conservatism it says: "The pressure of
the containment atnosphere is equal to the vapor
pressure of the sunp water or the sunp water
tenperature”, then you don't have any overpressure.

MR. LOBEL: Right.

CHAI RMAN WALLI S: So, how can you take
credit for sonething you' ve already assunmed isn't
t here?

MR. LOBEL: That's a conservati sm because

CHAl RMAN WALLI S: It makes no sense.

MR. LOBEL: That's a conservati smthat was
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put in the standard review plan a long tinme ago, and
the thinking is that -- if you remenber the avail abl e
NPSH apprai sal, there's a nm nus-vapor pressure --

CHAI RVAN WALLI'S: But the tenperature is
| ess than 100 degrees Centigrade, it's subatnospheric
containnment, that's the pressure in the containnent.
If that's the pressure the punp sees, it's already
going to cavitate because it's going to boil the water
at the pressure -- it's already at the boiling point,
so it doesn't nmke any sense.

MR LOBEL: Well, the pressure is --

CHAI RMAN WALLIS: It's for the head, the
gravitational head, | guess.

MR. LOBEL: The pressure is high enough
that even at a conservatively cal cul ated t enperat ure,
the water is still subpooled in the sunp. But what
this is doing is, if you renenber the equation for
avai l able NPSH, there's a termfor pressure and then
there's a termfor mnus the vapor pressure. So, if |
set that pressure equal to the vapor pressure, those
two terns cancel, and the only termthat | have that's
positive that's contributing to the NPSH is the
el evation of the water within tech punp suction.

CHAI RMAN WALLI S: So, how can you take

credit for any kind of contai nment pressure 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

167

st at ement ?

MR. LOBEL: You're not, it's just an
assunpti on.

CHAI RVAN WALLI S: But you've assuned away
the thing you want to get credit for, you see ny
problemw th this thing?

MR. LOBEL: Yes, | see your problem
Maybe it shoul dn't have been included in the list, but

CHAI RVAN WALLI'S: It makes no sense.

MR LOBEL: Wll, it's an -- again, it's
an artificial thing that was done --

CHAI RVAN WALLIS: It nakes no sense
because you're trying to get credit for -- isn't this
something to do with allowing credit for pressure in
t he contai nnent ?

MR. LOBEL: But in this case, you're
setting the pressure equal to the vapor pressure just
artificially, sothe tenperatureisn't a consideration

CHAI RVAN WALLI'S: How can you get credit
for something, though -- <credit by the pressure
created by the LOCA in the contai nnent being higher
t han t he vapor pressure of the sunp water, that's the

whol e basis of it.
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MR. LOBEL: This assunption isn't doing

that. This assunption is an alternate way of doing
t he cal cul ati on.

CHAI RMAN WALLIS: It's an alternate way of
doing it.

MR. LOBEL: And the alternate way of doing
the calculation is done presumably --

CHAI RMAN WALLI S: This, again, goes back
to what we had said earlier. You ve got sort of three
di fferent ways of doing it, but they are sort of
nmut ual I y excl usive, and you're going to sort that out.
It's very confusing.

MR LOBEL: Well, | can explainit.
Unfortunately, | don't have a slide with the equation
on it, but --

CHAI RVAN WALLI'S:  No, but you understand
what | nean.

MR LOBEL: Yes.

CHAl RMVAN  WALLIS: You've got this
stat enent whi ch sort of negates any kind of credit for
any kind of overpressure.

MR LOBEL: That's the idea. That's what
this is neant to do.

CHAl RVAN WALLI'S:  The whol e di scussi on

today is about how to allow credit for overpressure.

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

169
MR. LOBEL: Well, maybe |I shouldn't have

i ncluded that. CGbviously, | shouldn't have incl uded
t hat .

CHAI RVAN WALLIS: But it's in the Cuide.

MR LOBEL: It's in the Standard Revi ew
Plan now, it's not something we're adding, and it's
neant to be a conservative way of doing the
cal cul ati on.

CHAI RVAN WALLIS: That's your position
then you're not allow ng any overpressure, correct?

MR. LOBEL: Right.

CHAl RVAN WALLIS: But that's not your
position, is it? You are allow ng overpressure.

MR LOBEL: |If the licensee chooses that
way of doing the calculation, that's an accept abl e way

CHAI RVAN WALLIS: This is an alternative
way.

MR. LOBEL: It's an alternative, right.

CHAI RVAN WALLI'S:  But the whol e di scussion
today is about --

MR. LOBEL: Well, | shouldn't have put
that in ny list.

MEMBER BONACA: Now, you say that for a

new plant you will not allow these considerations.
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Wy ?

MR LOBEL: Well, because there wouldn't
be any use to.

MEMBER BONACA: | nean, if you're making
a case for safety, it should be applicable to anyone.
| mean, |'mtrying to understand. Wy would you rel ax
this requirement which has to do with safety, but you
consi der themi nportant enough that you will not rel ax

them for a new design

MR LOBEL: | just -- this is sonething
that -- it's hard to answer that question wthout
using the word "necessary". It's sonething that we

give credit for because in cases of older plants they
can denonstrate that they have this pressure and we're
trying to make the argunment why we think that's okay,
but for a new plant starting fromscratch, it just

doesn't seemto be sonething that --

MEMBER BONACA: | understand. | nean,
understand the --

MR. LOBEL: | suppose if a licensee cane
in and said "here's our reactor design and there's no
ot her way around it", then it woul d be sonethi ng that
woul d have to be revi ewed, but |I woul d thi nk desi gni ng
a new plant you could work your way around it.

MEMBER BONACA: O course you could. O
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course you could, and you should, but | guess |I'm

following after the conversation with my colleague

here. If you are operating a plant, it's a new pl ant
-- | nean --
MR LOBEL: Well, it is and it isn't.
MEMBER BONACA: | nean, you're naking a
case for -- a safe case, you're saying that there is

sufficient margin here in these assunpti ons which are
all over the -- by the way, these aren't the sane
assunptions that are always behind the Iicensing of
this plant. So, | nmean, if you're saying there is
sufficient nmargin there that <can justify sone
backpressure, so you're naking a safety case. But
then you' re saying that it's not very good because for
a new plant I will not allow it, so it's somewhat
conflicting as a statenment, unless you introduce the
i ssue of necessity, and for necessity | can see it on
a grandfathering way if you had to -- but if you have
some certain actions where you're gaining from-- |
nmean, just the issue of necessity becones confusing.
MR. LOBEL: Well, when | was going through
the history, I was trying to show that usually this
ended up being an issue when sonet hing el se new cane
along for an existing plant that the plant could

easily neet without -- | shouldn't say "easily" --
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woul d have been not practicable for a plant to neet
wi thout taking credit for contai nment pressure.

Most of the new plants, in ny
under st andi ng, are passive anyway, and --

MEMBER BONACA:  You will still expect, if
the case is nade for a power uprate, that you would
denonstrate how sonme of these conservatisns can be
traded in or tradeoff for NPSH | nean, it's not
sinply that you nake a |ist of conservatisns and say,
"I have all these conservatisnms, so | can do what |
want" -- | nean, you will have the calculations to
show how you are using them

MR. LOBEL: ©Oh, yes. These conservatisms
woul d be used in the cal cul ation.

MEMBER BONACA: And so you woul d have the
nost pressure and you woul d denmonstrate how nuch of
this margin is still naintained.

MR. LOBEL: They would do a -- the
applicant or the power operator or whatever would do
a calculation, an NPSH cal culation. They would
calculate the containnent condition wusing the
conservatisns that are relevant to that, and then t hey
woul d do the sunp cal cul ati ons and the | oss
cal cul ations and al | those cal cul ati ons t oget her woul d

go into the NPSH cal cul ati on.
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MEMBER BONACA: And you woul d have to fee

confortable that it would maintain sufficient margin
for all the other things for which this margin was
built in. 1 mean, this margin was built in based on
many different analogies, «calculations, concerns,
initiators, and --

MR LOBEL: That's true for sone of them
but some of them were specific -- the 102 percent
obviously isn't there for NPSH

MEMBER BONACA: So this is a general Iist
of conservatisns which you woul d draw upon for --

MR. LOBEL: Right. But the point is the
102 percent is there to account for instrunent
uncertainty and the bounding of the uncertainty, but
it isusedinthe NPSHcalculation. It is included in
that calculation. 1It's one of the conservatisns in
that cal culation as well as the LOCA cal cul ati on and
transi ent cal cul ati ons.

MEMBER RANSOM | guess continuing with
that argunent a little bit, when you read the history
of this issue, it seens like this credit has been
granted on an ad hoc basis and somewhat dependent on
maybe t he revi ewer or the opinions of the people. And
in away, wWthout sonething nore definitive, | guess,

as far as future plants are concerned, or power
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uprates, you woul d expect people to take advant age of
this if it benefits them | guess.

MR LOBEL: Well, if it benefits them
nmeani ng that they need that credit for containnent
pressure, or they have to do sonething to the plant
that may be very inpractical to do --

MEMBER RANSOM Even for a new plant?

MR. LOBEL: No, not for a new plant,

that's what |'msaying. For a newplant -- | still
think for a newplant -- I'mjust speaking for nyself.
If I were the reviewer, | would expect a new pl ant not

to have to take credit for containnent pressure, |
woul d expect themto be able to design the plant so
t hey don't have to.

MEMBER RANSOM  Well, you'd expect, but
t hat doesn't nean they have to.

MR. LOBEL: It doesn't nean they have to,
and if they did, that would be a subject of the
review.

MEMBER RANSOM Even the extended power
uprate, you know, there | would think the argunent of
necessity is just sinply an econonic matter of trading
of f new punps versus not doing it, not uprating the
pl ant .

MR. LOBEL: And we decided that it was
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better -- nore appropriate to have the position that
if it's safe, it's acceptable, rather than get into
di scussi ons of now econonical it is to replace a punp,
and | eave that decision to the |icensee.

MEMBER RANSOM Wl |, when you say safe
enough, it would seem |ike that maybe inplies that
t hey should do a conplete risk analysis and show t hat
the risk is no greater than operating the plant the
way it is.

MR LOBEL: Well, can we |eave that for
the risk discussion, or do you want to answer it now?

MR. STUTZKE: Well, | guess the way to
ook at it isif they chose to subnit a risk analysis,
we woul d wel cone that, but there is, in fact, no
requirenent. W don't have a PRA rule, so we can't
demand that the licensee do a risk analysis wthout
going all the way up to the Comnm ssion and getting
approval in accordance with the Standard Revi ew Pl an,
Chapter 19, Appendix D. So, we need these sorts of
rul es, these sorts of guidance, | think, that Rick is
tal king about, to let us nmake a decision on a
deterministic basis alone. Did | say that right?

M5. RUBIN. It sounded pretty good to ne.
Mark Rubin, fromthe Staff. O course, today the risk

assessnment, the scoping or sort of the perspective
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| ook that Marty took would identify deternministic
el enents that would be inportant to preserve during
the determnistic review -- containnment integrity,
things of that nature -- and so the insights are
certainly useful for the determ nistic review, but the
wor k done shows that the risk inpact beyond design-
basis is very, very small. | nean, we're near the
threshold for the Staff to force the Ilicensee
individually to do risk evaluations. Though we
certainly woul d wel cone themif they wanted to come in
with arisk-informed submittal inthis area, they are
not required to do so by Conmi ssion policy or the
regul ati ons.

CHAI RVAN WALLI'S: Isn't this a conpliance
issue? What's risk have to got with it? The punps
are supposed to worKk.

MR LOBEL: Well, yes, it is a conpliance

issue. It's a determnistic issue, that the
calculations that are done by |icensees are done
deterministically and t hat t hese types of

conservatisns that we've been tal ki ng about to ensure
that they're not going to underestinate the avail abl e
NPSH or underestinmate the required NPSH, and that's
the analysis that's reviewed. For a recent review, we

have gotten into the risk arena nore, in part to | ook
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at the weight of these concerns. W wanted to get an
i dea of just how conservative these cal cul ati ons are,
and |l ooking at the risk aspect was one part of doing
that. But the reviewis a determnistic review, and
we |look to see that there's adequate NPSH with a
conservative anal ysis or adequate NPSH margin.

MEMBER RANSOM Don't they have to, under
Reg Guide 1.174, at |east show that what changes you
are making to the plant result in mnuscule or very
smal | risk increase?

MR. STUTZKE: Yes, but the use of Reg
Quide 1.174 is voluntary on the part of the |icensee.
That's what it neans to submit a risk-infornmed |icense
anmendnent request. They don't need to do that.

M5. RUBIN. Right. Mrk Rubin, again
Traditionally, a licensee will use a risk-inforned
approach where perhaps the determnistic basis is not
guite as strong as the traditional engineering
reviewers would like, and that the risk evaluation
provides a lot of additional enphasis and basis for
t he adequacy of the change. But, again, as M.

St ut zke pointed out, it's a voluntary approach, and if
all the determnistic requirenents are net, all the
regul ations are nmet, a licensee is to required to use

a risk evaluation risk-informed approach
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Now, the Staff does have the authority to
severe acci dent beyond desi gn-basis risk i npact where
we believe it reaches a high threshold of potentia
beyond design-basis risk or vulnerability, and the
Comm ssion was very strict in the ability that we had
to do that, and it's laid out in an office
instruction. |It's laid out in Appendix to SRP 19, and
then that cane down fromthe Comm ssion paper |aying
it out, and basically it goes into the area where al
the regul ations are nmet, so there's a presunption of
adequate protection, but because the origina
regul atory requirenents didn't treat or consider a
potential severe accident vulnerability that now we
have becone aware of, the staff can pursue severe
accident issues. In this case, Marty's |looked at it,
and we appear to cone nowhere near the threshol d where
the Staff could pursue an accurate protection
det erm nation

VICE CHAIR SHACK: But isn't it a fact
that nost people who have submitted the EPUs al so
choose to submt sone risk information -- they don't
have to, but they do.

M5. RUBIN. The power uprates is one of
t he exanpl es gi ven i n Appendi x D where the Staff woul d

want to see risk evaluations because of -- you may
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recall an issue called synergi sm synergistic effects,
where a power uprate could propagate throughout the
pl ant tim ng i ssues, change the success criteria. At
that tine, we didn't have nmuch experience in the | arge
power uprates, and because of potential to propagate
synergistically through the entire plant this assessed
criteria of many beyond design-basis accident
sequences, we identified that as one of the cases to
t he Conmi ssion where the Staff woul d pursue ri sk, but
it is voluntary when it cones in on the power uprates,
and if, in fact, any |licensees chose not to, the Staff
woul d have the burden to prove where our concern on
adequat e protection arose before we could force them
to provi de supplenental risk information, but to date
the industry has been very cooperative in this area.
| think they recogni ze the i nportance of | ooking at in
t he power uprate arena.

MR LOBEL: | think I'"mtaking too nuch
time, there's other speakers, too, solet netry to go
through this a little faster.

On punp design, | think the point is just
that these punps are robust construction, mechanical
steel, stainless steel inpellers. Stainless steel is
resistent to erosion from cavitation. There is a

guantity called suction energy. The suction energy
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for these punps --

MEMBER RANSOM |Is that just the kinetic
energy of the fluid, or is it nore conplicated?

MR LOBEL: |It's a termthe industry uses.
It really isn't a physics termso much as -- | think
it's nore enpirical.

MEMBER RANSOM |'ve heard terns |ike
"t her nodynam ¢ head" used when you' re punpi ng hydr ogen
and stuff like that.

MR LOBEL: |It's not a thernodynamc
guantity, it's the speed of the punp tines the
guantity called the suction specific speed tines the
di aneter of the inpeller eye, | think --

MEMBER RANSOM It's an enpirical --

MR. LOBEL: Yes, it's an enpirical
guantity, | believe, and the Hydraulics Institute
devel oped curves of -- based on this quantity of how
susceptible a punp would be to cavitation damage,
which is also enpirical based on data from punps of
different sizes and designs. So, it's not sonething
-- it's not thernodynamic quantity or hydraulic
guantity.

The Staff has given credit for punps
operating in cavitation with or without credit also

for contai nment accident pressure, and this is based
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on cavitation test by the punp vendor or by the
utility. This is a list of some of the tests that
have been done. Typically, the tests have been one
hour or less. Quad Cties did sone tests on an RHR
punp where they tested the punp for an hour, took it
apart and | ooked at it, put it back together, tested
it for another hour, took it apart again, inspected
it, no danmge, put it together --

CHAI RVAN WALLI S:  What does this nmean in
terms of regulation? Does this nean that Vernont
Yankee would be allowed to operate their punps with
something less than -- up to 3 percent |less than the
NPSH?

MR. LOBEL: They proposed that, and that's
still being revi ewed.

CHAI RMAN WALLIS: So, it's sonebody's
j udgnment now about whet her that's okay or not?

MR LOBEL: Well, sone of these other
cases are also less than -- 3 percent is the typical
required NPSH definition. So, in these cases when
tal k about punp speed in cavitation, typically that is
bel ow the 3 percent required -- 3 percent head drop
that's in the definition of required NPSH

MEMBER RANSOM |Is this discussion nmainly

to indicate there is added margin because you can
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operate the punp wi thout damage?

MR LOBEL: Yes, that's all.

CHAI RVAN WALLIS: It's not to say that you
woul d al | ow t henf?

MR LOBEL: W have allowed credit in sone
cases. The Vernont Yankee case, | was going to
mention, is different than sone of the others because
in the case of Vernont Yankee their testing wasn't on
a specific punp for a specific length of time. Their
basis is nmore on the judgnment of -- technical
expertise and judgnment of the punp vendor based on
tests on Vernont Yankee punps and punps simlar to the
Ver nont Yankee punps.

CHAI RVAN WALLIS: Presunably it's still
punpi ng okay, still punping the sane flow into the
sanme pressure?

MR. LOBEL: Right.

CHAI RMAN WALLIS: And all you're concerned
about is dammge.

MR LOBEL: Right. As long as there's
adequat e NPSH - -

CHAI RVAN WALLIS: So this is sort of
per f ormance-based as long as it's punping the water
and suppl yi ng enough pressure?

MR. LOBEL: Right.
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CHAI RVAN WALLI'S: So maybe they coul d do

a test that says it can be | ess than 10 percent NPSH
come back and say, "Well, we've shown that the punp
still works, now we want to have credit for that",
woul d t hat be accept abl e?

MR. LOBEL: Nobody has asked for that yet.

CHAI RVAN WALLI S:  But you don't know yet.

MR LOBEL: W don't know.

CHAI RVAN WALLIS:  Still seens a | ot of
what you had before, negotiable things in this NPSH
are still there.

MR LOBEL: There aren't hard and fast
criteria on what's acceptable and what isn't
acceptable. What's in the Reg Guide now is kind of
what was done for Beaver Valley and Quad Cities, and
Browns Ferry to sonme extent, where the punps were
tested for a given length of tine at a given | evel of
cavitation for a specific punp, and what Vernont
Yankee i s proposing is sonething different than that,
and that's still being revi ewed.

CHAI RVAN WALLIS: So that's one of the
things we're going to hear about?

MR. LOBEL: |'msure you will. W had a
di scussion -- | don't nmean this to be a Vernont Yankee

di scussion, but we had a discussion with the State
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earlier this week, tal king about just that issue.

MEMBER RANSOM  Qut of curiosity, you talk
about this as margin, and there's a desi gn aspect that
you were not design to operate in a deep cavitation
node, but if you were in an accident, the operators --
are they told to shut the punp off if -- or would you
continue to run it and hope for the best?

MR. LOBEL: The operators -- well, |
suppose it depended on what kind of accident it was
and where you were. | nean, if it was the only thing
you had that was still putting water in the core --

MEMBER RANSOM  You're going to run it,
right?

MR. LOBEL: But there are things the
operator can do to alleviate the situation. He can
turn off punps, he can throttle punps. | had a Vu-
graph that's in what | presented for the subcomm ttee,
of the effect of throttling the punp, and it has a
very significant effect.

MEMBER RANSOM  What | was getting at, if
t he punps actually will operate in those nodes, you're
clearly going to go ahead and operate them and so
there is a certain amount of margin associated with
t hat .

MR. LOBEL: | wouldn't think an operator
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woul d purposely do it if he knew the punp was
cavitating and that wasn't absolutely necessary to
keep the core covered -- and the operator has -- in
the BWR EOPs, there are curves of suppression pool
tenperature and punp flow with pressure, containnment
pressure as a paraneter, that the operator can use as
an indication of whether he has acceptabl e NPSH,
avai | abl e NPSH

MEMBER RANSOM I n fact, nost punp
manuf act ures say operating down in that node, there's
| ess cavitation damage than there is between the 3
percent and the 1 percent because you're punping
nostly vapor.

MEMBER RANSOM | | ooked into that in some
detail as part of the reassessnent, and that's a true
statenent. And there are people who say you shoul d
have an enornous anount of nmargin, which is
i mpractical in nost cases, and other people that say
no margin i s okay, that avail able equal the required
i s okay, that actually, like you were saying, alittle
bit nore is actually worse because of a distribution
and size of the voids in the punp, in the inpeller.
So, there isn't one unaninous view, but | think it's
an i ssue that certainly could use nore research by the

punp industry, fromwhat |'ve seen.
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CHAI RVAN WALLI' S: Wiy does all this inpact

the statenent you're going to put inthe Guide. W're
t al ki ng about revisions to the Gui de which sinply says
you can take credit for this pressure as |ong as you
calculate it conservatively, isn't that what it says?

MR LOBEL: Yes.

CHAI RMVAN WALLIS: And it says in a way
which is somewhat vague, if you don't want to
calculate it conservatively, you can do it
realistically and figure out sone 95-95 |imt of
somet hing, doesn't really say what. That's what's in
the guide. Wy are we tal king about all these other
t hi ngs, we shoul d just concentrate on just two things,
shouldn't we?

MR LOBEL: Well, as part of revising the
Reg Gui de, we went back and tried to do a reassessnent
of the whol e issue, and what |'m presenting -- nmaybe
|"m presenting too nmuch, but what |'m presenting is
the results of that reassessment. W didn't want to
j ust change the words without going back and | ooking
at what we' ve approved in the past, and the basis for
it.

The next part of the discussion is risk.
Let ne just say that in |ight of what ACRS has asked

for before in ternms of | ooking at other events besides
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LOCA, 1've put in two tables of other transients and
events that are considered, or they are likely to
i mpact NPSH, and di scussed themin the table in terns
of tenperature and debris, whether they generate
debris and whether they generate high tenperatures.
So, the likelihood that you'd need pressure credit for
those events and, for the BWR, depending on the
design, there's several LOCAs limting. For the PWR
the LOCA is typically the only event that requires
recirculation, and all the other events can pretty
much be handl ed fromwater fromthe TWST, so you don't
get into this issue. That's all | have.

MR. STUTZKE: Ckay. So let's talk a
l[ittle bit about the risk evaluations that |'ve done.
In an effort to get ny arns around this problem | did
sonme research into previous PRAs and PRA devel opnent
gui dance, to try to understand  better, and
specifically | had to go all the way back to WASH
1400. | | ooked at sonme of the summaries of the |PEs
and the ASME PRA Standard and t he RASP Handbook. The
RASP is the guidance for devel opment of the Staff's
SPAR nodel s. Next slide.

(Slide)

| actually found in the WASH 1400 BWR

event tree that considered |eaking containnents
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foll owing a LOCA, and specifically they had acriteria
that said if the | eakage rate is bigger than 100
percent per day and the long-termcooling fails, the
suppressi on pool cooling, then it was presuned the
ECCS punps would cavitate. That 100 percent per day
-- not double zero 100 percent -- there's a statenent
there, that's equivalent to a one-inch hole in the
side of the containment. There are different
probabilities of loss of NPSH in this scenario,
dependi ng on the size of the LOCA and the | ocation of
t he break inside the contai nnent, whether it's in the
drywell or the wetwell. So, it's alittle confusing as
to why there are different probabilities there, but
the effect that we're after, the fact that the
cont ai nnment could, in fact, be depressurized and | ead
to a loss of NPSH was captured in WASH 1400 sonme 30
years ago. Next slide.

(Slide)

What you are | ooki ng at here are summari es
of IPEresults. This is in NUREG 1560. Specifically,
there's total core danage frequency. Wen the Staff
made this report, they defined a category call ed "Loss
of decay heat renoval ", which includes things |ike
suppression pool cooling failures and failures of

contai nnment venting. One way to fail the contai nment
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venting is the operator doesn't throttle adequately.
In other words, he totally depressurizes the
containment and it would lead to a | oss of net-
positive suction head for the ECCS punps. So when you
ook at the loss of DHR realize this is all these
sorts of effects in here, it's not just specific to
| oss of NPSH. You can see for the Mark | contai nnents
it could be significant. For the Mark II1I, IV, V, VI,
it's not inmportant. The nessage here is that, yeah,
you can see sone effect in here, but the resolution of
whi ch this NUREG collected the data is so broad you
can't really infer much out of this table. | threwit
in here to let you know, in fact, | did try to | ook.
Next we junp to PRA nodel ing gui dance, next table.

(Slide)

| | ooked at the ASME PRA Standard, and
there are in fact supporting requirenents that address
the need to nodel failures that |lead to | oss of NPSH
-- AS-B3 concerni ng phenonenol ogi cal events, two in
systens. You're tal king about specifically
containnment failures effects on system operations.
Also, if you go to the RASP Handbook, that is a
practical "how to" handbook used to devel op the SPAR
nodels. It tal ks about the necessity of nodeling

| osses of NPSH.  So, the guidance exists. W have a
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PRA of sonme 30 years ago were, in fact, this nodel --
CHAI RVAN WALLIS: It's a 30-year-old PRA?
MR, STUTZKE: Well, the point is -- ny

bullet No. 3 here is beyond that | have not found a

single PRA that actually nodels | oss of NPSH due to

failure of the containment overpressure, it just
doesn't exist. It doesn't appear to be in any one of
the | PEs that were nodeled. It's not in any of the

Staf f's SPAR nodel s.

MEMBER APOSTOLAKIS:  You have actually
| ooked at all the PRAs the industry has done?

MR STUTZKE: No, sir, |'ve |ooked at what
t hey tal ked about, sunmary of the | PE nodels in that
NUREG, and | did exami ne the SPAR nodels. | talked to
t he devel opers of the SPAR nodels. As | say --

MEMBER APCSTCLAKIS: So if sonebody had
done it, your argunent is, what about the --

MR STUTZKE: | would love to see it if
t hey have done it, | would love to see it.

MEMBER RANSOM |Is the inplication here
that it's small?

MR, STUTZKE: Well, ny calculations -- |
did some risk calculations that we'll tal k about here
inamnute. The inplication here is |I'm curious why

peopl e have not nodeled this, given that credit has
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been taken for containment accident pressure. Wy
wasn't it being nodeled |like this? [1'Il also point
out for all of the Iicense amendnents so far that are
crediting contai nment overpressure haven't been ri sk-
informed, so we've never asked for the risk
information with that.

CHAI RVAN WALLIS: So it's to in the PRA
so to get sone nunber for CDF, we should add in
something for this, like the other thing --

MR. STUTZKE: In fact, | can tell you how
much to add in. | can give you an idea. GCkay. In
fact, that's what | set out to do was realizing that
previous PRA -- | couldn't find any in the previous
PRAs, | decided | would try to estinate what the
i ncrease in cord danage frequency woul d be i f | needed
the overpressure and in fact it wasn't there at the
time. And the first observation al ong devel oping this
type of nodel --

CHAI RVAN WALLI S: Tell nme what happens if
it's not there, do you assune there's no flowfromthe
punp, or what do you assume?

MR STUTZKE: Well, the first realization
is that if you |ose the overpressure, you may hot
i mredi ately generate the | oss of NPSH and cavitate to

punps in the flow In fact, if NPSH | oss, the PRA
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assunmes there is zero-flow out of that punp -- in
ot her words, the success criteria has not failed, so
it's a conservative because PRA is a binary sort of

thing. But the reason why the | oss of overpressure

doesn't i medi ately cause failure in the PRA space is
the realization that it takes tine to heat up the
inventory of the suppression pool to get the

tenperatures you need to create the phenonenon. And

to get nmy hands around this, | nade a sinple hand
cal cul ati on. | | ooked at the water in a BWR Mark
containment -- this is a bucket of water. | said,

gee, if | add all the decay heat into heating up that
wat er, how long does it heat up to | think it's about
185 degrees, which is enough to cause the vapor
pressure cavitate to punp, this sort of thing. And |
got on the order of 4 to 5 hours. Now, |I'ma risk
analyst, |I'm not a thermal-hydraulic analyst, so
realize this is a freshman | evel cal cul ation

So we then approached a |icensee and we
said, gee, could you nmake us a map cal cul ati on, give
us a real calculation, and they in fact did. They
assurmed a large recircul ation with suction break, MIV
closures, main feed continued running, no credit
what soever for contai nment overpressure, soit's |like

t he equi prent hatch was wi de open in the nodel. And
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no suppression pool cooling started at tinme zero,
right at the time of the accident. And they confirned
t hat four hours is the amount of tinme it takes to heat
up --

CHAI RVAN WALLI'S: Rem nd ne about when
this recircul ati on phase starts and when it finishes.
When does it start, when do you need the punps?

MR. STUTZKE: Well, you need the punps
running right at time zero, the ECCS punps.

CHAI RVAN WALLI'S: |I'mtal king about the
recirculation from --

MR. STUTZKE: Renenber, |'mtal ki ng about
the BWRs. |'mtalking strictly boilers right now

CHAI RMAN WALLIS: I'msorry, | was ahead
of you.

MR. LOBEL: The assunption is that at tine
zero the punps start and inject, and the operator
takes no action until ten mnutes. At ten m nutes, he
continues the injection, but he can start the
contai nment sprays and he can start cooling the
suppression pool at ten mnutes. So, the cooling of
t he suppression pool starts at ten mnutes, typically
with one train of already charged worsening the
failure, the failure of one train of already -- so one

trainis cooling the pool, so you' re putting nore heat
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inthan you're taking out, and it takes until sonetime
in the four to eight hour range before the heat
exchanger actually starts renovi ng nore heat than you
generate, and the suppression pool tenperature turns
ar ound.

CHAI RVAN WALLIS: Well, | guess |I'm not
sure what to make -- it doesn't really matter when it
happens, but what's the consequence when it does
happen? Does it matter or does it not matter? |If it
takes four hours to disaster, or five hours, or ten
hours, does it matter? | want to know what's the
consequence of reaching this stage -- isn't that what
matters? W' re taking nmuch too long here. That would
seemto be the question to answer. Do we take action
during these hours?

MR. STUTZKE: That's right, that's the
whol e pur pose.

CHAI RVAN WALLIS:  Ckay. Well, I'msorry.

MR. STUTZKE: W're certain they're not
going to sit there for four hours on their thunbs.
That's why the hours were inportant.

(Si mul t aneous di scussion.)

MR.  STUTZKE: Most views of human
reliability -- | knew you woul d wake up when we t al ked

about HRH -- we break the assessnment of the
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probability that the operator fails to take action
into two phases, the so-called diaghosis phase when
he' s under st andi ng what has gone on and what he can do
about it, and the so-called inplenentation phase which
is when he's actually manipulating controls in the

plant to inplenent his action.

As far as that inplenentation phase, we
talked to |icensed operators, and their estinmate is
the initiating a coolant can be done in very short
order follow ng indications of LOCA, and the reasons
areit's avery sinple task that's done in the control
room they are not running all over the control room
or even outside the control room It's well
proceduralized, it'strained, it's sinulatedtraining.
It's a very expected type of behavior like this.

So, understanding that, I need to
understand the probability that they don't diagnose
this accident in four hours and do sonet hi ng about it.
And in order to get some sort of feeling on this, I
went back to the old THERP to --

MEMBER APOSTOLAKI S: This stuff anmazes ne,
Marty. Wiy didn't you go to ATHEANA?

MR. STUTZKE: Not enough tinme to wade
t hr ough.

MEMBER APCSTOLAKI S: Not enough tinme to do
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what, to | earn ATHEANA?

CHAI RVAN WALLI S:  You' ve got four hours to
do it.

MEMBER APOSTOLAKIS: | mean, we're
spending so nuch noney devel oping ATHEANA, and
everybody goes back to THERP, ASEP. | nmean, you are
one of many. |It's just that |I'm perplexed, as ny
col | eague would say. |Is it that ATHEANA i s not easy
to use?

MR STUTZKE: | haven't studi ed ATHEANA
for ten years, so | don't know whether it's easy to
use or not.

MEMBER APOSTOLAKIS: So, it's been in
devel opnent for nore than ten years, right?

MR STUTZKE: That's correct.

CHAI RVAN WALLIS: So they won't make a
m stake in diagnosis in four hours with a probability
of 5E to the m nus-?

MR STUTZKE: 4E to the minus-3. But
realize that --

CHAI RVAN WALLIS: What's the data say? |
nmean, does it tell you why t hey were confused for nost
of the day, it seens to ne.

MR. STUTZKE: And they fail ed.

CHAI RVAN WALLI S:  Maybe it was two hours,
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but it was hours anyway.

MR. STUTZKE: And they fail ed.

CHAI RVAN WALLI S:  The confusi on was over
two hours, wasn't it, sonething |ike that?

MR, STUTZKE: | think the best way to | ook
at this diagnosis error, it's roughly 10 tines hi gher
than the diagnosis error that's in the baseline SPAR
nodel s which is based on the SPAR-H net hodol ogy.

MEMBER APOSTCLAKI'S:  SPAR-H now i s nore
useful ? Ww.

MR. STUTZKE: It's the basis for the

numbers.

MEMBER APOSTOLAKIS: | know.

CHAI RVAN WALLI S:  Movi ng al ong.

MR. STUTZKE: Ckay. So, in response to
t he subcommittee's request, | had done a back- of -t he-

envel ope cal culation of the increase in core danage
frequency. Since that time, | have nodified all the
SPAR nodels. | changed all the event trees.

constructed new fault trees, requantified things. The
fault tree devel opnment included a | oss of contai nnment
integrity, considered pre-existing | eaks and failure
of the containnment isolation including the MSIVs that
Bi |l Furman had pointed out to ne in our |ast neeting,

so | did put those in like that. The data for these
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conmes -- for the pre-existing | eaks cones from NUREG
1493, whi ch was i ssued back in '95, Septenber of 1995,
and every interimguidance. Primarily, this is based
on extending ILRT test intervals up to 10 or 15 years
like this. That data for pre-existing | eaks of
sufficient size to get us in trouble is about five
failures in 182 tests, and that size is 35 L sub A
that's where the nunbers cone from

So, | put all this in, requantified it.
| find out that stuck open relief val ve sequences seem
to be significant, that's 80 percent of the increase
in core damage frequency. The LOCAs and the transient
initiators are the other 20 percent. The ATWS was
almost a blip, | couldn't measure any significant

change in ATWS

To give you an idea, when | | ook at the
basel i ne SPAR nodel which is not crediting -- or not
consi dering any contai nnent overpressure at all, and

| performny analysis, the change in the CDF is on the
order of 3 times to the mnus-8 per year, very smal
nunber .

MEMBER APOSTCLAKI S:  What does the | ast
sentence there nmean -- "The change in the CDF is well
wi thin the Regul atory Gui de gui del i nes"?

MR. STUTZKE: | needed sone basis to | ook
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at the CDF, so | went into the delta CDF versus
baseline CDF tables in the Reg Guide to see where we
would fall. In other words, if this were --

MEMBER APCSTCOLAKIS: Are you changi ng
anything in the licensing basis?

MR STUTZKE: Yes.

MEMBER APCSTCOLAKIS:  Are you? | thought
you were addressing an issue of inconpleteness.

MR. STUTZKE: It really is, and the
guestion is how inconplete were we, and it doesn't
seemthat we're that inconplete.

MEMBER APCSTCOLAKI S:  Yes, but you don't
need to invoke 1.174 to claimthat, do you?

MR. STUTZKE: No.

MEMBER APOSTOLAKI S:  No.

M5. RUBIN:. This is Mark Rubin again.
think the point is this is a clear indication that
there's no question of adequate protection, we're not
rai sing any questions. And 1.174 criteria is one of
the trip points that the Guidance identifies to where
we mght start to look a little deeper, ask a few
addi tional questions, and you're three orders of
magni t ude below it.

MEMBER DENNI NG  Were these concl usions

for both Ps and Bs?
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MR STUTZKE: Only Bs.

MEMBER DENNI NG Only Bs.

MR. STUTZKE: Only Bs so far

MEMBER DENNI NG So far. Okay.

MR STUTZKE: It's a lot of work to nodify
t he SPAR nodel s.

MEMBER DENNI NG  There's certain plants
t hough, that require the credit, yes?

MR. STUTZKE: That's right.

MEMBER DENNI NG And anot her issue is that
we really don't know how cl ose plants are in LOCAs to
t he NPSH mar gi n anyway because of the anmount of debris
on there, soit's -- I"'mnot sure we're in a position
to be able to conpletely eval uate how i nportant that
NPSH margin is.

MR. STUTZKE: Yes, | certainly agree for
the PWRs. | can't comment on it now because we
haven't | ooked at it.

MEMBER APCSTOLAKIS: Wiy didn't you put
t he nunber on the screen, I'mcurious? You told us it
was 3 tines to the m nus-8.

MR STUTZKE: Because | calculated it two
days ago.

MEMBER APOSTCLAKIS: And it takes nore

than two days to prepare a slide?
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MR. STUTZKE: You guys need your slides in

advance.

MEMBER APOSTCLAKIS: On, it's our fault,
Marty?

MEMBER DENNI NG Now, sone plants are nore
susceptible -- even the Bs -- sone plants are nore

suscepti bl e than others, right?

MR. STUTZKE: That's right.

MEMBER DENNING Is that 3 tinmes 10 to the
m nus-8 averaged over all plants, or is that for the

MR STUTZKE: No, that's the Mark |

MEMBER DENNI NG  That's for the Mark I and
the Mark | is the issue?

MR STUTZKE: It's the classic Mark |

MEMBER DENNI NG And that's the one that's
the greater issue.

MR. STUTZKE: Right.

MEMBER APCSTOLAKIS: So, 3 tinmes to the
mnus-8 is what? | nean --

MR, STUTZKE: Well, it's for a single
plant, it's a point estimate of just the change when
adding in the credit for overpressure --

MEMBER APOSTOLAKIS:  But was it a range of

nunbers and 3 tines to the m nus-8 was the |argest?
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MR. STUTZKE: No, just for a single plant,

a single SPAR nodel, which is representative of a
single plant. In other words, | can't tell you that
|'ve | ooked at all the BWRs.

MEMBER APOSTOLAKI S:  Ckay. Ckay.

MEMBER POWNERS: Wiy woul d this be
surprising that there would be a snmall nunber? |
nmean, if that's the only thing wong with the plant --
pl ants are reasonably robust things. Don't you have
to | ook at a range of other configurations to see if
you're going to have a probl enf

VEMBER APCSTOLAKI S: Li ke what
configurations?

MEMBER POWERS: | don't know, |'mjust
aski ng the questi on.

CHAl RVAN WALLIS: We do have sone ot her

presenters.

MR, STUTZKE: |'m al nost finished. The
other thing that | will add in here -- and | guess |
can forego the other slides -- is that | did | ook at

the inpact of increasing |ILRT frequencies. The

nunbers | gave you are based on the three tests in ten
years. | have cal cul ated nunbers for one test in ten
years and one test in 15 years, which is small. One

test in 15 years is about 2tinmes 7 to the mnus-7, so
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it's small.

So, the conclusion out of all this is at
| east on the one BWR that |'ve | ooked at is that |
don't find any indicationinrisk basetotell ne that
| have an adequate protection issue here.

MEMBER DENNING Are you effectively
taking credit on the Mark 1, however, that it is
nitrogen inerted, and so we have a highreliability in
containment integrities, is that --

MR, STUTZKE: Well, that |LRT data that
was used to calculate the probability of pre-existing
| eaks just seens to be total nunber of ILRTs in the
fleet -- all plants -- and there's only been five

failures. Most likely, those are PWRs, so it's very

conservative. | think that's enough.
CHAI RVAN WALLI'S:  Well, let's see now |f
the risk is very small, and you've indicated it only

happens with |arge break LOCAs or sonething, only
happens as very unlikely events, and if you | ose the
punp due to NPSH, it doesn't really matter. You could
equally lose it because of screen bl ockage.

MR STUTZKE: That's true.

CHAI RVAN WALLI'S:  And that's uni nportant,
too. Al this stuff is negligible?

MR. STUTZKE: | haven't assessed string or
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pl ug-in, just whatever is on the front.

CHAI RMAN WALLI S: The consequence is the
same, isn't it -- you |l ose the punp.

MR. STUTZKE: That's right, but the PRA
considers all possible ways of |osing the punp,
including that it just doesn't start, it's the
mai nt enance at the tinme, and things |ike that.

CHAI RVAN WALLIS: So, are you telling ne
that losing the circulation punp is not an inportant
thing to happen, it doesn't matter?

MR. STUTZKE: No, |'mnot saying that at
all. What I'msaying is that the increase in risk
caused by losing the punp due to | oss of NPSH due to
holes in the containment is small. It's a very
specific failure node.

MEMBER DENNI NG It's just the coincidence
of a LOCA plus --

CHAI RVAN WALLIS: All those things are so
unl i kel y.

MEMBER DENNING Well, | think the
critical things are just the incidence of a LOCA in
combination with loss of containnent integrity is
really a very small nunber.

MEMBER APOSTOLAKI S: Wl |, anot her factor,

t hough, that brings the nunber down is the probability
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that the operators will fail to do anything.

MR STUTZKE: That's correct.

MEMBER APOSTCLAKI'S: | nean, that's three
orders of magnitude you' re gaining there.

MR STUTZKE: That's correct.

MEMBER APOSTCLAKI'S:  Wiich is the direct

result of the fact that you have plenty of tine,

right?

MR. STUTZKE: That's right.

MEMBER APCSTOLAKIS: And also their
trai ni ng.

MR STUTZKE: One way to look at it is
defense-in-depth. | nean, first of all, it's not
likely you'll lose the integrity of the contai nment

because it's inspected, it's tested, it's built well.
But even if you do, the operators have tine to react.

MEMBER DENNI NG On the BWR

MR. STUTZKE: On the BWRs.

MEMBER RANSOM W need to nove along. W
have one nore speaker, | think. Maybe you can
summari ze.

MR. LOBEL: The concl usions, we've gone
t hrough themall, the risk is contai nnent pressure for
NPSH is negligible, there's a high confidence in the

contai nnment integrity, no change to operator actions
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is required, the reliance on contai nment overpressure
may be the result of an over, parts of cavitation
tested for short periods of tine with no danage, and
the credit for contai nment pressure for BWRs appears
to be limted to the older nodels with high required
NPSH nodel s.

MEMBER RANSOM  Thank you.

I ncidentally, thereis one nore issue that
| guess you're al so changi ng the SRP-6213 whi ch has to
do with the mass and energy discharge to the
contai nnent, and you're asking us to --

MR. LOBEL: Not as a part of this.

MEMBER RANSOM Ch, this is a separate
i ssue?

MR LOBEL: Was that included? It
shoul dn't have been. It is being nonitored, we didn't
need to bring it up.

MR. SHERMAN: Good afternoon. |'mBill
Sher man, the Vernont State Nucl ear Engi neer, and we' ve
al so engaged assi stance from David Lochbaum who you
probabl y know, fromthe Uni on of Concerned Scienti sts.
| know we're a little bit behind tinmew se, and |
believe that | can catch up -- not at 3:30, but as
qgui ckly as | can.

Also with us today i s the Vernont Director
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of Public Advocacy, Sarah Hof mann, al so representing
the State of Vernmont, and on behalf of Governor
Dougl as, we appreciate very nmuch being able to cone
and have you hear our commends fromthe State.

The reason that we're here and our
interest in overpressure relates to the nucl ear plant
inour State requesting extended power uprate. W have
a State responsibility to review aspects of the
ext ended power uprate, and as part of that we noted
that the plant was requesting a change in its design
basis. It did not previously take credit for
contai nment overpressure, and with extended power
uprate they requested to do that, and we are concer ned
about that. So, that is the reason that we're here.

W made a nore detailed presentation to
t he subconm ttee, the Thernmal - Hydraul i ¢ Subcomi tt ee,
July 19th, and we have a sunmary of that presentation
here. We will at times make reference to a reference
plant. It is obviously Vernont Yankee because that's
the plant that we review and that we're interested in
i n Vernont.

The reason that we're here is because of
something that wasn't exactly made clear in the
Staff's presentation. The Staff indicated that

overpressure credit was granted for various need
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situations that came out of the sunp/strainer reviews
and had come fromearlier reviews before Safety Reg
GQuide 1.1 had been issued, but sonewhere along the
I i ne when ext ended power uprat es began, extended power
uprates, in their philosophy, used margin. Somewhere
along the line there was a Staff decision to all ow
licensees to use margin by granting them extended
power uprate to cut into the NPSH margin. | don't
know that it was ever flagged as a particular policy
change, and | think that's why we're here.

So, we're here because we found i n Ver nont
that the Staff wasn't following its own guidance in
Regulatory CGuide 1.82, Rev 3. As aresult, we
initiated an Atomic Safety and Licensing Board
proceedi ng, which is ongoi ng, questioning this use of
over pressure.

CHAI RVAN WALLI'S:  You noticed that the
Staff was presenting a revision to that Guide?

MR SHERMAN: Yes, that's correct.

CHAI RMAN WALLI' S: So, obviously, they were
awar e of some deficiencies inits own gui dance at that
time as it existed, in Rev 3.

MR. SHERMAN: | believe so, but |I'm not
sure if we didn't help them understand that.

CHAI RVAN WALLI'S: So you can take credit
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for Rev 4 then.

MR. SHERVAN. |'m not sure about that, but
we all try and hel p each other. Qur issue --

CHAI RMVAN WALLI'S: The thing that is of
interest to this conmmttee is whether you are now
happy with Rev 4.

MR. SHERMAN:  No, | think that what we're
going to say here, given a mnute, we're going to say
that we prefer not, but we'll explain.

Qur issue is not only with the |licensee,
but it's also with the Staff. Wth the |icensee, the
Atomi c Safety and Licensing Board proceedings are
structured to question what the |licensee is doing, but
we al so have i ssues with what the Staff is doing. And
in that regard, we have extrenely high confidence in
this body as a body which can consider this issue and
can assist in resolving our concern.

This is what we would wish out of this
neeting. One doesn't always get what one w shes.
Wat we would wish is that the commttee would
carefully consider the technical issues surrounding
the general allowance for <crediting containnment
overpressure as proposed in Rev 4. W also would wi sh
that the cormittee could provide sone indication in

the near-term of its position on this general
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al l owance for crediting contai nnent overpressure. As
| say, one doesn't al ways get one's w shes, but that's
certainly a wish that we have.

CHAI RVAN WALLIS:  Well, this guide is not
yet finished. It goes out for public coment --

MR SHERMAN: We understand that.

CHAl RVAN WALLIS: -- and the final version
t hat we advi se about may | ook quite different fromthe
one you have.

MR SHERMAN: That's true, and therefore
it may not be possible for the conmttee to provide an
indication in the near-term

CHAI RVAN WALLIS: W might be able to
provi de general indication of our position in sone
general way yet.

MR. SHERMAN. Perhaps so. As has been
stated, the current overpressure credit guidance in
Rev 3 is no overpressure credit except where needed
and where the design cannot be practicably altered.

What we pointed out in power uprate is
t hat because uprate is not needed, the plant works
finewithout it, uprate didn't neet that criteria and,
al so, we believe pretty strongly that the design can
be practicably altered. And so this sort of Staff

policy change that occurred to allow this cut into
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overpressure credit for power uprate was sonething in
i eu of asking |licensees whet her their design could be
practicably altered.

| don't knowif it's appropriate for you
to nention -- maybe not -- at this point I'mnot sure.

MR. LOCHBAUM What Bill is referring to
is that the reference plant's reference owner has made
a change at another facility when faced with
cont ai nment overpressure, they just sinply replaced
the inpeller punps -- the inpellers on the punps, in
order to avoid having to take credit for containment
overpressure. So there are always alternatives. The
reference plant -- it's not even clear that they did
a consideration of what the cost or what the inpacts
of that possibility would be before ruling it out,
they just went strai ght to the containnent
overpressure credit.

MR. SHERMAN:  Vernont believes that the
uncertainties are such that this gui dance shoul d not
be changed, and let ne explain that nore clearly.
What we believe is that the uncertainties in whether
NPSH wi | | be adequate and whether the punp will fai
as a result of NPSH probl ens are hi gh enough such t hat
the additional conservatism that has always been

present and provided by containnent overpressure
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should be retained as an additional conservatism a
type of defense-in-depth, if you wish. And this wll
becone nore clear in two or three nore slides, how --

what we feel about this.

In the subcommttee, we identified -- and
| won't go through them here, | go through them two
sl i des from now -- we consi dered numnmber ed

uncertainties 1 through 8, uncertainties associated
with whether the punp will adequately function and
whet her there will be adequate NPSH. | won't read the
slide into the record just now.

W provided the next slide that |I' mgoing
to show at the subconmmittee presentation. Dr.
Apost ol aki s has not seenit, but you'll see it herein
just a mnute. W're not quite sure that our framework
isright, but at least it expresses what we're trying
to show.

The total uncertainty or PRA shoul d be the
sum of events and chall enges to NPSH adequacy. M.
Stutzke just identified that he had | ooked at LOCA,
ATWE, a nd Safety Relief Valve Discharge, and we're
happy about that because that's a change from the
subconmittee presentation. The Safety Relief Valve
Di scharge, as we would expect, is nore significant

because it happens nore often; the LOCA |ess
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significant. | don't know that he identified whether
he had | ooked at Station Bl ackout, which probably is
nore significant, or Appendix RFire which is probably
of | esser significance. But the sum or the overal
change in CDF should be the sum of all of those
chal | enges to NPSH

So, if we look at maybe a way of | ooking
at the challenges for the punp failing due to
i nadequat e NPSH, one uncertainty is that the NPSHr is
not sufficient. M. Lobel, in his presentation, spoke
about a cavitation slide. He didn't nunber his
slides, but on that slide it said the Staff has
approved punp operation under cavitation bel ow NPSH-r
with or wthout credit for containment accident
pressure based on punp cavitation testing. WlIl, that
may be true, but on the reference plant, the one we
reviewed, there haven't been cavitation tests, or at
| east the |icensee doesn't have themnor has the Staff
asked the licensee for them And our point there, Dr.
Apost ol aki s says that there's an uncertainty. There's
an uncertainty that sonmebody coul d assi gn a val ue t hat
could feed into a CDF for punp failure.

Debris head l|loss nore than expected.
Again, there's an uncertainty associated with that.

It was interesting -- and ny goal is no to criticize
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nmy col |l eague's presentation exactly. In answer to a
guestion about debris head, the answer was it's a
resol ved i ssue unless it needs to be brought up agai n.
And that's just our point, there's sone uncertainty
associ ated with whether the debris head loss is nore
t han expected and it ought to be quantified, and we
ought to figure it out before we give up the initial
margin that exists -- we voluntarily give up the
initial that exists with contai nment overpressure.

The NPSH margin insufficient, M. Lobel
spoke about howif we operate at the NPSHr, we may be
operating -- or even a little above it -- we nay be
operating at the worst cavitation region, and there's
a question | believe at the end of his discussion was
that the i ndustry needs to do nore work t here, but our
point is it's an wuncertainty, and if it were
guantified -- you could attenpt to quantify that
uncertainty and cone up with a probability of the punp
failure due to i nadequate NPSH

Containnent fails to hold pressure.
Actual ly, M. Stutzke's presentation only considered
that item The probability that he gave you only
considered that item and our concern is greater than
that. Qur concern is that you shouldn't give up

over pressure because all of these itens contribute to
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the possibility of punp failure, and you ought to hold
it in reserve because the uncertainties are great
enough.

One conment about M. St ut zke' s
presentation is that he indicated that he had added
the MSI Vs to his fault tree, which we suggested at the
subcomm ttee weren't included. He indicated that he
used failure rate data from NUREG 1493, | believe the
nunber was, from21995, however, at the subconmmittee we
provi ded i nformation for the reference plant over the
|ast ten years of actual tests which indicated, |
woul d guess, a much higher failure rate than that
NUREG, though | haven't had the opportunity to | ook at
it. M point then is that there's an uncertainty even
with the nunbers that he's gotten, and that
uncertainty perhaps could be taken into account
sonehow.

| nsuf ficient devel oped pressure or sunp
tenperature higher than predicted relate to -- nostly
relate to the list of conservatisns that we didn't
di scuss because of tinme, but they were discussed by
M. Lobel at subcommittee. Still, there is some
probability of each one of these things, the pressure
bei ng i nsufficiently devel oped or the sunp tenperature

hi gher than predi cted.

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

216

My last item on the fault tree here is
operator fails to retain sufficient pressure. That's
real interesting. First, one of the nmenbers asked a
guestion -- | believe it was you, Dr. Ransom-- asked
a question about isn't the operator conflicted,
reduci ng tenperature but having to keep it up. And
M. Lobel's answer was there will be a place in
operating procedure which says where the operator can
reduce the pressure to, but not on the reference pl ant
because at ASLB one of our assertions was that the
| icensee stated they were making no changes to their
ener gency operating procedures, we were not granted a
contenti on because the reference plant basically swore
that they did not need to make any change, not that
t hat shoul d be resolved here, only that that's enough
to verify that there is an wuncertainty, a real
uncertainty as to whether the operator will retain the
anount of pressure that he's supposed to have.

And i f there was any overriding
uncertainty, it's the overriding uncertainty of things
t hat haven't happened yet, that you don't know about.
It might be trite to talk about Davi s-Besse. All of
the conm ttee understands the sunp/strainer history
and the fact that we've had three bites at the apple

totry and get that one right. The Fitzpatrick Torus
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leak is a new issue, it's a containment integrity
i ssue that, again, whether it will be a single event
or whether it will be the beginning of a new thing
that needs to be reviewed, we don't know, but nost
likely existing PRA and probability anal ysis haven't
consi dered that.

Just this last week, there was a Hope
Creek vacuum breaker failure. It mght be again. It
m ght be isolated. But the overriding thing is that
inall these probabilistic anal yses, as you wel |l know,
t he bugaboo is those things which haven't happened
yet.

This slide is out of character for the way
that I want to be because, again, it sounds a little
bit trite, but it is our concern in Vernmont, and that
is that a nost unfortunate situation would be to give
up contai nment overpressure and then to have one of
t hese uncertainties come around and then to have to go
through a period |i ke the PARs are in right now where
it is pretty well asserted that until they get it
fixed, it's not in as good a safety consideration --
as good a safety position as we'd like to have it. W
woul d hate to have that cone true. The reason it's a
bad slide is because the "what if" kind of discussions

are never very satisfying.
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Here's our sunmary. W believe that the
uncertainties that we've identified are real, even
using the words that the Staff made in their
presentation. |If you take it froma determnistic
point of view, we think the uncertainties are great
enough to direct that you should hold overpressure as
a conservatism

| f you take it froma probabilistic point
of view --

CHAI RVMAN WALLI'S:  You nean the |ack of
credit for overpressure?

MR. SHERVAN. Yes. |If you take it froma
probabi |l i stic point of view, we just don't think that
the PRA techniques that we've seen -- and even M.
Stut zke pretty rmuch identified that there hasn't been
alot of it out there -- are enough to have us give up
this overpressure credit voluntarily.

So, here's what Vernmont is really
requesting, and that is that we're very concerned
about this, but we have high trust in your ability to
| ook at it, and we hope that you consider all of this
very carefully. | hesitated whether | would say this,
but | believe that when you asked the Staff at the
subconmittee to quantify the conservatisns, and then

they came back today and said, "Oh, gosh, we just
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couldn't doit", I don't think you should accept that
as an answer, or | don't think you should assent to
this while accepting that as an answer. | had a nman
work for me 25 years ago who said to ne, "l can't
possi bly give you a schedule for delivering radiation
nonitors”, and | | ooked at himand at the next round
of layoffs he wasn't with the conpany anynore.

MR. LOCHBAUM Duly not ed.

MR. SHERVMAN. But | don't nmean to say that
-- | just don't think you should accept that. | think
that you should |l ook at it very, very carefully, but
we do appreciate the ability to be heard on this.
Thank you.

MEMBER RANSOM  Thank you. | guess a
little bit of areply, I'"'mnot sure we're being asked
to approve or di sapprove of this revision, but rather
whether to release it for public conment.

MR. SHERVMAN: As | said, we understand
that, and if you were able to say anything on it at
this point, it could be helpful for the State of
Vermont. |If not, then next tine is another tine.

MEMBER RANSOM  Are your concerns, or
Vermont's, a fear for possibility of an accident, or
what is notivating -- or is it there's not a need for

this power uprate, or conbination?
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MR. SHERMAN. The power uprate is a

vol untary endeavor by the utility. 1In the State of
Vernont, as a matter of fact, we have | ooked at it on
an econom ¢ basis, and we think that it would be a
useful thing, but as all say, safety overrides
econom ¢ benefit.

W have a high suspicion that there are
practicable alternatives well withinthe bounds of the
overall cost of power wuprate. And so our basic
feeling is that we are not sure what safety -- what
t he degree of safety being given up in granting this
overpressure credit is, but we suspect that it would
be better not to grant it, that it would be better to
mai ntai n the current guidance, which is where needed
or cannot be practicably altered.

MR. LOCHBAUM Dr. Ransom | just wanted
to add one thing to what Bill said in response to your
guestion -- really, the first question about the --
you're being asked to conment on whether this Draft
Reg CGuide should go out for public corment or not.
That is, indeed, true, but it's also true that the
practice outlined in the Draft Reg Guide is really
what the Staff has been doing to this point. So,k if
t here are any concerns about that practice whichis in

effect today and is being applied to the reference
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pl ant and others in the pipeline, it wuld be great
for the ACRS to articul ate those concerns now. It

woul d be even better if the final version of the Reg
Gui de captured that, but it's not that we're going to
somet hing and we're on solid ground now, we're not on
solid ground now. The hope is that soneday that will
be corrected, but it would be nice to address that

deficiency today as clearly as could be articul at ed.

MEMBER RANSOM |'msure there's going to
be an interesting discussion. Thank you.

CHAl RVAN WALLIS:  Are we finished now with
t his?

MEMBER RANSOM  Well, | assunme we're out
of time, so | won't ask to go around the room |
think we'll do that later, if that's okay with you,
M. Chai r man.

CHAI RVAN WALLI S:  Unl ess a nenber has sone
burning desire to express hinself on this nmatter now
-- | don't notice that -- so |I'mquite happy to nove
on to the break.

MEMBER RANSOM | think at some point |
need sonme help if I"'mgoing to wite a letter onthis
subject, and it appears to be difficult.

MEMBER APOSTOLAKI S:  You nean you haven't

witten it yet?

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

222

VOCE: I'll lend you ny conputer.

CHAI RVAN WALLIS: Ckay. W wll take a
break for 15 mnutes. W' Il cone back at five mnutes
past 4:00.

(Wher eupon, a short recess was taken.)

CHAl RVAN WALLIS: | want to call us back
into session. | think we have a quorum | assune we
have sone speakers.

MEMBER PONERS: W have speakers. W have
know edgeabl e i ndividuals. W have issues. W have
a Draft Resol ution.

CHAI RVAN WALLIS: In that case, we have a
very interesting technical topic comng up, and I will
ask ny col | eague, Dana Powers, to lead us through it.

MEMBER PONERS: And | will do so gladly.
M. Chairman and fellow nmenbers of the ACRS, we're
going to deal with a real reactor issue today, reactor
fuel .

As many of you know that | have enjoyed
the last few nonths of re-exam ning 10 CFR 50. 46 and
the definition of design-basis accidents, and nuch of
t hat attention has been devoted to the arcane field of
fracture mechanics and the definition of break size,
which fails to nmeet the standards of precise science.

W do have other requirenents in the
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regulation, and that principally deals wth the
requi renent that we'd li ke to keep the core cool abl e,
or in thinking about what it takes to keep the core
cool able, you would like to maintain the geonetry of
the core. 1In order to maintain the geonetry of the
core, you would like to assure that the cladding on
the duel does not Dbecone enbrittled. As a
consequence, a variety of requirenents have been
included in the regulations that deal w th cladding
oxi dation, and when they were done, they were done in
a way that is particularly clad type specific, and
it's technol ogy specific.

Wl |, this has becone burdensone for al
concerned as we nove first to higher burnup fuel and
t hen as a consequence to evol ving and i nprovi ng types
of cladding. So, it is evident that if we're in the
busi ness of relooking at 50.46 for the definition of
a desi gn-basis accident, it mght be opportune also to
| ook at the coolability requirenents. In addition,
sone research has been conducted in this area of
cl addi ng taking high | evels of burnup, and sone
di scoveri es have been nmade that are pertinent to the
issue of enmbrittlenent.

Consequently, the RES staff has taken this

research and proposed what nmight be a candi date
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alternative, and they will speak to that alternative
to us and the underlying research. W will al so have
presentations by EPRI and the industry on their view
about this research and the possible alternatives.

They are looking to us for aletter to RES
which | believe would say to the effect that there are
good bases for us continuing along in this direction.
So, the commttee, when it |ooks at this research,
t hi nk shoul d be bearing three questions in nmnd. One
is, of course, should be | ooking to anmend or alter the
requi renents concerning coolability in the Code of
Federal Regul ations at this tinme based on the research
we have in hand.

| f we agree that shoul d be done -- and t he
notivations for that are both research and the burden
i nposed by a highly specific regulation-- if we agree
that that shoul d be done, the next question is should
be [|ooking at an amendnent that parallels in
specificity the existing regulation, or shoul d we | ook
at a hi gher | evel change and rel egate specificity that
m ght deal both with cladding type and regul ations to
regul atory gui des.

And, finally, if we agree to the other
first two questions, then is the alternative being

advanced by RES the one that we woul d espouse at this
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time?

Wth that introduction, | will turntothe
first speaker who, on ny agenda, is listed as Dr.
Meyer, unless the group has some opening comments to
make. Dr. Meyer.

CHAI RMAN WALLI'S: | have a question. Are
we going to hear fromNRR at all?

MEMBER POVERS: They are not part of this
equation at this tine.

CHAI RVAN WALLI S: Ckay. Thank you.

MEMBER PONERS: As far as | know. On ny
agenda, they are not.

DR MEYER. NRR is fully involved in our
di scussions, but at the noment the presentation wll
be made by --

MEMBER PONERS: They are assuredly wel cone
at any point to make comrents and observations as t hey
see fit.

DR MEYER In the late 1980s and early
'90s, we becanme aware of burnup effects in fuel
pellets and in fuel rod cladding that we hadn't
antici pated. W suspected that these m ght have sone
impact on fuel damage criteria that are used in
i censing, since nost of the criteria had been derived

fromdata on unirradi ated or | ow burnup material s.
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In 1995, we initiated a small effort at
Argonne National Laboratory to explore these issues,
and by 1997 we had organized a significant research
programat Argonne to determ ne the effects of burnup
and of the new cladding alloys that had been
i ntroduced to achi eve hi gher burnups on the criteria
used to anal yze | oss of cool ant accidents. Fromthat
time forward, we've had industry cooperation in the
effort.

| want to especially acknow edge the
El ectric Power Research Institute, EPRI, and their
early lead in this cooperation. Wthin a few years
after EPRI joined the effort, the cooperation grewto
i ncl ude Framat one, Westinghouse, G obal Nucl ear Fuel,
and the Departnment of Energy, as well as good
international cooperation wth organizations |ike
Kurchatov Institute in Russia, Japan Atom c Energy
Research Institute, and the I nstitute for Radi ol ogi cal
and Nucl ear Safety, IRSM in France.

Qur work is not finished, and we have a
formal research plan in place to continue confirmatory
work after revising the regulatory criteria, There
are remai ning uncertainties and there is a need to
devel op stream i ne procedures. However, the work has

progressed to a point at which we want to define
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revised criteria that can be used in a rul emaking
effort sometinme next year.

So, my purpose today is to describe the
proposed criteria, to showyou the supporting data, to
poi nt out where there are holes in the data and to say
what we are doing about it. And ny chall enge has been
to try and capture these conplicated burnup and all oy
effects with sinple changes to the enbrittlenent
criteria so that there is little or no inpact on the
| arge ECCS evaluation nodels that are used in the
safety analysis. So, |I'mgoing to be talking
specifically about the -- what we call the
enbrittlement criteria in 50.46, subparagraphs (b) (1)
and (b)(2). One of these two criteria is the peak
cl adding tenperature limt of 22 degrees Fahrenheit,
1204 Centi grade --

CHAI RVAN  WALLIS: | assunme 4 is
uni nportant because in your slides you use 1200 C
The 4 is uninportant. You use 1200 C to nean 2200 F.

DR. MEYER. Yes. That's right. 1In the
rest of the slides, you'll just see 1200. kay. And
the current limt on cladding oxidationis 17 percent.
These are nunbers that nost of us are famliar wth.

In Appendix K, where it describes

eval uation nodels, there is a requirenent to consider
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t ow sided oxidation within an inch and a half either
direction of the rupture. And nore recently, in 1998,
there was an information notice that clarified a point
inan attenpt to make a sort of interi maccomobdation
of the burnup effects, and that point was to consider
total oxidation which is stated in the regulation to
nmean the sum of the pre-accident oxidation or
corrosion, and the transi ent oxidation. So, those two
t oget her should be linmted to 17 percent.

MEMBER POWNERS: Dr. Meyer, | think it
m ght be useful for the commttee to note that the
first two requirenents, the tenperature and the
oxi dation, are intimately coupl ed phenonenol ogi cal | y,
and consequently that peak tenperature -- clad can
only set at that tenperature only for a very, very
brief period of tine.

DR. MEYER. W may get into sonme of these
techni cal details just dependi ng on the question.

CHAI RMVAN WALLI'S: Now, are these just --

MEMBER PONERS: |f they're going to ask
about 4 degrees Centigrade, | figure we better --

CHAI RMAN WALLIS: Is there enbrittlement
criteria of the peak cl addi ng tenperature, you're only
concerned about its effect on enbrittlenment nore than

anyt hi ng el se?
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DR. MEYER  There was -- as Dana really

tried to capture in his opening remark, there was a
sort of cascading logic that started from a general
design criterion that said nake sure you can cool the
core followi ng a |l oss-of-cool ant accident, with regard
to the energency core cooling system

When you go down that cascade, what does
cooling the core nean? Keep the geonetry, keep the
pellets in the cladding, and because there are | oads
of perhaps unknown nagni tude, the Comm ssion, in 1973,
concl uded that the best way to ensure that was to make
sure the cladding had sone ductility so that it
woul dn't shatter during or after --

CHAI RMVAN WALLIS: So it's the oxidation
that's nost i nport ant for determ ni ng t he
enbrittl ement ?

MEMBER POAERS: Just say yes, Ral ph

CHAI RVAN WALLIS: Well, why does the
tenperature conme into it?

DR. MEYER. Wy does the tenperature --

CHAI RVAN WALLI S:  Why does the tenperature
cone into this enbrittlenent.

DR. MEYER Ckay. |I'Il tell you now, and
we'll conme to it again --

CHAl RMAN WALLIS: You'll tell us that.
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Ckay.

DR. MEYER. The primary effect has to do
with the diffusion of oxygen into the nmetal, and al so
with the solubility of the oxygen in the beta phase.
You're going to be in the beta phase with the high
tenperature. And up to 1200 degrees Centigrade,
approximately, the solubility limt in the beta phase
is |low enough that the oxygen does not enbrittle the
beta phase. Above 1200, it can hold enough to
enbrittle the beta phase. So, when you do enpirica
experinments, what you see is as soon as you start
testing enbrittlenent for tenperatures above 1200
degrees, you see it rapidly deteriorates. And so the
17 percent numnber did not work for tenperatures above
1200 degr ees.

MEMBER SIEBER  And the 1200 is not an
absol ute nunber, there's lots of margin that was put

rn --

DR. MEYER. No, actually, | think this is

MEMBER PONERS: This has to do with phase
stability anal ysis.

DR. MEYER. Yes, there are nargins in sone
ot her senses, but not interns of the ductility. It's

a-- it starts falling off pretty rapidly above 1200.
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kay. So, what I'mgoing to do here is to
junp right to the end, tell you the bottomline, and
then cone back and try and show sone |ogica
derivation of this.

And | won't read everything that's on
here, but first of all we have data fromthe Argonne
program W are trying to devel op changes that are
mnimal. W're going to stick with the 2200
Fahrenheit limt, it makes sense. What we plan to do
with the 17 percent limt is to replace that nunber
with a derived value that's derived from neasured
tests that we would specify. W would have to have a
Reg GQuide to go along with this to describe the
detail s.

Now, we've done this. W' ve decided what
tests are appropriate and we' ve nade t he nmeasurenents
and applied it to the current alloys that are used in
U.S. reactors -- Zircaloy, ZIRLO, and M cl adding --
and what we find is that if we're careful, that 17
percent mnus the corrosion thickness works. You do
need atinme limt at the | ower tenperatures, and |'1|
expl ai n why you need that.

CHAI RVAN WALLI'S:  You don't need a tine
[imt at 12007

DR. MEYER. You're going to run into the
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oxidation limt at 1200 before you would run into the
time limt.

CHAl RVAN WALLI S:  Then the tinme at 1200 is
irrel evant?

DR MEYER No, it's not, because the
oxidation limt of 1700 percent is going to --

CHAI RVAN WALLIS:  You're going to run into
that first.

DR MEYER  Yes.

CHAI RVAN WALLI S: Ckay, fine.

DR. MEYER. This is going to be sonething
like 650,000 mles or five years, whichever cones
first.

MEMBER PONERS: 50,000 mles or five years
-- none of those are on the correct scale by several
orders of nmagnitude.

(Laughter.)

DR. MEYER. W're also going to do all of
our calculations with the Cathcart-Pawel oxidation
correl ation whether it describes the actual anount of
oxidation or not because, as you wll see, what
matters is time at tenperature, not how rnuch oxide
grows on the surface, and this correlation gives us a
time scale that's very handy. Wien we do all this for

these current alloys, we don't find any safety
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problems and we don't think any reanal ysis woul d be
needed.

Now |I'm going to start back at the
beginning and try to tell the whole story and see how
we get here, and try and do it within the tine that
you have allotted, whatever that is.

| don't want to insult anyone by going
back too far, but froma cladding point of view, this
is what a loss of cool ant accident |ooks |like. The
cl addi ng heats up eventually. It gets up to somewhere
around 800 degrees. There's a big pressure
differential because you've | ost the systempressure,
you've got a high internal rod pressure, the cladding
becones plastic, it deforns i n an unstabl e manner, and
it ruptures just like a balloon pops. There's sone
thin cooling effect that will slow the tenperature
rise down at that location. This is not to scale, so
not to worry about --

CHAI RVAN WALLI'S:  When did this rupture,
why is this not a bad event?

DR. MEYER. Wiy is --

CHAI RVAN WALLIS:  Way is this not |oss of
geonetry and it's ruptured, just to explain to the
public. | nean, rupture sounds |ike a break.

Bal | ooned and ruptured, it's popped. So, why is that
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not | oss of geonetry?

DR. MEYER: Because the concept for |oss
of geonmetry was to keep the rod | ooking nore or |ess
like the rod and keep all the fuel pellets inside.

CHAI RVAN WALLIS: It's to keep the pellets
inside, that's what matters.

DR MEYER. Right. And so here is --

CHAI RVAN WALLIS: It still retains the
fuel then, still retains it.

DR. MEYER R ght.

MEMBER POWERS: You have to go beyond
this, you could lose coolability. You have to
contained the pellets in the rods, if you broke the
rods up into a fine enough segnments. So you want to
mai ntai n rod geonetry and you want to keep the pellets
i nside the cl ad.

MEMBER SI EBER: But bal |l ooning is all owed.

MEMBER POAERS: What did you say?

MEMBER SIEBER: Ballooning is allowed to
some extent.

MEMBER POWNERS. You've got to give
something. |It's not going to be a happy event here.

DR. MEYER. (Okay. So this happens to be
a BWR rod that has a high burnup on it, about 60

gi gawatt days per ton, and it was -- this much of it
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was t aken t hrough a LOCA-type tenperature transient in
the hot cell up at Argonne. It did rupture, and we
observed many things about it, some of which | can
tell you about in the time that we have.

CHAI RVAN WALLIS: It only ruptures at one
pl ace?

DR. MEYER. Only ruptures at one place.

CHAI RMAN WALLI S: Rel eases the pressure.

DR. MEYER  Rel eases the pressure, there's
no nore driving force. One thing that | did want to
poi nt out just for you to keep in mnd here is that
t he rupture occurs before the oxidation process really
kicks in. So, the oxidation and the diffusion of
oxygen into the nmetal really occurs after the rupture
event which, just by coincidence, happens about the
time that the material is going through a phase
change. It's |owtenperature phase is hexagonal close
pack, it's high-tenperature phase is a body center
tube, and we just call them the al pha phase and the
beta phase. So, all those things matter in terns of
the ductility that is going to be left after it goes
t hrough this transient.

So, what you want to do is you want it to
have ductility when it gets back down here.

CHAl RMAN WALLI'S: VWhen the brittleness is

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

236

really going to cone is when you quench it, is that
correct?

DR. MEYER  That's correct, and
subsequent |y, but during the quench and for any | oads
that m ght be associated with the --

CHAl RVAN WALLIS:  The concern is if it's
brittle then it would not exactly shatter, but it
woul d shatter enough to let the fuel fall out?

DR. MEYER R ght.

MEMBER POAERS: | don't know, it exactly
does shatter.

CHAI RVAN WALLIS: It breaks up like a

gl ass?
DR MEYER  Yes, sir.
CHAI RMAN WALLI S: Li ke a broken gl ass?
DR MEYER  Yes, sir.
CHAI RVAN WALLI'S: And all these pellets
still stand --

MEMBER SI EBER: No, no, no. They go to
t he bottom of the vessel.

MEMBER PONERS: |'mworried about the
physi cs that goes on at Dartnouth here.

(Laughter.)

CHAI RVAN WALLI'S: That sounds like a | oss

of geonetry.
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MEMBER POWERS: That will qualify as a

| oss of geonetry.

MEMBER S| EBER: You can cool anything,
it's the tenperature that it gets to in the process.

(Laughter.)

CHAI RVAN WALLI S: Because of bed reactor
or the fuel pellets, is that what they becone?

MEMBER POWERS: | suspect that if you
shattered the fuel rod, it better be represented as a
mud pot, a very hot one. Please continue, Ralph.

DR. MEYER  (Ckay.

MEMBER POWERS: W're getting a little
punchy here.

DR. MEYER. Now the subject turns a little
nore netallurgical and becomes quite conplicated
because we're now aware of five sort of separate
mechani sns that can lead to enbrittlenent, and we need
to make sure that the regul ati on accomopdates all of
them and only two of them were known when the
regul ati on was devel oped, so we' ve got sone expl ai ni ng
to do here.

|"'m going to comrent briefly on these
five, but 1"'mgoing to try to avoid going into too
much detail because it took us a whole day to do this

back in July.
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This is a sketch of the oxygen
distribution in a thickness of cladding at high
tenperature during the oxidation process. So, you
have oxide building up at the surface. You have --
the material has all transforned to a beta phase --
actually, this is a diagramafter it has cone down.
Sorry. | just noticed the word "prior" up there.

Let ne just back up and say this is the
oxygen distribution that we expect to find after the
cl addi ng has gone through the transient. You're going
to see an oxide on the surface. You're going to see
some of the al pha phase that is rick in oxygen and
brittle, and you're going to see sone al pha nateri al
that was in the beta phase at the high tenperature,
and renmi ned at a | ow enough oxygen concentrati on t hat
it stayed in the beta phase when it was at the higher
tenperature, and then it cane back into the alpha
phase it still had | ow oxygen concentration and was
ductile. So, this is the only thing that's giving you
the ductility inthis cladding after it's gone t hrough
the transient -- this prior beta phase.

Now, the first thing that we did was to
take unirradi ated specinmens of the three cladding
types and run a series of tests where we ran them

through -- where we held themat different
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tenperatures for different periods of tinme -- thisis
like a separate effects test, so this is not an
integral LOCA test, but we're now going back to try
and parse this thingupintothe different tenperature
regi mes so that we can put it back together in a LOCA
analysis, and we neasured the ductility, the
def ormation of ring specinmens just |ike had been done
30-odd years ago, as a function of tenperature. And
here are plotted data for I'"'mgoing to call it "New
Zircaloy" -- and |'mgoing to distinguish "New
Zircaloy" from"Od Zircaloy" and it has to do with
surface preparations and sone things that affect it,
but we'll get to that later. This is the kind of
Zircaloy that is currently in operating reactors.
And you see that if you sinply plot a
neasure of deformation as a function of the predicted
oxi dation, that this Zircal oy nmaterial shows ductility
out to at least 17 percent. The subtleties of this
plot are that zero-ductility is reckoned to be at 2
percent -- for reasons that the guys that did the test
woul d have to explainto you. It's aring test and it
has sone bending init, and sone other things, so zero
is 2 percent onthis paraneter. And the 17 percent is
a calculated value wth t he Cat hcart - Pawel

correlation. And how you need to viewthis is to
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think of the Cathcart-Pawel predicted oxidation
percentage as a tine scale.

So, at all three of these tenperatures,
the time at tenperature needed to enbrittle the
cl adding was about the same as the tinme needed to
predict 17 percent oxidation with that correl ation.
Found the sanme thing, nore or less, for ZIRLO and for
Mb cl addi ng.

So, what we've seen in this series of
tests on the unirradiated tubes is that unirradi ated
nodern cladding fits the picture that we have fromour
exi sting regulation. There's no burnup, so there's no
corrosion on these rods, we'll get to that presently.

But old Zircaloy doesn't fit the picture,
and there are other materials that don't fit the
picture, and I want to talk about that just briefly.
If we take old Zircaloy -- and in this case, it's the
archive material for the high-burnup H B. Robinson
fuel rods that we have in the hot cell, it's all
fairly old -- this cladding had been etched and the
surface was not polished snmooth, both of these
preparation techniques turn out to be inportant in
terms of the growmh of this oxide on the surface --
and it enbrittled at about 13 percent rather than 17

per cent .
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Now, i f you | ook back historically, we had
17 percent in the regul ation, but we al so had Baker -
Just correl ation rat her t han Cat hcart - Pawnel
correlation. And in fact, the tinme needed to cal cul ate
13 percent with the Cathcart-Pawel correlation is
approximately the same tinme you need to get 17 percent
with the Baker-Just correlation. So, in effect, we
have confirnmed Hobson's results of 30-sone-odd years
ago, and the rule as it was applied with Appendi x K

The point that | want to |eave with this
slide is that 17 percent is not a universal nunber.
It is material -dependent.

CHAI RVAN  WALLIS: It's correl ation-
dependent, too.

DR. MEYER It's what?

CHAI RVAN WALLI S: Correl ati on-dependent.

DR. MEYER  Well, you could |look at it
that way. Now, the first two mechani sns, both of them
had to do with the diffusion of oxygen into the beta
phase -- and let ne slough over the distinction
bet ween t he two nechani snms, unl ess you really press ne
on that.

The third mechanism is one that we
di scovered fairly recently, and this has to do with

breakaway oxidation, and we found that all of the
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all oys tend to experience breakaway oxidation if you
hold it at | ower tenperatures for along tine -- | ower
t enper at ur es meani ng 900, 950, 1000 degrees Centi grade
-- and you've got to be up high enough where the
oxi dation --

CHAI RMVAN WALLIS: What is breakaway
oxi dation? Wat is breakaway oxidation?

MEMBER S| EBER: Very rapid.

CHAI RVAN WALLIS: It sounds like a fire.

DR. MEYER  Well, here are a couple of
pi ctures. Zirconium di oxi de can have severa
crystall ographic forns. The two that we deal with are
nmonoclinic and tetragonal, and it's kind of on the
cusp, it doesn't robustly stay in the nice black tight
t et ragonal form and if certain things are
unfavorable, it can grow this nonoclinic oxide which
is not protective and tends to start devel opi ng
blisters and sheddi ng pieces |ike that.

MEMBER POAERS: Maybe it helps, the rate
of oxidation is limted by the developnent of a
product |ayer --

CHAI RVAN WALLIS: That's what | realize,
when it breaks away, once it breaks away, you' ve
exposed sonet hi ng inside.

MEMBER POWNERS: The thickness of a
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protected layer is |ost.

CHAI RVAN WALLI S: Hence, the breakaway.

DR. MEYER: The problem here is not
specifically with the rate of the oxide growh because
as | should have pointed out on the previous slide,
you' ve got plenty of oxide sitting on the surface to
diffuse into the nmetal. |It's not going to matter a
whol e | ot whether you grow a lot nore or a little
nore, what does matter is that this oxide lets
hydrogen in. And so when this occurs, if you | ook at
t he hydrogen pi ckup, you will see that for tinmes after
this has started appearing, that the hydrogen
absorption skyrockets, and the hydrogen then affects
the solubility limt and the diffusion limt for
oxygen which end up enbrittling the naterial.

So, what we like is to maintain an oxide
that |ooks like this one -- by the way, this is the
Russi an E110 cl addi ng and the Franmatone M cl addi ng.
Both of those are Conium 1 consent niobium all oys.
They are simlar in conposition, but they have sone
different fabrication characteristics. And one of the
things |"ve got to nention since |I've got an audi ence
here, one of the things that we're very proud of from
our research programis we figured out what are the

fabrication steps that produce this kind of
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sensitivity, and they weren't at all the ones that we
wer e expecting. Surface finish, which I've nentioned,
is one of them and the other one was the ore
reduction process. It mattered whether you used the
chemi cal Crowel process or an el ectrolytic process for
refining the zirconium sands, the ore, and has to do
with inmpurity. So, all of this is about grow ng ionic
crystals on a substrate and the inpurities in the
ionic crystal which have different val ences than the
host, the aliovalent inpurities. So, that's another
subj ect, but the practical result of all of this is
t he hydrogen absorption, and it's this effect that we
want to prevent by using atinme limt. |If you get to
the tine limt before you get to the oxidation limt,
then you're going to lose the enbrittlenent -- | nean,
you're going to lose the ductility.

Here is a recent slide from a CEA
publication which was done jointly wth CEA
Framat one, and EDF, and this is hydrogen content as a
function of time, and this nunber, if you can't see
it, is 5,000 seconds. So, at 5,000 seconds for both
Zircaloy-4 and Mb, they start seeing a rapid increase
in the hydrogen absorption, indicating the onset of
t he breakaway process. | have this 5,000 second

point on a figure later on in the presentation.
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Okay. The fourth nmechani smthat we need
to take account of occurs in the ballooned region.
Thi s mechani smwas di scovered in the early 1980s, and
we didn't really do anything about it at that tine.
What happens in the ballooned region is you have a
rupture, so you have sonme steamthat gets on the
i nside, and the steamoxidizes on the inside -- we've
al ways known this was going to happen, it's witten
into the regulation that you have to address that.

What we didn't understand until the 1980s
was that the hydrogen that is freed from the
di ssoci ati on of the water nol ecule is kind of trapped
on the inside of the cladding and isn't swept away as
readily as the hydrogen is swept away on the outside.
So, you get an enhanced hydrogen absorption i nside the
bal |l oon, and this manifests itself in a couple of very
hi gh concentrati on bands which are going to cause
brittle locations in the balloon. Even if you stay
below the criteria that are in the regul ation, you're
not going to protect ductility at every location in
t he bal | oon.

There's not a |l ot we can do about changi ng
anything in the ballooned area, and so what we're
proposing to do is to do nothing in ternms of the

prescription that's already in the regulation, but to
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leave it in place so that you apply the oxidation
l[imts in the ballooned area as is currently done.
This will not protect the entire ball oon surface from
enbrittlement, but it will protect sonme of it from
enbrittlement. And so the consequence that we expect
fromthis is that if the brittle regions experience a
| oad, that they will fracture in a clean manner. And
then we nake these argunents to say that this is
accept abl e.

For the record, that was slide 16 where
t hese argunents are witten down.

So, let ne goonnowto the fifth and | ast
enbrittl enment nechanism and this is the one that
contains the burnup effect. It's the only one that
contains the burnup effect. And it comes fromthe
corrosion process, but not fromthe oxide itself, but
from the hydrogen that 1is absorbed during the
cCorrosi on process. So, during the normal burnup
lifetime, as the cladding picks up 20 or 30 or 40
m crons of corrosion oxide thickness on the surface,
it's also absorbing a small fraction of the anount of
hydrogen that was rel eased during this process. And
it's that hydrogen then that enhances the solubility
of oxygen in the beta phase, also probably increases

the rate of diffusion of the oxygen in the netal, and
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shortens the tine required to enbrittle that material .

So, the interim requirement was to
subtract the corrosion thickness from the oxidation
[imt, which was at that tine engi neering judgnent was
a guess, it was a good guess, and it appears to work,
at | east approxinmately. And we have one set of data
so far that shows this, and we have a coupl e of other
sets of data that we hope to take very soon on the M
and the ZIRLO cladding, and we'll see if we can
continue to confirm this. This is alittle bit
plotted in a little bit of a confusing way, but the
red triangles in Figure 18 are the actual data points.
And what we've done is to add to each of these points
t he corrosion thickness of that speci nen converted to
a percentage of the cladding thickness, and then
connect those points upwith aline. There is another
dat apoi nt up here which is how we know where to draw
this straight line. So, this straight line just
connects the points, it doesn't do anything nore than
t hat .

But you can see fromthis that the
ductility loss is occurring at about 13 percent. This
is the H B. Robinson fuel. 1It's the old cladding
type, and this is the sane --

MEMBER BONACA: The red dots, right? The
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Robi nson is the red triangles?

DR MEYER  Well, both of these are
Robi nson. These are the data that we took before
adding to them the corrosion thickness. So, adding
the corrosion thickness is just the opposite of
subtracting fromthe limt, which would be 13 percent
for this old cladding type, based on the testing with
the unirradiated material .

So, in the next two slides | want to
sumari ze as succinctly as | can the criteria that
we're proposing. So, these are to be considered for
possi bl e rul emaking. And as | nentioned before, we're
not proposing to change the 2200 degree Fahrenheit
tenperature limt. That still fits into the picture
just exactly as it did before. But we could tell from
t hose data slides that for the oxidation limt, that
1200 degrees was the nost critical tenperature. You
had nore margin at 1100 and at 1000, provided you
didn't have breakaway oxidati on.

So, what we propose to do is to replace
the 17 percent nunber in the regulation with a
stat enent that woul d specify that you performthe test
t hat had been performed to get the 17 percent nunber,
on uni rradi at ed speci nens of the cl addi ng of interest.

Now, we' ve al ready done this for Zircal oy,
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ZIRLO and M, and for the nodern varieties of those
t he nunber we got was 17 percent. But we al so have
exanpl es where you woul d get other nunbers --

CHAI RMAN WALLIS: |Is this going to be a
nmeasured oxidation level or is this going to be a
Cat hcart - Pawel predicted oxidation tinme?

DR MEYER. It's going to be a Cathcart-
Pawel cal cul ated oxidation tinme. And it turns out at
1200 degrees, Cathcart-Pawel and the true oxidation
for all three of those alloys are virtually the sane.
They are not the sane at the | ower tenperatures.

Step 2 now addresses the breakaway
oxi dation phenonenon, and here one would take
addi tional sanples and oxidize themin steam at
tenperatures in the range of 800 to 1200 degrees, to
determine the time required to initiate breakaway
oxi dati on.

You saw one such graph just a m nute ago,
t he CEA data, where they showed that this onset took
pl ace at 5000 seconds at 1000 degrees Centigrade. So,
you would explore the tenperature range where the
oxidation process is active, and find the tines
required at those tenperatures to get the breakaway
phenonenon.

And then the third step would be to
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determ ne the amobunt of corrosion or oxide thickness
after normal operation on the fuel of interest. So,
if you are analyzing a core, you would predict how

much corrosion is going to be on the fuel at whatever
time you're going to do the -- tine in the cycle
you're going to do the anal ysis, and you convert that
to a percentage to subtract it fromthe other nunbers.

Those are the three nmeasured paraneters,
and now this is what you do with them So, the
calculated cladding oxidation during the LOCA
shouldn't exceed the oxidation level from the
uni rradi at ed mat eri al m nus t he pre-acci dent
corrosion. That's nore or |ess the sane prescription
t hat we have right now

The calculated tine spent above any
tenperature should not exceed the time required to
initiate breakaway oxi dation at that tenperature, and
you' ve explored this, and so you've got that.

And then, finally, all of the cal cul ati ons
shoul d be done with Cat hcart-Pawel because we're using
it as atime scale, not as a true neasure of the oxide
t hi ckness, because it's the tine at tenperature that
is inmportant, not the amount of oxide that's grow ng
on the surface.

So, now |l' mback to about where | started
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with the summary at the beginning. The 17 percent
nunber seens to work fairly well for the cladding
that's currently in operating reactors, and the
cal cul ati ons have all been done with either Cathcart-
Pawel or Baker-Just, so we're pretty sure that there
are no situations that would violate the criteria that
we' re proposi ng.

| don't think any reanalysis would be
needed. We've only relied on tenperatures and tines
which are already calculated by the ECCS nodel, so
there shouldn't be any inpact on any of the ECCS
nodels. The criteria applicable to small and | arge
beak, it doesn't matter.

CHAI RMVAN WALLI'S: So these changes were
then i npl enmented in order to all ow use of newer fuel
is that what they're for?

DR. MEYER Yes. It ought to apply to al
the zirconiumbased alloys because we've |ooked at
guite a nunber of them not just the three that |'ve
nmentioned -- two varieties of Zircaloy, Mo and ZI RLO
-- but also the Russian alloys, E110, E635, and
several variants of each of those. And these criteria
woul d catch them You know, the ones that are going
to breakaway, the rule would catch them and give you

a very limted time that you could tolerate during a
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| oss-of -cool ant accident with those cladding types.

CHAI RVAN WALLI'S: So then there m ght be
some acci dents where you woul dn't get to 2200, but you
woul d get to 800 and you woul d exceed the oxidation
| evel .

DR. MEYER. Right, the breakaway ti ne.
More likely it would be 950 or 1000, but that's
absol utely correct.

Wen we discussed this wth the
subcommittee --

MEMBER POANERS: We've got to do somet hing
with Kress' intenperate conmments.

DR MEYER:  You know | |ike that one, but
let nme just go down to the 1, 2 and the 3. The three
main coments that | took away fromthat neeting --
and | did go back and | ook through the transcript --
was a question about whether the tinme-related
criterion had been fully supported by data, a question
about cool down effects --

CHAI RVAN WALLI S:  How nany experinents do
you need, and you showed us a few very sparse anount
of dat a.

DR. MEYER |I'mgoing to talk about one
and two. |'ve got another slide.

CHAI RVAN WALLIS: Ch, you do, okay.
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DR. MEYER. And there was a question that

Dr. Denning asked about the coupling between the
changes in the criteria and the other 50.46 changes,
and | don't plan to discuss that. | will just stick
to the two technical questions here.

The first one was whether we had done
enough work with regard to this tinme limt to prevent
breakaway oxidation. At first, | msread the question
because | thought there's an easy answer to this.
W' ve done plenty of work to know t hat the phenonenon
exi sts and that we need a limt for it. But as | tried
to examne the details of this limt, | realized that
we hadn't done enough in order to specify the limt
itself.

So, what |'ve plotted hereis the tine in
m nutes to reach the onset of breakaway. | have one
datapoint fromthe CEA plot that | showed before.
don't have anynore datapoints on M. This slide is
presumably for Mb. What | do have is an old study
from 1983 by Lystakoff on Zircal oy where he found for
Zircaloy that the tinme to breakaway was m ni num at
1000 degrees, and it didn't vary substantially as you
went down or up in tenperature. But what | also
recogni zed is that for tinmes out in this region, you

run into the 17 percent |limt. So, there's no need to
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explore the tinme to breakaway when you're going to be
limted by the 17 percent, and this is where | was
t hi nki ng about the five years or 50,000 nmles, it's
whi chever one of these catches you first that's going
to be limting.

So, infact, | don't think oneis goingto
have to do a very exhaustive tenperature study to get
enough data to conpletely specify -- to adequately
specify this breakaway time, but we clearly need nore
t han one datapoint, and so we have taken this as a
good question and we'll take nore data.

CHAI RVAN WALLI'S: You say tinme is, say,
100 mi nutes. This is a sudden precipitous event at 100
m nut es?

DR MEYER. It's fairly rapid.

CHAI RVAN WALLIS: It could be at 50
m nutes, or 150, what is the certainty on this tine?
Is it sonething whichis well-defined, or is it rather
vague.

DR MEYER  You renenber the slide that I
showed with the CEA data on it at 1000 degrees?

CHAI RMAN VWALLIS: So it's pretty well
def i ned.

DR MEYER It's slide 14, and it's rather

wel | defined. W' ve seen the sanme phenonenon in the
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Russian cladding, and it -- when it experienced
br eakaway, the hydrogen absorption pi cked up even nore
rapidly than this. So, it's fairly well defined.

It's also, | think, a very confortable
mar gi n between tines on the order of an hour or nore,
and the tine that you woul d spend at hi gh t enperat ures
during an analyzed LOCA. So, | don't believe this is
going to be -- present us with --

CHAI RVAN WALLIS:  Are there any LOCAs t hat
stay at this tenperature that |ong?

MEMBER DENNING Well, they would be
i nternmedi ate ki nds of LOCAs.

DR. MEYER. On ny next slide, | have, in
fact, a plant calculation here. This is just a plant
calculation. |It's one that Norm W I dman (phonetic)
did. | don't know how typical it was, it was for --
it's asmall break, a 2 inch cold | eg break in, of all
pl ants, Robi nson, and you can see the -- it's hol ding
up at high tenperature for a fairly long tinme, but
actually this decline down to 1100 or 1050 is quite
significant in terns of the reduction in the rates of
oxi dation and oxygen diffusion. But the reason | put
this slide in was to address the second questi on.

The second question was about cool down

rates, and the question about cool down rates is
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probably the toughest question that we face right at
t he nonent because it interacts with the experi nmental
procedure, and let nme try and explain how that goes.
| deal Iy, what we would like to do in an
experiment which is nmeasuring sone diffusion-rel ated
phenonenon, you' d |i ke to go up i nstantaneously to the
tenperature of interest -- say, 1200 degrees -- hold
it there for an isothermal period of time, and take it
down i nst ant aneously, so that you don't have bi g heat -
up and cool-down corrections to make in your
par anet ers.

The probl emoccurs on t he cool down because
in the plant it doesn't cool down precipitously, and
there is a netallurgical difference between a sl ow
cool down and a fast cool down. What has happened here,
at the high tenperature you have now di stri buted
oxygen into the beta phase and into the stabilized
al pha phases, and because the tenperature is high, the
solubility in the beta phase is fairly high. I|f you
guench it fromthat tenperature and freeze in all of
t hat oxygen in the beta phase, when you get back down
near room tenperature then the beta phase will been
brittle.

| f you come down slowy, the beta phase,

as its solubility limt decreases, will start peeling
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of f sonme nore stabilized al pha to take that oxygen out
of the beta phase, and you'll end up back at |ow
tenperatures with some | ow oxygen naterial which has
ductility. So, the cooling rate is naking a
difference. W're seeing this difference in the test
results. And at this point, | can only say that we're
trying to figure out howto deal with it.

CHAI RVAN WALLIS:  Well, my question was
different. | said were there any plots which actually
stated these high tenperatures for as long as 80
m nutes, and this one is only five mnutes at this
t enper at ur e.

DR MEYER This one -- | had the whole
plot for this one, and this plant cal cul ation stayed
above --

CHAl RVAN WALLIS: So the real tinme zero is
way back sonewhere near real zero

DR MEYER Right, this is just 300
seconds here. But | had the whole plot for this plant
cal culation, and the time above 1000 degrees was 2000
seconds.

CHAI RVAN WALLI S:  Thank you.

DR. MEYER. So, we're struggling with the
cooldown rate effect. Mke Billone, who is here

today, is the principal investigator at Argonne. He's
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the one who's using this testing profile that's
outlined on the figure. The French at CEA saw C ay
using a different profile. The two |aboratories are
actively conparing data and trying to resolve the
cool down rate effects and figure out what is the best
way to characterize the results. | think that's the
end.

MEMBER POVERS: Thank you. Are there any
guestions for the speaker here?

(No response.)

Thank you, Dr. Meyer.

W will nowturn to a presentation by Dr.
Yang. | must say that the subcommttee benefitted
very much from the generous contributions that EPRI
made t o our subcomittee neeting, bringing sone of her
best qualified staff to appear before us and share
their technical views on subjects, as well|l as speakers
from Westi nghouse and fuel vendors.

DR. YANG Thank you, Dana, for that nice

introduction. M nane is Rosa Yang. | work for
El ectric Power Research Institute, or EPRI. M job
there, I'm responsibility for the Fuel Reliability

Program and today |' m speaking to you on behal f of
the U.S. industry. The Fuel Reliability Program was

formed in 1998 to address performance, regul atory and
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reliability issues. So, one of the working groups in
this programspecifically focused on regul atory i ssues
like LOCA, and a little bit in terns of background is
that this working group consists of utilities from
both U S. and international nenbers. It also has
active participation of the fuel suppliers, all the
U.S. fuel suppliers, and Nucl ear Energy Institute.

Interactions with the regul atory side, we
go to NEI, and on research issues |ike LOCA and RI A,
we work directly with RES. As Ralph said in his
i ntroductory remarks, that we, this program has been
actively participating in the LOCA testing at Argonne
since the late '"90s -- actually 1998 -- and our
contribution involved three different parts. The
first part is we have been asked by NRC to provide a
representative high burnout material, and throughout
the years we have provided the high burnout H. B.
Robi nson | ot s at about 70, 000 burnouts, al so together
wi th Nucl ear Fuel s we have provi ded BWRs cl addi ng from
reactor at 60,000 gigawatt days per netric ton.

In the earlier testing of the LOCA, those
materials that were main prine materials for testing,
we didn't want to sort of waste them if you may, so
we have actually had sone slightly |ower burnout,

Zircal oy-4, that were available to us and shipped to
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Argonne, so those actually were used in an earlier
stage to sort of test out the equipnent, the setup and
everything. And next year, together with Areva, we
will be providing sone high burnout M cladding, so
we' ve been actively providing the material from the
U.S. plants.

We al so -- | think anot her contribution we
made is to provide analytical support for the design
of and the qualification of the setup and the test
protocols we nade. What is inportant to point out is
that we do performindependent eval uations of the
results, so you will not be surprised that given the
same data we may interpret and cone to different
concl usi ons.

So, at the July neeting, we were inforned
of the RES proposed approach for the LOCA criteria,
and we have di scussed anong oursel ves and the i ndustry
i s supporting of the NRC overall objective with regard
to the new LOCA criteria, and I'I|l get into specifics
about what we |ike about the approach. W |ike the
per f or mance- based approach, and we expect the new
criteriawll allowfor new claddi ng advances w t hout
need for rule exenptions each time a new cladding is
i nt roduced.

The industry has qualified support for
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what was presented mainly because we think there is
still sonme data to obtain. Wwould very nuch like to
see that conpletion of the Argonne tests to confirm
what was proposed. Also, we believe there is sone

work required in terns of clarification of what are

rel evant and representative test conditions. | wll
get intothat alittle bit nmore. | think Ralph -- Dr.
Meyer -- has alluded to that earlier.

And al so, as we go into the rul enmaki ng,
we'd like clarification of the application details.

So, what we |ike about the proposal, the
proposal is consistent with the current regul ation.
And we agree with Ralph, it would require mnim
change to i nplenent the newcriteria into the current
LOCA licensing nethods. And the rule is relatively
si npl e and can be inpl enented quickly.

We also think that the rule is -- what is
proposed i s conservative. As indicated and di scussed
earlier, we believe the appropriate yardstick is
really surviving the quench, not post - quench
ductility. Post-quench ductility represents
significant conservatism and given the type of
regulation we're dealing with, we think there is
appropri ate conservati smhere to protect public health

and safety. So, although we think the surviving
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guench is the correct yardstick, we agree with the
post - quench ductility theory.

As | indicated earlier, the performance-
based criteria allow for easier transition to new
cl adding type. Sone of the data that we believe
shoul d be obtai ned as quickly as possi ble at Argonne
t hat woul d confirmsone of the discussion here is sort
of in the order of priority listed here. The first
one is to conduct the ring conpression test, as Ral ph
described earlier, a sanple of relevant hydrogen
content. What has been perforned up to nowis at 600
ppm W want sone rel evant concentration perforned
wi t h quench.

Al so, the two type of cladding that are
nostly in use in the country right now, and pretty
much around the world, is ZIRLOand Mb. W'd like to
see the irradiated ZIRLO and Mo being conducted as
qgui ckly as possi bl e.

MEMBER POAERS: Let ne interrupt you and
ask, do you foresee this to be a phenonenon, ZI RLO and
Mb, being the predom nant forns of cladding for the
next 40 years?

DR YANG Forty years?

MEMBER PONERS: Well, a license renewal

that will carry nost of the plants in the United
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States out for another 40 years, so | think we have to
think in those terns at the m ni num

DR. YANG Well, this question is probably
better answered by the fuel suppliers. Let ne give
you ny own reaction, which is just off the top of ny
head reaction. | do know there are good advanced
al | oys bei ng devel oped, and | al so know, beinginthis
business for a long tine, it takes quite a while to
i ntroduce any newmaterial. So, it probably will take
at | east another 10-15 years before any new materi al
is commercially used. So, | think it's easier to
answer for the next 20 years, yes. For the next 40,
| hope we will have materials which are even better.

MEMBER PONERS: You gave the right answer.
Go ahead.

DR. YANG The last one is interesting
just to confirm the LOCA behavior. |In terns of
setting the criteria, the last one may not be as
urgent as some of the earlier tests. And sonme of the
other details -- and these are really in terns of
guestions, and | believe we can address those t oget her
later on. So, | think just for the record | would
like to say page 6 are sonme of the issues that | think
need to be addressed in either the rules or the Reg

Gui de.

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

264

So, in conclusion, the industry is
supportive of the NRC overal |l objective wwthregardto
the new LOCA criteria. W think that the rul emaki ng
shoul d proceed, and we'll continue to work with the
NRC on the test at Argonne, and as you know, there are
ot her LOCA tests around the world, and I think we need
to continue to nonitor the results of those tests and
anal yze the results fromboth Argonne and those ot her
progranms, and to confirm that, indeed, the proposed
criteria is a good one. Thank you.

MEMBER POWNERS: Are there any questions
for the speaker?

(No response.)

Dr. Yang, thank you

Now we'll hear froma third partner in
this overall effort. Roger Reynol ds, Chief Technol ogy
Oficer for Framatonme, will speak to us now.

MR. REYNOLDS: |'Il be brief. | have two
objectives. One is to be clear about what Framatone
Areva's position is with respect to the proposal, and
to nmake sure there's no confusi on because we were not
totally positive during the subconm ttee neeting, but
we were confused about what the proposal was then, |
want to nmake sure there's no confusion today.

As Rosa descri bed, Framat ome' s been
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involved with EPRI, with Progress Energy, and with
Donmi nion, in cooperation with the NRC to provide both
irradi ated an unirradi ated cl adding sanples for the
research program W' ve also provided test data from
our cooperative research with EDF and CEA as a way to
try to understand sone of the data that we've seen at
Ar gonne.

Prior tothe subconmttee neetingin July,
our expectation was that the proposed rule was going
to be based on what we considered to be a conplicated
enbrittl ement correlation, and our viewat thetineis
t hat we shoul d not proceed with a rul enaki ng based on
t hat proposal primarily because of a | ack of data, but
a nuch sinpler proposal was presented, as Ral ph
descri bed today, and that establishes a reasonable
approach to assuring safety and responded to insights
gai ned through the recent Argonne tests and ot her
research both in CEA and Japan.

Al ong the lines that Ral ph has presented,
it provides a broadly based acceptance criteria, that
a performance base w thout excessive conservatism
conservative but we don't believe it's excessive.
Through surrogate of corrosion, we think the
significant fact that burnup of the hydrogen

accurrul ation i s accounted for, specifically calls out
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the tinme and tenperature criterion so we can establish
a core cooling. There's a qualification nade for the
i ntroduction of new alloys that | conpletely agree

wi th what Rosa said, takes 10 or 15 years to i ntroduce
new alloys. Mo will be the BWR product for probably
another 10 to 15 years, and then it will be sonething
el se.

The proposal, as Ralph represented, is
simlar to the current practice in that we take into
account the pretransient oxidation. So, if the rule
should not be onerous to inplenent, be relatively
sinple with no changes in nodels required, there's no
maj or issue in the calculations that we'd have to do.

MEMBER POWNERS: It does seemto change
fromthe Baker-Just to the Cathcart - Pawel .

MR, REYNCLDS: True.

MEMBER PONERS: So there is sone change in
nodel i ng.

MR. REYNOLDS: But it's relatively sinple
to inplenent, it's a subroutine. W agree with EPR
that ductility is not necessarily the netric, that
guench survival tests are adequate, which would be
| ess conservative than the rule as we understand it.
NRR has agreed with our data previously with the 2200

at 17 percent based on quench survival tests that we
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provi ded, that report was approved in 2000, but the
rul e as proposed is nore conservative than this.

W don't think there's any safety issue
driving the schedule, so there's no huge rush to
change things, so | think we could do it at a nmeasured
pace. W support totally the idea of conpleting the
pl anned test and the current program so that those
data and ot her worl dwi de data can i nformthe rul e over
the next year. And the bottomline is that we support
t he i ndustry position, we support RES position to nove
ahead with the rul emaki ng as proposed.

MEMBER POWERS: Thank you. Are there
guestions for the speaker?

MEMBER DENNI NG Yes, | have a question.
As you see it, the val ue of making the rul e change has
to do with future sinplicity of introducing new
cl adding materials which is a | ong way down the road.
| s that basically what you see the reason why we woul d
nove forward?

MR. REYNOLDS: That's a key aspect.

MEMBER POAERS: We have a problemright
now. Yes, the rule is witten for Zircaloy and ZI RLQ,
as it is witten now, so that anybody who doesn't use
that has to file for an exenption.

MEMBER DENNI NG Li ke Mb right now?
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MEMBER PONERS: Yes, has to conme in for an

exenpti on.
MR. REYNOLDS:. For every relay.
MEMBER DENNI NG  For every rel ay?
MEMBER PONERS: [It's every core rel oad.

You don't get one to last forever, it's every core

r el oad.

Any ot her questions for the speaker?

(No response.)

Vel |, thank you all very nuch, it's a very
useful, very succinct presentation. | wll again
indicate that | think we had an excepti onal

subconmi ttee neeting, exceptional for the technica
gquality of the presentations and the breadth of

mat erial covered. |In that neeting, we al so covered
the latest on the reactivity insertion accidents, and
| hope they'll bring the staff back to discuss that at
sonetine in the future. And with that, I will turn
t he neeting back to you, M. Chairnan.

CHAI RMAN WALLI S:  Thank you. Well, we
have made up the time we spent, overspent, or
whatever, we didn't lose the tinme. W overspent our
ti me budget and now we have made it up, so we're ahead
of time. Therefore --

MEMBER POVERS: | will note that that's
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been consistently done by one group of presentations
t hroughout the neeting.

CHAI RVAN WALLIS: It doesn't correl ate at
all with ny absence. That hypothesis is now defunct.

MEMBER PONERS: W will note that we did
not make up as much with you present.

CHAI RVAN WALLIS: So, on that note, we
will take a break until quarter to 6:00, and we don't
need the Reporter after that tine. W wll go to work
on our letters.

(Whereupon, at 5:27 p.m, the recorded

portion of the nmeeting was concl uded.)
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