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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COWM TTEE ON REACTOR SAFEGUARDS
( ACRS)
511th FULL COW TTEE MEETI NG
+ + + + +
FRI DAY,
APRIL 16 , 2004
+ + + + +
ROCKVI LLE, MARYLAND
The Conmittee net at the Nuclear Regulatory
Conmi ssion, Two Wiite Flint North, Room T2B3, 11545
Rockville Pike, at 8:30 a.m, Dr. Mario V. Bonaca,
Chai rman, presiding.
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8:29 a.m
CHAI RVAN BONACA: Let's start. First, the
neeting is being kept, and it is requested that the
speakers use one of the mcrophones, identify
t hensel ves and speak with sufficient clarity and

vol une so that they can be readily heard.
| would like to remind you that during

today's lunchtinme, | believe at 12:45, M. Szabo of

OCC will provide ethics refresher training to the
nmenbers. Al so, representatives of the Ofice of
Adm nistration will brief the nenbers on conputer

security issues and other admi nistrative matters.

Wththat, let's noveontothe first item
on the agenda. | believe that the first itemis the
license renewal application for the G nna Nuclear
Power Plant. And with that, | turn to M. Kuo.

MR. KUO Thank you, Dr. Bonaca, and good
norning. For the record, I'mP.T. Kuo, the Program
Director for the License Renewal and Environnental
| npacts Program On my right is Dr. SamLee, Section
Chief for the License Renewal, and the far right is
Russ Arrighi. He's the Project Manager for G nna
Saf ety Eval uation Report. And Russ is going to make

the first staff presentation today.
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| m ght add here that this is the |last day
for Russ being with us. He's getting a pronotion in
the O fice of Enforcenent, so the net result is that
we are going to |ose another experienced person.
Sorry about that. And with that, I'dreally like to
the presentation first over to the Applicant, then
Russ will follow

MR. WROBEL: kay. Thank you. Hello. MW
name is George Wobel. |"m the License Renewal
Project Manager with Dave W/ son, our licensing and
princi pal contributor to the report, Joe Wday, our
Pl ant Manager, and Gerry GCeiken, our Materials
Engi neer.

We had a Subconmi ttee neeting on Novenber
4, 2003. Many of the agenda itens are simlar, but we
have updates on nobst of them So we'll be going
t hrough all of those. | don't think you need to read
t hrough those. W can go on to the next page.

Okay. As you probably well know, Gnnais
Westi nghouse two-1oop 1520 negawatt PWR It was
originally licensed in 1969, so it's the ol dest PWR
operating in the country, and we will be the first
plant to actually i npl enent |icense renewal, at | east
froma PWR standpoint.

We had an initial power uprate from 1300

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

6

megawatts to 1520 nmegawatts in 1972, and we renenber
the Systematic Evaluation Program SEP was a
reeval uation of the plant agai nst the standard revi ew
plan at that tinme, which has been updated since then
but it was a very thorough review Two topics were
| ooked at. |'ve got another slide on that.

CHAI RVAN BONACA: I have a question on

that. OCh, you have a slide |later on?

MR,  WROBEL: | have a slide on SEP.
Hopefully it will answer nost of them if not nore.
Anyway, it ended up resulting in converting our

provi sional operatinglicensetoafull-termoperating
license in 1984.

The ot her t hing that we' ve done si nce t hen
we di d have our construction permit operating license
recaptured. That was a 41-nonth construction tenure
back in those days. W got that back in 1991. That's
probably what the new advanced designs will be |ike
t 00.

We did convert to inprove standard tech
specs in 1996. Currently, all of our performance
i ndi cators and i nspection findings are green, and, as
you probably well know, we have a plant sale that's
going to be consummated within the next couple or

nont hs -- we hope, we believe.
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Just a little nore on SEP, and then you
can ask nore questions. It was basically all of the

ol der power plants at the tine, about half of whomare

still with us, lost a couple of plants that were
newer, |ike Palisades and G nna, that had original
operating licenses were admnistered under the

auspi ces of the Systematic Eval uati on Program There
were a total of 92 very diverse topics that were
reviewed at that time, and we really ended up with
what | think is actually a very useful product. W
have SERs on many of the current topical issues, so
t hat we actual |y have a current |icensing basis that's
easily retrievable. | think that really hel ped us
during our license renewal application. W were able
to find our CLP pretty readily, and that was a big
hel p.

Sorre of the maj or i ssues that we | ooked at
wer e high energy |ine breaks, both inside and outsi de
contai nnent, and the separation that was required
because of that. W made certain changes in the
seismc stability of the Plant, which hel ped us with
our |PEEE submttals as part of the RA Tor nado
protection and contai nnment isolation valves and the
arrangenents for the GDC, we didn't neet it explicitly

but we were able to reviewit against the criteria and
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show we have conparabl e safety.

CHAI RVAN BONACA: Did you have nany
physi cal changes in the Plant because of SEP?

MR. WROBEL: W had probably at that tine
"1l say $20 m I li on, give or take, physical changes.

CHAl RVAN BONACA:  Well, | was thinking
specifically about your auxiliary feed water system
with those five trains. | nean how cone you' ve got
t hose --

MR. WROBEL: That was actually done as
part of the high energy Iine break criteria that was
actual ly i npl emented prior to SEP, the O Leary Letter
of 1972 or so.

CHAI RVAN BONACA:  Ckay.

MR. WROBEL: \Where we had the steamline
and the feed water line in the sane building as all
three aux feed water punps that we had at that tine.
So because t hey were not environnmental |y qualifiedfor
that, we separated them W had the standby auxiliary
feed water systemthat's totally independent of the
regular normal auxiliary feed water system

CHAI RVAN BONACA: How separate is it,
physi cal | y?

MR. WROBEL: It's a separate building, and

it goes through a separate building, andit enters the
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feed water line through the separate penetration
i nsi de contai nment --

CHAI RVAN BONACA: And it's separate al so
the controls and electrical?

MR WROBEL: The only thing that's
conparable is it runs off the same power supplies, but
there's an interlock so that you can only run aux
speed or standby aux speed. You can't run them both
at the sane tine.

CHAI RVAN BONACA: Does that kind of
ability provide you help, | imgine, for some of the
external events?

MR WROBEL: Al of them

CHAI RVAN BONACA: \What about fire?

MR, WROBEL: Well, it certainly hel ps on
fire, because if we have a fire in the internediate
bui | di ng that takes out auxiliary feed water, we have
standby auxiliary feed water. Again, | think the only
commnal ity that we have are buses 14 and 16, which
are the power supplies to them They have the sane
power supplies. But buses 14 and 16 are separated in
terns of fire zones, sothere's alot of separation --
physi cal separation for auxiliary feed water at our
pl ant . You can use it as part of our recovery

nmet hodol ogy, both for seisnic, tornadoes and fl oodi ng
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and hi gh energy line breaks. So it's been actually a
very useful nodification.

MEMBER POAERS: You nenti oned your | PEEE.
Can you give ne a feeling for where you stood for
| PEEE ri sk?

MR.  VROBEL: | don't have the actual
nunber for | PEEE ri sk. You nean for seism c? | think
internal and external are about half and half. So
since our total is 4E to the mnus 5, our |PEEE is
probably 2E to the mnus 5. Now, these nods for SEP
were done prior to 8820 Supplenment 5 com ng out, so
t hese were already -- the nods were al ready accordi ng
our initial |IPEE nodel.

CHAI RVAN BONACA:  You sai d your total CDF
is 4E to the m nus 5?

MR, WROBEL: Yes.

MR, ARRIGHI : This is Russ Arrighi. I
checked on those nunbers. The total CDF is about
four. It's 3.977E to the mnus 5 per year, and the
fireisthe singlelargest category contributor tothe
risk profile. I1t's about 28, 29 percent of the total
risk profile.

CHAI RVAN BONACA:  And di d you have a full
PRA?

MR WROBEL: W have a full PRA now W

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11

do not have a seism c PRA, but we have the shutdown

PRA and the internal and fire and |level 1, 2 and 3.

MEMBER ROSEN: Does that 4 include
shut down?

MR WROBEL: Four includes shutdown.

CHAI RVAN BONACA: | think that's very | ow.

MEMBER PONERS: And fire is 30 percent of
t hi s?

MR. WROBEL: About 30 percent, yes.

CHAI RVAN BONACA:  |'m not surpri sed.

MEMBER POVNERS: What did you say?

CHAI RVAN BONACA:  |'m not surpri sed.

MEMBER ROSEN:  |'msurprised it's as | ow
as that.

CHAI RVAN BONACA:  Yes.

MEMBER ROSEN: W th external, internal and
shut down i ncl uded for an ol der plant. GCetting to four
is --1"d be interested in tracking the nunbers, but
| don't believe nore than that.

MR. WLSON: This is Dave WIson, RG&E.
Part of the | essons that we | earned i n doi ng t he | PEEE
process and the PSA process drove sone plant
nodi fications to nake those nunbers | ower. For
i nstance, we |earned that we had an internal flood

risk contributor that was very high with respect to
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our batteries, and we ended up rel ocating pipes. So
we used our PSA pretty proactively when it was
devel oped and actual ly nodified systens that we coul d
reasonably nodify to |ower our nunbers from the
origi nal val ues.

MEMBER ROSEN: Well, that's a good
expl anati on.

CHAI RVAN BONACA:  Yes. I woul d expect
t hose feed aux system would give you a | ot of help.
| mean | know it because | was involved with a pl ant
whi ch was i n the SEP and di d not have that system and
every tine we | ooked at what an addi ti onal aux feed --
traditional aux feed train would do for us, we were
solving all our problens.

MR. WLSON: Yes. Fromour perspective,
sir, it was interesting that our sister plants in
Swit zerl and, the Beznau units, actually came out and
visited our plant to exam ne our standby auxiliary
feed water system because they had installed a
dedi cated shutdown system which included the high
pressure injection. Wen they did their risk nodels,
t hey asked the sane questions: "Why are your risk
nodel s | ower than ours and our plants are, although
not identical, essentially, technically, designedthe

same?” And the answer was standby auxiliary feed
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water. It was the decay heat renoval portions.

CHAI RMAN BONACA:  Sure.

MR. WLSON: And they actually sent one of
t heir presidents and some of the engi neers out to | ook
to see how we configured this with the physical
i ndependence and distance and things to -- | don't
know what the results of that were, though, sir,
whet her or not they go further and change, but they
were interested enough to cone and |ook from
Switzerl and.

MR WROBEL: O her maj or changes that
we've made, at |least since 1996, have been --
certainly, you' ve heard about sone of the earlier ones
in that. W replaced our steam generators in 1996.
Those st eamgener at ors have about a 20 percent hi gher
tube surface area, so we built in quite a bit of
margin in the steam generator replacenent.

W were one of the three plants to do
baffl e-barrel bolt inspections in 1999, and we found
very little stress corrosion cracking in those bolts.
| think the ones that we actually found quantified, we
will quantify | ess than about one percent of the bolts
t hat actually had danage there.

D d our reactor vessel head i nspectionin

1999, and then we replaced it in 2003. So we've been
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wor ki ng very hard on Al'l oy 600 mi nim zation. The only
Alloy 600 we have that's part of reactor cool ant
pressure boundary now are the bottom nounted
i nstrunentation nozzles. There's no other pressure
boundary that's All oy 600. There are a couple of the
| ocations that are Al |l oy 600, the radial support plugs
and tubesheet, RCS cladding, but there's no other
ar eas.

MEMBER ROSEN: Have you had a | ook at your
pressurizer lately?

MR. WROBEL: | personally haven't, but |
t hi nk we have. There have been a | ot of issues on the
instrumentation -- the bottom heater tubes or the
heater nozzles. W have not seen any indications.
Qurs are stainless steel.

MEMBER S| EBER: Right. The only concern
you have is the weld, right, stainless to the base
nodel ?

MR, WROBEL: Yes.

MEMBER ROSEN: That' s st ai nl ess but you' ve
al so | ooked and didn't see anyt hi ng.

MR, WROBEL: we haven't seen anything,
but, Joe, do you knowif we've had any detail ed NDE up
there or what, physically or visually?

MR, GEIKEN. Well, we've done visuals by
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-- this is Gerry Geiken fromGnna Station -- we've
done vi sual inspections. Infact, this |ast outage we
di d an extensive RT and UT of all the tophead nozzl es
and the surge line nozzle of the pressurizer. I
believe we al so | ooked at sone of the penetrations
that were exposed when we renoved insul ation, and
we' ve seen nothing there, no om nous | eakage at all
There's no Al l oy 600 i n our pressurizer, weld netal or
base net al

CHAI RVAN BONACA: I f | renenber, you al so
repl aced the control rod package.

MR. WROBEL: As part of the reactor vessel
head, yes.

CHAI RVAN BONACA: s it normal, | nmean
when you repl ace the head?

MR, WROBEL: Well, they were 30, 35 years
old and --

CHAI RMAN BONACA: kay. So you --

MR. WROBEL: -- we're planning on anot her
at least 25 to 45 years of operation. You haven't
seen our next application yet, but you will see it.

(Laughter.)

MR. WROBEL: 1n 2009, we'll be here again.

W did do an extensive evaluation or

i nspection of our |ower head, the | ower head nozzl es
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this past outage. Did not find any evidence of
| eakage, no boron, at least nothing from the
penetrati on.

MEMBER SHACK: But you can do a bare net al
i nspection of your bottonf

MR WROBEL: Yes. We can and we wl|
continue doing them 1Is it going to be every outage,
Gerry?

MR. CEIKEN: At this point, every outage.

CHAI RVAN BONACA: At t he Subcomm ttee, you
showed us some pictures of it. Do you have themw th
you?

MR. WROBEL: W do have the pictures. W
didn't find any really better ones than we had, but we
can | ook at them again.

MEMBER ROSEN:  What is the T-hot for this
pl ant again, rem nd ne?

MR. WROBEL: Five-ninety. It's pretty | ow
right now. About 592, 590, vyes.

CHAI RVAN BONACA:  It's | ow.

MR. WROBEL: It was 601 before we did the
steam generator replacenent, and we got it down to
590.

MEMBER S| EBER:  Are you antici pating any

ki nd of a power uprate?
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MR. WROBEL: Yes. You're readi ng ahead.

Yes, we have sone discussion of a potential power
uprate that we're discussing, and we do have sone
i nformati on on that.

MEMBER SI EBER: Wl |, you' ve got a | ot of
sur f ace.

MR. WROBEL: Yes. Qur T-hot will go back
up to probably 603 or so, which is what it was before.
Still not way high.

MEMBER SI EBER.  So you're tal king about
five or six percent.

MR, VWROBEL: Sevent een?

MEMBER SI EBER:  Sevent een percent?

MR, WROBEL: Seventeen percent.

MEMBER SI EBER:  What's TeV?

MR. WROBEL: TeV will be -- well, right
nowit's 561. It's going to go up to 573.5, whichis
what it was before steam generator replacenent. W
built inalot of margi n when we put these generators
in, not necessarily for operate or for renewal but it
certainly is working for both of them

CHAl RVAN BONACA: So tell us what we're
| ooking at, water penetration on the bottonf

MR. WROBEL: Yes. Cerry, this is your

time to shine.
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MR. GEIKEN: That's the penetration as it

enters the Inconel pad, the Alloy 82/182 pad, that's
wel ded around every penetration on the bottomhead of
t he vessel. The entire bottom head, in fact the
entire external surface of the vessel is painted with
zinc-rich paint.

W did sanple sonme evidence of white
deposi ts that we observed runni ng down t he si de of the
vessel . They were from| eakage fromabove. And all
of those were determ ned i sotopically to be not within
t he recent past.

MR WROBEL: And they weren't fromthe
bott om nozzl es either.

MR. CEI KEN: W saw not hi ng around any of
t he bottom nozzl es that indicated | eakage.

VI CE- CHAl RVAN WALLI' S:  And that purplish
hue i s fromwhat, a coating of some sort, inthe other
figure?

MR. GEI KEN: Yes. That's zinc-rich paint.

VI CE- CHAI RMAN WALLIS: That's the paint.

MR GEl KEN: That's zinc paint. It's
Car bon Zinc 11.

MR. WDAY: And the benefit we have --
this is Joe Wday, Plant Manager -- the benefit we

have there is you notice the build-up of the weld
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material there allows for a natural flow of noisture.
If you did have a leak from above, it typically
woul dn't migrate into that crevice area there. So it
does keep the two systens separate so any | eakage t hat
we rmay have had from above in the refueling process
woul dn't evidence itself.

MEMBER ROSEN. Because, Joe, it drips off
at the lip, is that what you nmean?

MR. WDAY: That's correct, yes.

MR. WROBEL: | think you have this. This
is going to be an every 18-nonth inspection. W are
on Slide 4.

Agai n, during the past outage, we did a
detail ed review of our sunp for any sunp issues. W
found a couple of areas that -- a couple of openings
that were |l arger than we had anticipated. They were
fixed during the outage and nodi ficati ons were made.

MEMBER ROSEN: Did you | ook at the other
sunp?

MR WROBEL: Yes, sir.

MEMBER ROSEN. This says Sunmp B.

MR.  WROBEL: Oh, Sump B is the ECCS
recircul ation sunp. Sunmp Ais our normal sunp, and we
do -- actually, we did a detailed review of the Sunp

A this year as part of the structure nonitoring

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

20
program

MR. WLSON: Sunp al phais the sunp we had
to enter to do the bottom head inspections.

VI CE- CHAl RMVAN  WALLI S: Any unusual
material in those sunps?

MR, WLSON: Not anynore.

(Laughter.)

MR WLSON: There was some boric acid on
the bottom of the -- on the floor there that was
cl eaned up, and there were --

MEMBER PONERS:  Sunps |ined?

MR. WLSON. Say again, sir?

MEMBER POVNERS: Are the sunps |ined?

MR. WLSON: Yes, sir, although the bravo
sunp, the recirculation sunp is |ined underneath the
concrete, it's got a concrete facing on it.

MEMBER POVERS: Amazing. How thick?

MR. W LSON: | don't know what the
thickness is, but I'mthinking three inches.

MEMBER POVERS: Ckay.

MR. WLSON: And then netal and then the
actual concrete.

MEMBER ROSEN. And why was that done?

MR. WLSON. Say again, sir?

MEMBER ROSEN: Why was that construction
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done that way? It seens unusual to --

MR. WLSON: |'mpersonally not certain.
| don't know.

MR. WROBEL: The whol e contai nment fl oor
is done that way. [It's concrete, then steel, then
concrete. Three feet, three-eighths-inch, then three
feet. So the actual |eakage -- | guess the concrete
is for structural stability, and then you' ve got the
| eakage barrier is actually the steel, and then you
have nore rei nforcenent just for structural strength.

| didn't bring nmy slide.

MEMBER POVERS: I'"'m not absolutely
certain, Steve, but | think it was popular
construction at the time, and | think it was

cont am nation control .

MEMBER ROSEN: | see.

MR, WROBEL: Just very briefly, we're al so
| ooki ng at an uprate. The uprate woul d be consi st ent
wi th what the Kewanee Plant is currently uprated to,
which is 1775. They were just approved within the
| ast couple of months. W basically have the sane
NSSS system and Kewanee does right now, and so even
our uprate would be a 17 percent uprate, which would
be an EPU and we get to visit you again. It's really

not nmuch different than the Kewanee uprate whi ch was
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nore of a stretch.

VI CE- CHAl RVAN WALLI'S:  How nuch EPU?

MR, WROBEL: Seventeen percent.

VI CE- CHAI RVAN WALLI'S:  Sevent een

MR WROBEL: Fifteen to 20.

VI CE- CHAl RVAN WALLI S: So it's
subst anti al .

MR, WROBEL: Substantial uprate but not
any different than Kewanee's currently experiencing.
W' ve had a lot of discussion with our sister unit
there. Qur steamgenerators that we' ve repl aced now
are the same as -- they're pretty nuch the sane as

their current ones. We have a | ot of surface area

t here.

| thought 1'd get actually into the license
renewal applicationfor awhile now W didthe -- it
was about a three and a half year effort. | think we

started in 2000. Primarily, it was in-house. W had
matri xed staff, some nmuch nore dedi cated than others
| nmean in ternms of tine. Certainly, all of them
dedi cation. We diduse contractors where we needed to
where we didn't have the expertise in-house, I|ike
Framat ome did our reactor vessel work, Westinghouse
did sone of our entry plus work for TLAAs;

Constel l ation, environnental. W did use the gui dance
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of 9510, standard review for plant format, and we're
the third plant to use GALL, so we had our GALL
experi ence.

All of the interactions were good,
particularly the inspections and the audits, the
regi onal and the NRR people that canme to the site.
That was a very good interaction. The processes,
procedures all worked through well. Al  the
m | estones were net, everything was done on tine, so
we di d not have any issues at all with the inspection
nmet hodol ogy.

VWhat resulted out of the license renewal
application, basically, were prograns and conm tnents.
"1l talk alittle bit nore about that. But once we
stoked and screened everything in, then really the
hard part is getting all the prograns i npl enented, and
that's what we're working on right now.

Sonme of the major issues that canme out of
license renewal that may be an update from the
Subcomm ttee neeting that we had, we did finishall of
our 50.49 calculations, all the EQ calculations
extending the life of electrical equipnent from 40

years to 60 years. Having conpl eted, docunmented and

CHAI RVAN BONACA: The PLAs?
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MR. WROBEL: All the PLAs are conpl ete of

t he equi prent that we deci ded we woul d extend to 60
years. There's sone itenms that we're going to
repl ace, so we didn't conplete the PLA on those.

As the staff will show you later, our
upper shelf energy for Reg Guide 1.99 Rev 2 is
anticipated to be below 41 foot pounds using that
net hodol ogy. We knew that going in, and so we had
Framat ome perform at equivalent margins, fracture
mechanics plastic -- it's on the next slide --
el astic-plastic fracture mechanics analysis for the
[imting beltline weld. Even though we don't neet the
50 foot pounds, the Appendix K criteria for Section
11, which is the alternative of Appendix G analysis
that's allowed, shows, as you can see, substanti al
margin of either greater than five or greater than
three for the different transient | evels and acci dent
levels. So we feel that we have significant margin
even t hough we don't neet the 41 foot pounds for upper
shel f energy.

MEMBER SHACK: Did you project at 80 or
life?

MR. WROBEL: | have that for PTSif you'd
like. Certainly, | think with a factor of two to six,

Gerry, |"msure we're going to be greater than 1.0 at
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80, right? Say yes.

MR. GEIKEN: Yes. Bear inmnd-- thisis
Gerry Cei ken, these anal yses are going to have to be
redone for uprate.

MR, WROBEL: Yes.

MR GEIKEN: We'll have higher fluences.

MR. WROBEL: Also for a station bl ackout,
one of the issues we tal ked about at the Subcommittee
was the scope and the off-site power cables, that
power Buses 17 and 18 are in scope. W did add those
into scope. | think Russ is going to go over that in
alittle bit nore detail

So | think we've conpleted all the major
i ssues, all the TLAAs that we had anticipated to do
that for 60 years. And even for power uprate we did
do the PTS cal cul ati ons for power uprate for 60 years.
Actually, we did themfor 80 years too. And there's
significant margin in that area also. Even at power
uprate conditions for 60 years, we're at 276 degrees
i nstead of 300, so we still have quite a bit of margin
on PTS.

MEMBER SHACK: Now, do you run a | ow fl ux,
| mean | ow | eakage core?

MR. WROBEL: At this point, yes. W've

been running a | ow | eakage core since about the m d-
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80s, m d-80s to | ate-80s.

MR GEI KEN: M d- 80s.

MR WROBEL: M d-80s. That is going to
change sonmewhat . W don't know what the uprate
calculation's going to be exactly. W' ve done sone
boundi ng cal cul ati ons which are |l ess -- there's going
to be nore | eakage for a bi gger core, but at | east the
cal cul ati ons we' ve done so far indicate that we still
have substantial nmargin even wth the uprate,
ot herwi se we wouldn't do it.

Prograns, we had a total of 34 prograns
that we i nplenented or credited for license renewal .
Four of them were new prograns that we obviously
didn't have before. That's why | call them new.
Thirty were existing prograns, and many of themwere
consi stent with GALL. W did take exception to
several of the progranms where we were, |ike the Kapl an
cooling water or diesel fuel oil. W took a few
exceptions. They were all justified with the staff.
We are ei ther nmaki ng or have nade enhancenents t o nany
of the other prograns for |license renewal issues that
came up. Most of those are including additional
equi pnent and scope or structural nonitoring, systens
nonitoring, preventive mai ntenance. Soalot of it is

scopi ng i ssues that have been brought in. The actual
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net hodol ogy, the wal kdowns that we do, are basically
t he same except we have nore detail ed worksheets, and
| think we've made a | ot of inprovenents in that area
t here.

W have i npl enented pretty nmuch al | except
ten of the prograns. Al'l  procedures have been
reviewed but not conpletely signed off for |icense
renewal , but we antici pate nost of the prograns being
i mpl enented wel I, well before 2009. We're not waiting
for 2009 to inplenment the progranms. We give nore
detail on the next slide.

W have 37 commitnents that are in SER
Appendi x A The schedule is in there. The 122
i ndi vidual comm tnents include the 37, and those are
in much nore detail. For exanple, we conmitted to
wite programbasis docunents for every program All
except three, | believe, have been si gned of f al ready,
so we have 34 other commtnents match the one up
there. Many of the other commtnents have to do with
periodic inspections, and we have spaced out the
i nspections. W' ve al ready done sonme of themin 2003.
We continue spacing themout till 2009. W' re not
going to do all the inspections right in 2009. So
we' ve doi ng themal |l along. W have had sone success.

W' ve already, like | say, done sone of themin 2003,
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and all of the commtnents are in our commtnent
action tracking system Most of them have been
assigned to individual plant engineers already. A
coupl e of themthat we haven't conpl eted yet, there's
a couple of commtments that we will conplete after
2009 just because of the timng on it. W have a
couple of structural integrity tests that we said we
woul d conmit to, and those are, | think, schedul ed for
-- | think the first one is schedul ed 2015, and then
t he st andard sprinkl er had 50-year either repl acenent
or a detailed review at 50 years, and 50 years is
going to cone up after 2009, so we'll do it at that
poi nt. Al though we've been repl acing sprinklers al
al ong, so we have a pretty good feel for howgood t hey
are.

We do have a few nodifications. There's
sone change anticipated due to the power uprate.
Currently, we have a commtnment to do our reactor
vessel surveillance -- pull the next surveillance
capsul e i n 2005, because that's when we had cal cul at ed
we would get to the 60-year fluence. |If we uprate,
t hen the 60-year fluence we won't get to in 2005, so
we're not going to pull the capsule. So we've
currently cal cul ated either the 2008 or 2009 as when

we get to the equival ent 60-year fluence, so we'l]l
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revise that commtnent to take the capsul e out at that
point. We'Il have one capsule left that we'll keepin
the core for the 80 years in accordance with ASTME
185. We'll be doing that, and | believe that's going
to be a license condition anyway, but we're going to
do it anyway.

MEMBER SHACK: Have you done any pi ping
repl acenent as part of your FAC Program --

MR, WROBEL: Yes.

MEMBER SHACK: -- in your secondary
syst en?

MR. WROBEL: Done extensive either piping
repl acenment or coating it with chrom um

MR CGEIKEN: It's been replacenent with
chrom umal um numor chrome noly of pl ain carbon stee
conmponents.

MEMBER SHACK: Any trouble with meeting
t he wel di ng requirenments?

MR. GEIKEN: No. We do it all in-house.
Al'l of it was done in-house.

MEMBER ROSEN: What conponents were
replaced? Gve ne a feel for where you nade those
repl acenents.

MR WROBEL: For our pre-separator tank?

MR. CEIKEN: Yes, that's a good exanpl e.
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One of our pre-separator tanks.

MEMBER ROSEN: The noisture separator
t anks?

MR GEI KEN: Pre-separator tanks.

MR. W DAY: CQur pre-separator tank is the
extraction steamcom ng of f t he hi gh pressure turbine.

MEMBER ROSEN.  It's wet, right?

MR GEIKEN: It's wet.

MR W DAY: Yes.

MR. W DAY: Another one, Gerry, was the
feed water regul ati ng of bypass val ves.

MR GEIKEN: That's correct.

MEMBER ROSEN:. Feed reg bypass val ves?

MR GEIKEN: That's correct.

MEMBER ROSEN:.  And the piping around the
bypass val ves?

MR GEIKEN. Right.

MR WDAY: The piping --

MEMBER ROSEN: Di d you repl ace t he val ves
t 00?

MR  CEl KEN: Yes. Yes, | believe they
wer e repl aced, yes.

MR. WROBEL: Try to do the | ast slide and
t hen sone.

CHAI RVAN BONACA: Under progranms, Yyou
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specifically pulled out the Fire Water SystemProgram

MR. WROBEL: That's because it didn't add
up.

CHAI RVAN BONACA:  -- as one having a | ot
of exceptions and enhancenent s?

MR. WROBEL: Yes. Pulled that one out
because there are quite a few exceptions that we did
at plant-specific detail design analysis on what the
periodicity should be of the various inspections of
fire doors and seals. And we were able -- you know,
we did the design analysis, it was reviewed by NRC
i nspectors, and we got concurrence that we woul d do on
that schedule a little bit different than what the
GALL called for. The enhancenment was primarily we
didn't have a 50-year sprinkler head replacenent, so
we put that in. | only called that one out separately
because they didn't add up and | got comrents that
they didn't add up to 30, so we'd better explainit.
You guys were math w zards.

MEMBER ROSEN: | don't know about math
w zards but sonme of us can add.

MR, WROBEL: Yes. We go all out with math
wi zards here.

Joe, plant ownership, do you want to make
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any --

MR, W DAY: Sur e. Wth the slide up
there, if | can speak back here since |'ve got the
m crophone in front of me. First of all, if you're

aware that in Novenber of 2003 is when we formally
entered contract negotiations for the sale of the
pl ant, and the successful bidder was Constellation
Generation Goup. Asyou' rewell aware, Constell ation
is well known in the industry as one of the key
players with their overriding principles of safe
operation of afacility, and we' ve heard t hat nessage
| oud and cl ear fromthemal ready i n t own neetings that
they' ve attended and nake sure that they reinforce
t hat nessage to us.

And we are | ooking excitedly towards the
transfer of ownership here. The transfer of ownership
is contingent on two maj or mlestones. One of themis
inthe Public Service Comm ssion arena and t he Secti on
70 proceedi ngs that are currently ongoing. Section 70
is transfer and sale of the asset, so that's got to
get approved through the Public Service Comm ssion.
And then the second one is the initiative we have
ongoi ng here today with the license renewals. So two
of those issues have to cone together for the final

consummati on of the sale of the Pl ant.
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I"d like to talk a little bit about the
benefits that we sawin the |icense renewal process,
because just the fornmality of applying for thelicense
and goi ng through that process there's a |l ot of side
benefits that we saw cone out of that. First of all,
there's the investnment in the future here, obviously.
But that wasn't sonething that occurred just as a
result of the license renewal. Qur Life Cycle
Managenment Program al ready was wel |l underway to help
support the license renewal process, evidenced by
1996, the replacenent of our steamgenerators. That
was a $110 mi | |l i on undert aki ng by t he Corporationwth
the intent that we wanted to make sure that the Pl ant
continues to runs safely. Obviously, a side benefit
of that is that it did position us for a license
renewal, which we formally engaged in, as George
poi nted out, in the year 2000. So that was definitely
we saw a benefit there.

What it also -- and I'mnot sure if this
was t he chi cken or the egg, which cane first on -- but
the ability for us to retrieve our records. | think
Russ pointed out earlier inthe introductions that we
did have the capability to electronically retrieve a
nunber of our records to ensure that we had our

current licensing basis captured. And what we're
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seeing as a result of that, that el ectronic nmedi a has
hel ped to position us for the future here. It's a
resource that i nparticul ar our Engi neeri ng group uses
on a daily basis, but it also overrides our entire
organi zation. Key stakehol ders have easy access to
that data and information, so as an organization it
has hel ped strengthen us. And, again, the license
renewal application process, | think, just gave us
nore opportunities to enhance that database.

W' re | ooking at continuing the positive
rel ati onship we have with our conmunity. G nna has
positions itself over the years to be a key player in
the comunity, and we've gained a | ot of respect from
that, and | think the license renewal process,
especially the environnmental inpact arena, we are
getting very positive accol ades fromthe comunity.
And Constell ation has that same type of val ue system
and approach, that they feel it very beneficial to be
a key player in a comrmunity. In fact, they are
neeting with our town officials as we speak just to
continue to foster that relationship that we have.

And as far as the plant uprate, | think we
spoke about that in sonme terns already. Obviously,
there is a value to the asset itself by going through

t he power uprate, but it also allows us the ability to
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continue to look at our licensing basis and the
ability of our equipment to operate, to maintain a
safe operation of the Plant. So there's a lot of
anal ysi s that is ongoing to support that plant uprate
study, and the results of that, | think, wll just
continue to increase the safety of our unit.

So those are the corments that 1'dliketo
make t here, and the | ast bull et there, of course, with
the comm tnent transfer to Constellationit definitely
makes it easier to identify who the owner is and who
is responsible. And in this case here wth
Constel |l ati on assumi ng all of that responsibility, we
have one personto goto, and it just makes it easier,
| ess conplicated as far as identifying that issue.

So those are the points that 1'd like to
make, and | appreciate the effort that's been put
forth. 1 call it a fast track of what we are able to
acconplish over this tinme frame, and it's not that we
over| ooked anything. | think it was our ability to
work together to set targets and work to them that
we're able to sit here today and di scuss what we are.
So thank you.

CHAI RVAN BONACA: | hear you're planning
to go to uprate the power of the Plant. So now your

tenperature -- we asked you before about vyour
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temperature, where will it go? Do you know al ready?

MR WROBEL: About 603.

CHAI RVAN BONACA:  Si x-oh-three. So that
will go roughly where it was originally.

MR. WROBEL: Yes. Maybe a degree or two
hi gher. We've done the feasibility study. | can't
say to the tenth of a degree but that's pretty cl ose.

CHAI RVAN BONACA:  Yes.

MR. WROBEL: So we've had experience in
that. And, of course, having gotten rid of the All oy
600 i n the upper head, that at |east puts us in a |l ow
susceptibility category even if we hadn't -- | nean
irrespective of the tenperature. And that's not
particularly high either.

CHAI RVAN BONACA: So then you have a
change that it's going to cascade, there are a nunber
of changes in process, baroneters. Are you going to
have -- how do you assure that all the i npact of these
changes is going to be reflected in your commtnents
to license renewal ? Do you have a process by which
you make a change and you go back to these prograns?

MR, WROBEL: Actually, I"mtransferringto
power uprate as soon as this is over.

CHAI RVAN BONACA:  Yes.

MR. WROBEL: So at |east that's a parti al
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answer. Yes, all the commtnments -- when we do power
uprate all of the paraneters within that are revi ened
against our conmtnent tracking system and it's
basically the sane engineers. Very few of them are
dependent on power |evel and fluence. The ones that
are are the TLAAs, and all the TLAAs will have to be
redone for the higher power level. W started doing
t hose al ready.

CHAl RVAN BONACA: Ckay. Al right. So
this conpl etes your presentation?

MR, WROBEL.: Yes. This conpl etes our
presentation.

CHAI RVAN  BONACA: Al right. Any
guestions fromthe nmenbers before we hear fromthe NRC
staff? |If none, then --

MR, ARRIGH : Russ Arrighi, Project
Manager. Good norning. My nane is Russ Arrighi. [|'m
t he Lead Proj ect Manager for the G nnalicense renewal
application. Gnna is a two-|loop pressurized water
reactor | ocated i n Waynes County, New York. It's one
of the plants that had went through the Systematic
Eval uation Program The application was submtted to
the staff on July 30, 2002. On Novenber 4, 2003, we
had the ACRS Subconmi ttee neeting, and then on March

4 of 2004, we issued the final safety evaluation
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report.

Based on the staff's reviewof the license
renewal application, inspections performed by the
region and by the audits perfornmed by the staff, the
staff concludes that the Applicant has net the
requi renents of 10 CFR 54.29. Al so, the requirenments
of 10 CFR 51, the environnental pr ot ection
regul ati ons, have been satisfied.

The NRC performed two audits and two
i nspections at G nna. The scoping and screening
nmet hodol ogy audit determ ned that the nethodol ogies
satisfies the requirenents of the rule. The staff
also perfornmed an audit of the aging managenent
prograns, and we determ ned that all the prograns were
consistent with the GALL except for the Fire
Protection and Fire Witer System Program The
Applicant in the application stated they were
consi stent with GALL. During out audit we determ ned
t hat there were sone exceptions. W identified eight
total exceptions. The Applicant was aware of three of
t hose exceptions; however, due to an oversi ght or what
not they didn't informthe staff. W issued an RE
and the Applicant responded on the docket. We
revi ewed those exceptions and we found those to be

accept abl e.
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MEMBER ROSEN. Wbul d you characterize a

few of themfor us so we know what was the nature of
t hese ki nds of exceptions?

MR ARRI GHI : Yes. For the Fire
Protection Program there were three exceptions. The
one identified by the staff was the fire door
surveill ance cal |l ed out quarterly versus bi weekly, as
indicated in the GALL. Two, that the Applicant had
identified -- had to do with the halon frequency
testing. They wanted to test the halon systemevery
two years versus every six nonths. And there was an
issue with the qualification of personnel performng
vi sual inspections.

In the Fire Water System Program we
identified -- there were four total exceptions, and
the staff identified three of those. One had to do
with the sprinkler system not examned for
m crobi ol ogi cal filing. The visual inspection of the
fire hydrants, the Applicant wanted to i nspect those
at wi ndows of opportunity versus every six nonths.
And another one had to do with the hydrant flow
testing on a periodi c basis versus annually. And the
Applicant did submt thosetothe staff, and they were
revi ewed and determ ned to be acceptable.

MEMBER ROSEN:  Thank you.
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MR.  ARRICHI : The region did two

i nspections, the scoping and screening inspections,
and they determ ned t hat the Applicant was successf ul
inidentifying those systens subject to-- that needed
agi ng managenent review. And the final inspection,
the Aging Managenent Program inspection, they
determined that the effects of aging would be
appropriately managed during the period of extended
oper ati on.

This is simlar to what the Applicant
poi nted out. Again, there were 34 total aging
managenent prograns. Thirty-one were consistent with
GALL or consistent with sone exception or deviation.
There were three non- GALL prograns. And as a result
of the staff's review, the Applicant did add two agi ng
management prograns as a result of staff questioning.
One had to dowith el ectrical cables not subject to EQ
used inINCcircuits, and t he ot her programwas nedi um
vol t age cabl es not subject to enmergency -- to EQ and
t hey added that. They pointed out earlier that the
of f-site power cabl es that powered the safety bus for
servi ce water once they brought those two cables in
scope they added a new agi ng managenent program and
t hat programwas consistent with GALL, and those were

reviewed by the staff.

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

41

Open and confirmatory itens, our review
resulted in a total of eight open itenms and seven
confirmatory itenms. At the Subcommittee neeting, al
but four of those itens had been resolved. W have
four listed here. The first one had to do with the
fire service water booster punp, called the jockey
punp. Initially, the Applicant did not have that in
scope of license renewal. The outcone of that was
that the Applicant did indeed include that in the
scope, so the staff was satisfied with that.

The second item had to do with the two
off-site power supply cables to the service water
train, for the service water punps. Oiginally, those
cabl es were not in scope, and, again, the resolution
of that itemwas that the Applicant did add those two
cables in the scope of license renewal.

The third item had to do with -- there
were five of the ten attributes for the Thi nbl e Tube
| nspection Programrequired clarification. They did
provide that clarificationonthe docket, and we f ound
t hat acceptable. Sone of those itens had to do with
the locations of the tubes to be inspected, the
frequency and the basis for testing. That wasn't
clear in the application, and, again, the Applicant

did provide that information to the staff, and we
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found it to be acceptable.

And the last item was the Applicant
changed their nethodology for determ ning the PTS
val ue fromone that was based on the chem stry factor
to one that was based on surveillance data. The staff
had an open item that they wanted to review the
surveil |l ance data and the cal cul ati ons to ensure that
they net the credibility criteria of 10 CFR Part 61.
Al'l those itens have been satisfactorily resolved.

MEMBER FORD: | seemto renmenber on that
| ast itemthere's a question of the Applicant didn't
want to use one of the surveillance sanples, is that
correct, and you were wanting to do so. How did that
resolve itself?

MR ARRIGH : [I'mgoing to call on Barry
Elliot to describe that.

MR. ELLIOT: NO no, no. They used all
the data for this Plant. The issue here was that 10
CFR 50.61 has certain criteria that should be
satisfied if you want to use the surveillance data,
and we just asked themto provide their -- to show us
that their surveillance data net all those attri butes.
And they were able to convince us and show us that it
did, and then we were willing to accept the chem stry

factor and the radiation brittl ement esti mate. The
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reason that they wanted to do this is because it
resulted in an advantage for themin that if you went
just according to the tables in the rule, they would
have a hi gher PTS value, and this |owered their PTS
value. And | assune it's because they know they're
goi ng for power uprate, and this woul d probably be a
big factor for them for that. It really wasn't a
factor here for license renewal. They woul d have
passed anyway, but they did get an advantage doing
this, and we just wanted to nake sure that they had
followed -- the programdid what it was supposed to
do.

MEMBER FORD: So will this issue arise
agai n when they cone for power uprate?

MR, ELLIOT: It will be to their advantage
in power uprate. As | said, | don't know how nuch
fluence increase there's going to be for the power
uprate, whether they would have passed using both
net hodol ogi es or not, | can't tell you that, but there
was an advant age t hey got here.

MR WROBEL: Yes. W did do the
cal cul ati ons for power uprate out to 60 years, and t he
val ue was about 276.5, so we still have quite a bit of
margi n even at that point. Now, that hasn't been

verified by Barry, but that's our own cal cul ati ons.
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MR. ELLIOT: Yes. One of the things I

just wanted to point out is this vessel has forgings
init, sothey only have circunferential welds in the
beltline. So that's why you see the trenendous
mar gi ns on equi val ent margins analysis. They don't
have any axial welds that are -- and that's where our
probl ens are going to be in a nucl ear pressure vessel.
It isn't going to be in the circunferential welds.
There's just not enough stress there to cause a
probl em

MEMBER SHACK: Okay. Now, do they have
enough capsules to get themout to --

MR. ELLIOT: Yes. Because they said they

have -- one they were going to take out in 2005, and
that was a big discussion. That was really a
di scussion now that | remenber, was when they were

going to take that capsule out. That's what the
di scussion was. And then one standby, but when they
were going to take out that next capsule was a big
di scussion. And we convinced themto keep it in a
little |onger so they can get nore fluence, and |'m
good to hear that they're going to keep it in to get
enough fluence to get power uprate too. And so we'l|l
be abl e to confirmthe equival ent margi n anal ysi s and

we'll be able to confirmthe PTS eval uati on
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MEMBER SHACK: Thank you.

MR, ARRI GHI : The time limting aging
anal ysis nmeet the requirenents of 54.21. The staff
revi ewed t he equi pnent qualification TLAAs to verify
that the assumption of the nethodologies were
adequat e. Initially, | believe the staff revi ewed
approxi mtely 40 percent of the ones that had been
conpleted at the time of the 1license renewal
application. As George Wobel pointed out earlier,
t hey have subsequent|y conpl eted 100 percent of those
calculations. And based on the review, the staff
concl uded that the effects of aging will be managed
during the period of extended operati on.

React or vessel wupper shelf energy, the
[imting weldis projectedto be |l ess than the 50 foot
pounds screening criteria. The staff did reviewthe
Applicant's equival ent margi ns anal ysi s cal cul ati ons
and performed an independent analysis, and they
verified that the reactor vessel woul d have nar gi ns of
saf ety agai nst fracture equivalent to those required
by Appendix Gto Section 11 of the ASTME code.

CHAI RVAN BONACA:  Ckay.

MR. ARRIGH : And for PTS, the projected
value is within the screening criteria.

CHAI RMAN BONACA: And all the other PLAs
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have been conpl eted, | understand, right?

MR. ARRIGHI : Yes. Qur license conditions
for the Plant, the Applicant will include inthe UFSAR
suppl ement -- will include the UFSAR suppl enent inthe
next update as required by 10 CFR50. 71(e), and future
activities identified in the supplement wll be
conmpl eted prior to the period of extended operation.
Again, the Applicant pointed out there are some
i nspections that will be after the period of 2009.

Al so, there's another --

MEMBER ROSEN: How does that square with
the idea that it will be conpleted before the period
of extended operation if you're not going to do the
i nspections until you --

MR ARRIGH : Well, they're going to --
all the conmtnments -- the staff reviewed all the
i cense comm tnents, and, again, all commitments wll
be conpleted as identified in Appendix Ato the SER
The staff did |l ook at all those conm t nents and agr eed
that those time periods specified were sufficient.

MEMBER ROSEN: But if you're not goingto
do the inspections until you enter the period of
ext ended operation, then --

MR, ARRI GHI : There's only one or two

conmmi t ment s. It's the --
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MR. WROBEL: | canclarify that -- George

Wobel. Al of the commtnents that will be done
after 2009 are part of prograns. All of the prograns
will be inplenmented prior to 2009. There will be some
m nor specific activities that will be done after
t hat, but, for exanple, inour one-time inspections or
our periodic inspections, we'll be doing several of
t hem before 2009. We're going to continue those
t hrough 2029, so all of these progranms are |iving
prograns anyway. The only ones that -- like, for
exanmpl e, one of the commtnments that we nade for a
phased bus i nspection wi || be done in 2012, but we did
one in 2002 already, so it's like a ten-year
periodicity between them So the concept is all done
prior to 2009, but there's sone specific activities
that are done after that, but they're really part of
a programthat's already been inpl enent ed.

VEMBER ROSEN: Is this the first tine
we' ve had this condition or is this typical of what
happens? It just seens different to ne.

MR. ARRIGHI : Again, as George pointed
out, the only thing we call ed out why the comm tnents
| ooked different is because it's what is the frequency
of sone of these inspections. Like George said, they

have done an inspection already. The staff just
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wanted to ensure that they do continue those at a
certain periodicity. | haven't read the other
conmtrments fromthe other applications to see if it
called out to that specification.

MEMBER ROSEN. Samor P.T., can you help
me with that?

DR. LEE: | believe this is a typical
conmtnent for all plants.

VEMBER ROSEN: Ckay. So this isn't
different, you're saying.

DR LEE: This is not different.

MR KUO | think this is no different.
Li ke George was sayi ng, they happen to have done sone
i nspections in 2002, so the staff just wants sone
nore. Usually, people have not done any inspection,
so we make sure they at | east do one before they enter
t he extended peri od.

MEMBER ROSEN:  Yes.

MR, KUO Sointhis case, they' ve al ready
done one, but it's been a coupl e years back. W just
want them to do it again but not too close to the
first one they've al ready done.

DR. LEE: Just continuous. Basically, the
periodic inspection will continue |ater on.

MEMBER ROSEN: Ckay. All right. Thank
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you.

MR ARRIGH : The ot her |icense conditions
| showhere, there's one that hasn't been di spl ayed at
the full Conmttee neeting. This has to do with the
-- to ensure that the requirements of 10 CFR 50
Appendi x H, the Reactor Vessel Surveillance Program
requi rements, are extended beyond 40 years. And G nna
does have a conmitnent to do that, but that is now a
license condition that we're inposing. It ensures
that all capsules in the vessel that are renoved and
tested nust nmeet the requirenents of ASTME 185 to the
extent practical, and any changes to that w thdrawal
schedul e nust be approved by the NRC

I n concl usi on, agai n, based onthe staff's
review, we conclude that the Applicant has nmet the
requirenents for license renewal, and that concl udes
the staff's presentation unless there are any
guesti ons.

CHAI RVAN BONACA: Any questions from
menbers? | have a question for the Applicant here, if
| could. You do have, you said, a Level 3 PRAin the
Pl ant .

MR, WROBEL: That's correct. For sanpling
we did that.

CHAI RVAN BONACA: Do you maintain it? Do
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you keep it as a |ive PRA?

MR. WROBEL: Yes. W keep our PRA up to
date. We'll probably revise it on al nbst an annual
basis with the plant nodifications and peer reviews
and comments and things like that. So we're --

MEMBER POWERS: Who | eads your PRA? |
mean whi ch individual is responsible for that?

MR. WROBEL: Well, we have a PRA group
within RGXE and we naintain it pretty much in-house,
and we' | | probably get sonme hel p fromConstellationin
a few nmonths. But, yes, we do it in-house.

MEMBER ROSEN:  You said you have Level 3.

MR. WROBEL: The Level 3 was -- yes, Level
3 was done by an outside contractor.

VEMBER ROSEN: Al right. Now, that
i ncl udes popul ati on.

MR WROBEL: That includes popul ation.

MEMBER ROSEN: And you have to track
popul ati on shifts and that sort of thing when you do
your uprates, right?

MR. WROBEL: Right. It's consistent with
Chapter 2.2 inthe FSAR, | think, that does popul ation
distribution. So when we maintain it up to date we
could use that data for the 2003, although I think

when we di d our Level 3 PRA | think we used popul ati on
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estimates or projections out to-- | think we averaged
2009 to 2029. | think we m ght have used 2019. |
don't renmenber the exact nunber but projections out to
there. |If you' ve ever been to Upstate New York, the
popul ati on does not change appreci ably, except we | ose
some people in the snow once in a while.

CHAI RMVAN BONACA: Do you have a risk
noni t or ?

MR. WROBEL: Yes. W have an online EOOS
ri sk monitor, and we use that on a daily basis for all
pl ant evol utions.

CHAI RVAN BONACA: So you do have a PRA
person in the Plant or do you have themall in the --

MR. WROBEL: Yes. W have a PRA personin
the Plant. Now, the risk nonitor is actually used by
Pl anning and Scheduling as well as Operations nore
t han the PRA peopl e.

CHAI RVAN BONACA:  Yes. kay. Thank you.
Any ot her questions for M. Arrighi? Any questions
from the public? If none, thank you for the
presentation. It was informative.

we're wel |l ahead of tine and | think what
we're going to do, I'mgoing to give you an interim
report or our interimreview of the |icense renewal

application for Dresden and Quad Cities. | don't
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think we need the recorder for this, right? W're
going to be off the record until 10:15 when we go to
the next itemon the agenda.

(Wher eupon, the foregoing matter went off

the record at 9:30 a.m and went back on

the record at 10:17 a.m)

CHAl RVAN BONACA: Ckay. We're back in
session and we're going to hear about a proposed
bul I etin. Good norning.

MR. BATEMAN. Good norning. M name is
Bill Bateman. |'mChief of the Materials and Cheni cal
Engi neering Branch in the Division of Engi neering at
NRR. Wth nme this norning is Matthew Mtchell, a
senior staff nenber in ny branch

What we're here to discuss with you this
norning is a bulletinthat is in the process of being
i ssued by the staff to all pressurized water reactor
| i censees or the purpose of gatheringinformationwth
respect to the status of the simlar netal welds on
and about the pressurizer. And with that, I'Il turn
it over to M. Mtchell.

MR. M TCHELL: kay. Thank you, Bill. It
is once again a pleasure to be back with you today.
We, of course, did a simlar presentation about two

weeks ago for a coupl e of days here of subcommittees,
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and 1'd just like to note that the staff is very
appreci ative of the cooments that we received at the
subconmittee neeting, and what we took away as a
unani nous vote of support at that tine for the actions
that the staff had planned with regard to this
proposed bulletin. Sowththat, 1'dlike to quickly
sort of give you an overvi ew of what the mai n nessage
points are fromthis presentation; and that is, of
course, that the staff has developed a proposed
bulletinto address the i nspection of All oy 82/182/ 600
| ocations in the pressurizer boundary, which are
susceptible to primary water stress corrosion
cracking, and to clarify what that statenent neans.

We have notably excluded the potenti al
binmetallic weld between the surge line and the
pressurizer shell fromthe context of this bulletin.
The staff, as you will see in the text of the draft
proposed bulletin, the staff 1is having further
deliberation internally with regard to what to do
about large bore binetallic piping wells. And that
particular locationnorereadily fits withinthe scope
of any potential future actions the staff m ght w sh
to take rather than the other types of penetrations
whi ch are addressed in this proposed bulletin. Soif

you will, one way of thinking about it is the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

54

boundari es for this proposed bulletinstart just above
that binetallic weldlocation, andthen anyt hi ng above
that would be within the scope of what we're tal king
about today.

The proposed bulletin is intended to
request information fromthe PWR | icensees regardi ng
their past, present, and future inspection plans,
| ocations that are covered within the scope of the
bulletin, and their basis for concluding that the
i nspecti on programthat they are pl anning i s adequat e.
And it is adequate in ternms of continuing to neet all
t he appropriate regulatory and licensing criteria for
mai ntaining reactor coolant pressure boundary
integrity for their facility. And it is the staff's
position that the information we're requesting is
necessary for ustodetermneif additional regul atory
action beyond the bulletin is required to nake sure
that that integrity is being maintained.

As | think the Commttee is aware, we do
have extensive operating experience which has
denmonstrated that these I nconel Alloy materials when
exposed to an environment like that found in the
pressurizer canleadto primry water stress cracking,
and this would include Alloy 600 heater sleeves at

conmbustion engi neering design facilities, Aloy 600
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di aphragm plates in the pressurizer heater bundle
design used at the Babcock and W]Icox design
facilities, as well as various instrunent |ines and
spray or safety and relief valve lines which are
common to many of the pressurizer designs. And for
reference, if you'll allowneto flip tothe next page
very qui ckly, we've included sort of atypical draw ng
of a conbustion engi neeri ng or Westi nghouse desi gned
facility's pressurizer, and you'll note althoughit's
not -- we don't have a legend on this particular
di agram that you have in front of you, some of the
| ocati ons whi ch are nunbered t here woul d i ncl ude |i ke
at nunber 3, a spray line coming into the top of the
pressurizer, 4 and 5 woul d be general |ocations where
you m ght have safety and/or relief valve |lines com ng
of f of the pressurizer steamspace. Locations 5 and
7 would be instrunment taps potentially, which my
i nclude these materials. And then down at the bottom
you see heater sleeves coming into these particul ar
desi gns.

I f you think about or wi sh to consider a
Babcock and W/ cox designed facility's pressurizer,
you woul d see instead of the heater sleeves or the
heater el enents comng in fromthe bottom you woul d

see a bundl e comng in fromthe side. Wat has been -
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al though 1've never actually |ooked at ny hot water
heater at hone, it's been given to ne as the anal ogy
woul d be it | ooks sonet hing |i ke what you woul d expect
to see in your home hot water heater with a grouping
comng in fromthe side.

MEMBER POVERS: Let nme ask a question
undoubtedly with a great deal of ignorance on ny part
inthis particular field. W're always very carefu
to say primary water stress corrosion cracking, and
"' m wondering what the significance of the primary
water is. Is it the tenperature of that water or its
composi tion?

MR MTCHELL: We use the term primary
wat er stress corrosion cracking nore as a way of
differentiating the environment in which you are
seeing the cracking occur versus sonething |ike an
inner granular stress -- water stress corrosion
cracking is an exanple of, or very simlar to inner
granular -- it's actually primarily in ferritic
cracking. But really, the termprimary water just is
intended to transfer that -- we are tal king about a
PWR environment in which you have a contai ned and
controlled chem stry that has very |ow anobunts of
oxygen and ot her contam nants in it which you would

normal |y associate with stress corrosion cracking.
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|"m not sure if | fully answered vyour
question, or if there's nore that you' d |ike to have.

MEMBER FORD: | think the main thing is
that this —- it is related to the environnment but not
so nmuch to the cationic condition of it. It's a
fairly buffered solution. |If you go beyond those,
i ke going to the acid side or al kaline side because
of the boric acid/lithiumhydroxide balance, it wll
change t he cracki ng ki netics, but generally youfairly
proffered a known pH value. You don't have boiling,
you don't have crevice corrosion, heater interchange
or phase concentrations, so it is  primarily
tenmperature driven. That's why their algorithm use
tenperature as the main variabl e.

MEMBER KRESS: Primary tenperature and
stress.

MEMBER POVNERS: Well, those are sone we
wi Il discuss. Cbviously, there's material stress and
envi ronnent parameter if tenperature --

MEMBER SHACK: This was first observed by
Corio back in the 60s. It was called pure water,
because people always had the notion that stress
corrosi on cracking required sonme sort of intrusion,
you know, chloride. It was always going to take sone

- well, the wonderful thing about Alloy 600 is it
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will crack in conpletely pure water w thout any --

MEMBER ROSEN: It was designed to crack,
|t hink.

MEMBER S| EBER: No, but it was such a
surprise at thetinme that it was di scovered, that they
called it pure water cracking to denote the |ack of
i ons.

VI CE- CHAIl RVAN WALLI S: Peter, you said
there's no boiling. Nowthis is a pressurizer.

MEMBER SI EBER:  You don't need boiling.

MEMBER SHACK: But he's conparingw ththe
secondary side to concentrate --

VI CE- CHAIl RVANWALLI S: Howi s vapori zati on
in the pressurizer during transients? And these
heaters are designed to heat the water, so there are
probably | ocal areas where there is --

MEMBER S| EBER: There's boiling on the
heat er tubes.

MEMBER ROSEN: We draw bubbles in the
pressurizer.

VI CE- CHAI RVAN WALLI S:  So why di d you say
— is the formati on of bubbles inportant or not? You
said there's no boiling.

MEMBER FORD: | was trying to answer

Dana' s question, and the reasons behind it. And yes,
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you can have areas where you could have slight
pressurizer. Now would that give a problen? Maybe.

MEMBER KRESS: | don't think you boil on
the surfaces we're tal ki ng about.

MEMBER FORD: Yeah. | think boiling at
the actual --

VI CE- CHAl RVAN WALLI S: W don't know,
because we don't quite know what the tenperature
distribution is around these heater plugs.

MEMBER SHACK: It's not |ike the crevice
on the secondary side of a steam generator where you
get such concentrated boiling that you can get
concentration levels that areamlliontines the bulk
chem stry, and that's really what you're | ooking for
here is, you know, despite the fact that ny feedwater
is extraordinarily pure, | <can actually get a

concentrated environnent in the steam generator

crevice because | have such enornous anpunts of
boi I i ng. Wll, that just doesn't happen on the
primary side. | nmean, you can get sone boiling and

sone kind of concentration |evel.

MEMBER SIEBER: I n fact, you don't need
boiling in order to get the crack

MEMBER FORD: Ch, no.

MEMBER POVNERS: Let me ask you this
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question as well, Peter. What is the significance of
radi ol ysis products in this cracki ng phenonenon?

MEMBER FORD: The mai n radi ol ysi s product
you' re tal ki ng about for this instance woul d be gamm
radi ati on, and that does not change the corrosion --
what vyou're really interested in is radiolysis
products is changi ng the species that are the thing.
For instance, the BWRs is primarily hydrogen oxide
radi ol ysi s product. Oxygen, of course, isretainedin
t he BWR because of the partitioning of hydrogen and
oxygen to the steamfittings.

The ot her thing is changing the
constituents, hydrogen peroxide in PAR, and to al so
change t he corrosi on potential. The current potenti al
as far as that is concerned m ght be changed by ganma.
In fact, it was not changed very nuch at all.

Cross neutrons coul d change t he corrosi on
potenti al . The ones | know of primarily as the
results of BWRs, and there are algorithnms to relate
cross neutron flocks to corrosion potential, and
t hereby accel erated cracking in the core.

| don't know of any simlar studies that
have been in PWRs.

MEMBER KRESS: |s boric acid a player in

this?
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MEMBER FORD: No. [If you go -- have so

much boric acid you go outside the buffered range and
you start to go into the acid region.

MEMBER SHACK: But | nean there is great
di fference between —-- in a BAR wi t hout control of the
chem stry your potentials are hundreds of mllivolts
hi gher than they are in a PAR where you do maintain
t he hydrogen over-pressure.

MEMBER FORD: And that's why in the BWRs
you have such a strict, very, very strict control over
the inpurity contents. And we were approaching purity
water in the --

MR. M TCHELL: And that control and
mai nt enance, are they very — what woul d assune to be
a | ess aggressive environnment that goes back to the
bit about why we give it as being the primary water
stress corrosion factor and to differentiate it.

MEMBER FORD: That's why in general, we
understand the primary water side better than we do
t he secondary side. The secondary side is a ness as
far as understandi ng.

VMEMBER POVERS: That's because you don't
have good chem sts working on that one.

MEMBER ROSEN: They handed us these

pi ctures or drawings. Are you going to go over that
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alittle bit?

MR MTCHELL: | will use those to the
extent that you would like me to explain --

MEMBER ROSEN: Vell, when you say
di aphragm plate in the pressurizer heater bundle, |
just go blank. In a B&Wplant, the light --

MR- M TCHELL: Sure.

MEMBER ROSEN: And then | start maybe a
l[ittle bit to understand.

MR. M TCHELL: Then let me bring up this
particul ar background slide that |I've got, which is
actually a slide we received fromTM in the context
di scussions we had with them in the fall of 2003
regardi ng di aphragm pl ate cracki ng and | eakage, t hat
they had occurred at that facility. And what this
shows is sort of a blowup of a typical B&W design
feeder bundl e coming into the side of a pressurizer.
And | think 1've got it oriented now, so you can
imagine it comng into the side of the pressurizer.

MEMBER ROSEN: You nean their heaters
actually go into the side of the pressurizer, not the
bot t on?

MR. M TCHELL: That is correct.

MR. BATEMAN: They're on a separate pl ate.

They're in an assenbly that's slid in and then bolted
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on and seal ed.

MEMBER ROSEN: See, | have no famliarity
with it sol don't --

MR M TCHELL: The individual heater
elements come in through this, which is a strong
back, which provi des the actual structural support for
the assenbly. And it is bolted to the pressurizer.

MEMBER ROSEN: That's a pressurizer nozzle
on the right hand side.

MR. M TCHELL: Yes. This is the
pressurizer shell

MEMBER ROSEN:  Shel I, not nozzl e?

MR. M TCHELL: It's integral nozzle. It's
integrated into the shell.

MEMBER ROSEN: Ckay. Soit's -- and this
t hing, you say, is not welded. This thing on the far
right is not welded to the shell of the --

MR M TCHELL: It's seal welded, but it's
not structurally wel ded. This is the pressurizer
nozzle or shell. This is a diaphragmplate to which
t he i ndi vidual heaters are attached. It slides into
this opening essentially. It mates up at this
| ocati on. It's seal welded here around the
circunference of the di aphragm plate, but the

structural support is provided by this bolted strong
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back which is bolted into the shell of the
pressurizer.

MEMBER ROSEN: So the way they assenble
thisthingis they stick this diaphragmplateinfirst
and seal weld it. Right?

MR. BATEMAN: They bolt it up and then
they seal weld it.

MEMBER ROSEN: They bolt this whole
assenbly up? How do they get the --

MEMBER PONERS: They weld it.

VEMBER ROSEN: They're welding in that
little gap?

MR. M TCHELL: | believe the details, |
t hink they may have to do the seal welding prior to
attaching the bolting on the strong back.

MEMBER ROSEN: | think so.

MR. M TCHELL: But how they exactly
support it in place --

MR. BATEMAN. Well, they got to holdit in
pl ace in order to do the seal welding.

MEMBER ROSEN:. Yeah, so how do they hold
it inplace? Wll, they could put ajig or something

MR. BATEMAN. They coul d put ajig or they

could bolt part of it, weld part of it. When they've
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got the weld around the part that doesn't have the
bolts, they can nove the nuts over to those. There's
various ways they could do it.

MEMBER FORD: Isn't the diaphragm --
there's two parts. There's a strong back and a
di aphragm  The di aphragmis welded in easily, and
then the strong back is bolted on.

MEMBER ROSEN: Yes. So | think the
sequence is they put the diaphragmin wel ded so they
have plenty of room around. They could get a good
seal .

MR. M TCHELL: Ri ght. That woul d be
pl ausi bl e.

MEMBER ROSEN:  And they hold it in place
with sone sort of jig or sonething. Maybe they just
press it in there or sonething.

VI CE- CHAl RVAN WALLI S: Vell, it's also
supporting the weight of those heater rods that are
sti cking out.

MEMBER ROSEN. No, they're not init.

VI CE- CHAl RVAN WALLIS: They're not in it
yet.

MR. M TCHELL: Yes, they are.

MEMBER ROSEN: Onh, they are?

VI CE- CHAl RMAN WALLI S: Yes, because
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they're welded to the --

MEMBER ROSEN:  They wel ding the seal with
the heaters installed al ready?

MR. M TCHELL: Yes. The heaters would
have been attached to the diaphragm plate at that
poi nt .

VI CE- CHAl RMVAN WALLI S: To replace the
heaters do they have to cut a weld or sonething?

MEMBER ROSEN: Well, that just nakes the

jigalittle nore conplicated.

VI CE- CHAl RVAN  WALLI S: Everything is
wel ded up.

MEMBER ROSEN:  |I'mjust trying to think
about what -- you know, how you get this thing put

together first before --

VI CE- CHAl RMAN WALLI S: How do you fix
anyt hi ng?

CHAI RVAN BONACA: Wl |, it's wel ded t here.

MR. M TCHELL: For the purpose of this
di scussion, | guess what we were trying to focus onis
the key point that this plate, at |east at sone
utilities, at sone desi gns has been manufactured from
an I nconel 600 material .

MEMBER ROSEN: Wi ch pl ate, the di aphragm

pl at e?
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MR. M TCHELL: The di aphragm pl ate whi ch

is shown in this cross-hatch region here.

MEMBER ROSEN.  Ckay.

MR. M TCHELL: And is, thus, potentially
susceptible to getting primary water stress corrosion
cr acki ng.

MEMBER ROSEN: It's pretty thick though.
How thick is it?

MR M TCHELL: well, it's - that
di mensi on I do not have off the top of nmy head, but at
the TM - for the TM event what was actually
observed was that the cracking occurred up in the
regi on of where the seal weld is. It actually was --

MEMBER ROSEN:. There's no water up there.

MR. M TCHELL: There is actually a contact
or a |leak path where water can get up through --

MEMBER SI EBER: To the back of the seal
wel d.

MR M TCHELL: Yes.

MEMBER SHACK: There's only a seal wel d at
the top. The rest of it --

CHAI RVAN BONACA: Right. The rest of it
i s just contact ed.

MR, MTCHELL: It's just a flush contact.

VEMBER SHACK: It's a crevice.
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MEMBER ROSEN: COh, yes. It's one of those

crevices.

MR. M TCHELL: And what they had observed
was actual ly cracking inthe heat affected zone of the
seal weld, is where the cracking occurred and gave
t hem | eakage during the TM situation.

MEMBER ROSEN. Ckay. Good.

MR, M TCHELL: Okay? It is a bit
conplicated if you're not readily famliar with this
particular joint. It |ooks a whole lot --

MEMBER ROSEN: Wl |, I'mgetting famliar.
You're hel ping me there, but | wasn't before.

MR MTCHELL: If you'd like ne to flip
over to the other design for just a nmonment, just if
you want to conpare this to an i ndivi dual penetration
that you're probably nore used to seeing in the CE
desi gn and Westinghouse design pressurizers. This
gi ves you a sense that a bottom nounted heater sleeve
| ooks very much |'i ke a bottom nount ed i nstrument ati on
nozzle off of a vessel, typical J-groove weld.

MEMBER ROSEN: And there's the same gap
t here that provides a pathway to | eak out if you crack
t he J-groove wel d.

MR. M TCHELL: That is correct, or if you

crack the tube around the J-groove weld. |f you get
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| eakage there, it is a design gap of approximately 4
m | s around where that heater sleeve slides into the
pressurizer shell. But yes, it is not aninterference
gap.

MEMBER SI EBER: That gap i s not ordinarily
wet t ed.

MR. M TCHELL: Shoul d not be wetted unl ess
you actual ly have cracki ng and | eakage.

MEMBER SI EBER:  Yes, unless it |eaks.

MR. M TCHELL: That's correct. And |
shoul d take this opportunity to note that at | east as
far as the Westinghouse design facilities go, as far
as we are aware at this time, none of them have
enpl oyed Alloy 600 heater sleeves. Their heater
sl eeves are uniformy stainless. It's the CE design
facilities that chose to use Alloy 600 sleeves, so
this particul ar aspect seens to be | ocalizedto the CE
desi gn.

MEMBER PONERS: And that's because of the
Al |l oy 600, but because of its corrosion resistance?

MR. M TCHELL: They may have chosen it for
a nunber of reasons, either thermal expansion issues
or potentially if they recognized an advantage in
terms of corrosion resistance.

MEMBER POVWERS: Very strong.
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VEMBER ROSEN: So what cracks in this

design is the J-groove weld agai n?

MR. M TCHELL: No. Actually, the cracking
that has been observed to-date in the CE design
facilities has been, as far as we're aware, isol ated
totube material itself. So you would get crackingin
this cross-hatched zone that |'ve colored in on this
particul ar picture in the area of the tube which sees
significant residual stresses fromthe J-groove wel d,
but the cracking has been in the tube material.

MEMBER ROSEN:  And then it | eaks into the
gap.

MR. M TCHELL: Yes, it |eaks around --

MEMBER ROSEN. Around the J-groove wel d.

MR. M TCHELL: And then down.

MEMBER ROSEN: Wi ch is just the opposite
of what South Texas saw on its bottom nounted, where
t hey saw the cracking in the J-groove weld.

MR. M TCHELL: No. Actually, the cracking
for South Texas, that was al so present in the tube.
There was a flaw in the J-groove weld which
contributed to establishinganenvironment inthelack
of fusion zone between where the weld and the tube
mat e up, but the actual primary water stress corrosion

cracking that was evident at South Texas was in the
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tube material. It was also at --

MEMBER ROSEN: But in order to get --

MR. M TCHELL: Yes, there was a different
set of conditions. The fabrication related flaw in
the weld that we believe abetted that cracking in
Sout h Texas, which we don't have evidence of in these
penetrations.

MR BATEMAN. Sonething just to clarify
here. The industry -- the state of the industry at
this point is such that other than being able to do a
surface exam on one of these J-groove welds, they
cannot be exam ned volunetrically, so when we say
there's no flawin the weld, that's because, in part,
we found a flawin the base material, but that is the
housi ng. Now whether there's also a flaw that goes
all the way through in the weld or not, we don't know.
All we cantell —-- there was surface exam but there's
a crack in the surface. Wether it goes all the way
t hrough or not, we don't know. Unless we did a
vol unetric inspection of the tube, didn't find any
t hrough-wal | flaws there and we did have evi dence of
| eak, we could cone to the conclusion that you had a
t hrough-wall flaw in the weld, but we haven't seen
t hat yet.

MEMBER ROSEN: O if you took it out |ike
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they did at South Texas and sectioned the weld.

MR. BATEMAN: But they only took out a
portion of the weld. They didn't take out the whole
wel d.

MEMBER ROSEN:  They took out a section of
it and found it's been flawed.

MR. M TCHELL: That's correct. But |
think we also have a sense that because of the
difference in environnental conditions between the
pressurizer and the bottomhead, where you're tal ki ng
about a range of 100 degrees Fahrenheit roughly, that
we woul dn't anticipate that you woul d need t o have t he
same set of pre-existing conditions to get these
penetrations to crack, as appear to be necessary to
get the bottomnounted instrumentation nozzles at
Sout h Texas to crack.

MEMBER ROSEN:  It's nuch cool er at South
Texas than this --

MR. M TCHELL: Absolutely.

MEMBER SHACK: Just a question, Bill.
They actual |l y di d an enhanced VT-1 then to | ook at the
J-groove weld, and they can't see any surface cracks
init?

MR. BATEMAN: In the pressurizer? No.

MR, M TCHELL: No.
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MR. BATEMAN: We haven't done t hat ki nd of

-- the only thing we've done on the pressurizers is
basically volumetric inspection of the housing.

MEMBER SHACK: So you' ve only just come up
i nsi de and | ooked ar ound.

MR. BATEMAN: Right. That's it. Not a
whol e lot of data from that nethod either up until
NOw.

MR. M TCHELL: But the only thing that you
can say is that when they have gone in and | ooked at
ones which had shown evidence of | eakage, they had
found flaws in the tube material that would have
supported the | eak pat h and what was getti ng deposited
to the outside.

MEMBER SHACK: So you don't need to have
a crack in the J-groove weld now.

MR. M TCHELL: Does not appear to be, yes.
We don't need to have that condition.

VI CE- CHAl RMVAN WALLI S: Can | ask about
t hermal cycling when you have i nsurge fromthe surge
i ne agai nst the bottomof the pressurizer. Thereis
some tenperature change going on around this region.

MR. M TCHELL: There woul d be.

VI CE- CHAl RMAN  WALLI S: s that a

significant effect as far as crack growh goes?
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VR. BATEMAN: wWell, Matt, | don't know

right off the top during steady state 100 percent
power operations how nuch surge flowwe get. | would
suggest we're at steady state conditions and in the
norrmal 100 percent operation you woul dn't see nuch.

MEMBER SI EBER:  The spray fl ow keeps the
surge |ine warm

MEMBER ROSEN:  You're going to send this
bulletin that you' re proposing to all PWRs or just CE
and BNwWP

MEMBER S| EBER: Al of them because
West i nghouse has a | ot of 82/182 --

MR. BATEMAN. This covers nore than the
pressurizer heater sleeves. This bulletin covers al
the dissimlar metal welds on the pressurizer, which
woul d i ncl ude i nstrunment penetrations, the lines that
come off the top of the pressurizer, those types of
things. | nean, it could be confusing when you t hink
maybe Westinghouse doesn't use Alloy 600 J-groove
wel ds intheir heater sl eeves, but we're covering nore
t han heater sleeves in this bulletin.

MR. M TCHELL.: When you consider the
i nstrunment taps, when you consider in particular the
vent lines that conme off the top, we have seen

evi dence -- we' ve gotten responses from Westi nghouse
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design units that they did, infact, usethis materi al
in those | ocations.

MEMBER KRESS: What is the ultimate risk
of these cracks? Do they |ead possibly to a smal
break LOCA?

MR. M TCHELL: Vell, you' re kind of
junping ahead to my punch line at the end which
reflects back on the question that Dr. Ford asked
during the subcomittee neeting. It's our Dbest
understanding at this point in time that we can
antici pate evi dence of | eakage, and therefore, the use
of 100 percent bare netal visual inspections as an
appropriate rmanagenent tool prior to putting
oursel ves, or having the industry put thensel ves at an
unnecessary risk of having a small break LOCA

MEMBER KRESS: But it is a small break
LOCA you' re worried about.

MEMBER SHACK: It's 1.2 inches, yes.

MEMBER KRESS: Where does that size LOCA
fit on the risk curve for these plants? How nuch
contributing --

MEMBER POVNERS: For a small break LOCA
that is right inthe regine for the plants that have
dom nant small break LOCAs --

MEMBER SHACK: VWhi ch conbustion plants
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probably would be.

CHAl RVAN BONACA: Why don't we let him
finish his presentation --

MEMBER FORD: You can see that materials
is avery inportant subject. A very popul ar subject,
rat her.

MEMBER PONERS: Yeah, but it never cones
toresolution. It takes forever. | nmean, we've been
wor ki ng on heavy section steel since the dawn of tine.

MEMBER FORD: | think Tom s question while
we're on the subject was is there a CCDF, and | think
one was quot ed.

MR. M TCHELL: Yes, one actually -- just
before I go to the next slide, just to try to close
the I oop on that - what | understand the CCDF to be
for a small break LOCA at these facilities is
somet hi ng on the range of 10 to the mnus 4, 10 to the
m nus 3 range for a small break LOCA. |I'mnot a risk
anal yst, but those are the nunbers | recollect.

MEMBER KRESS: Ckay. That's significant.

MEMBER POAERS: That's get your attention,
doesn't it?

MEMBER KRESS: It's worth | ooking at.

MR. M TCHELL: Moving on to slide 5 then
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MEMBER POVERS: Even t hough we have t o put

wth the —

MEMBER KRESS: Yeah, you're going to have
to put up the materials, blacksmth people.

MEMBER ROSEN: Wl |, if they didn't break
our vessels, the PRA guys woul dn't have to anal yzeit.

MEMBER KRESS: Put us out of business.

MR. M TCHELL: Thank you, Peter.

MEMBER FORD: That's quite all right,
Matt. | have to put up with this every day.

MR. M TCHELL: W do have al so extensive
recent operational experience with this type of
cracking in the pressurizer environment. And this
i ncludes fromthe fall of | ast year, | eakage whi ch was
observed at M|l stone, you had two, in Waterford you
had three. In those instances, the cracking was
confirmed to be axially oriented PWSCCin the pressure
boundary portion of the heater sl eeves, againwi th the
caveat regarding the |limtations about actually
i nspecting the wel ds. There was evi dence of this type
of cracking leading to the |eakage.

The nost significant event was i n Cct ober
of 2003 when Unit 2 at Palo Verde discovered
circunferentially oriented PASCC actually in the non-

pressure boundary portion of five of their pressurizer
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heat er sl eeves when they were in the process of doing
a proactive replacenent of these penetrations with
Al'l oy 690 hal f nozzl es. So once again briefly junping
back to this diagram since they are a CE facility,
you'd be talking about circunferentially oriented
cracki ng just above the area of the J-groove weld. So
i nthe non-pressure boundary portionyet, ina portion
of the sleeve which is subjected to substanti al
resi dual stress --

MEMBER ROSEN:  |'m beginning to believe
that when sonebody tells ne that there's axial
cracking, that all they know is that there's axial
cracki ng now that hasn't yet become circunferential.
And every tine we hear about axial, pretty soon
sonmebody says and then we found the circunferenti al
crack.

MR. M TCHELL: And in some way -- and t hat
is essentially a very -- that's an accurate
characterizati on of howwe have seen cracking of this
nature develop if you | ook across a neani ngful | ength
of time. Axial cracking, then circ cracking. And
there is a big reason for that, if you consider the
differences inthe stresses that would lead to axially
oriented cracking versus circunferential --

MEMBER ROSEN. It nmay initiate axially,
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and then begin to swing -—is it the same crack or is
it adifferent crack? When you get a circunferenti al
crack, if you could trace it back in tinme with tine
| apse phot ography, you woul d have originally seen an
axi al crack.

MR. M TCHELL: In the case of what was
seen at Palo Verde Unit 2, no. Those were i ndependent
circunferential cracks. My recollection of the
informati on we got from Palo Verde Unit 2 was there
was no axi al conponent associated with that crack. It
was a circ crack.

VI CE- CHAl RVAN WALLI S: Al'l these four
events in 2003, were these the first events? The
first discoveries were in 2003?

MR. M TCHELL: GCh, absolutely not. Qur
history --

VI CE- CHAl RVAN WALLI S: There's a | ong
hi story before that.

MR. M TCHELL: Back into -- actually, even
into the 80s there was evidence of cracking here.

VI CE- CHAl RVANWALLI S: But axi al cracki ng.

MR. M TCHELL: That cracki ng we believed
to have been or confirned to have been axial.
Circunferential flaws at Palo Verde Unit 2 were our

first evidence of a circunferential node of this
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cracking in these | ocations.

MEMBER ROSEN: I"'m sorry | have to
interrupt again, but | really need the information.
M1 1lstone 2 and Waterford 3 are CE pl ants both, right?

MR. M TCHELL: That is correct.

VEMBER ROSEN: And so is Palo Verde.

MR. M TCHELL: That is correct.

MEMBER  ROSEN: And Tsuruga is
Westi nghouse. Right?

MR- M TCHELL: | believe that's correct.

MEMBER ROSEN: Al l right.

MEMBER POWERS: | noticed on item 2
they're replacing with I nconel 690, and 690 i s chosen

because it's immune to all this?

MR. M TCHELL: | would not use the word
"immune". | would use that it is believed to be nore
resistant to this type of degradation. | don't know

of anyone who would make a claimthat it is de facto
i mmune to PWSCC at sone point in the future.

MEMBER POAERS: And the belief in this
imunity comes fromreligious fervor or --

MR, M TCHELL: W' ve had, of course,
extensive operating experience wth people, for

exanpl e, replacing steam generator tubes and going
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fromAll oy 600 to 690 steamgenerator tubes. And the
track record of those has been rather exenplary inthe
| ength of tine they have been used, so we have reason
to believe that this material should be, and in fact
is performing in a way which denonstrates that it is
nore resistant to this crack.

MEMBER ROSEN: Now i f you took the early
experience with 690, it shows nothing, and pushed it
back intime and overlaidit over the early experience
of 600, would you see that it |ooks just the sanme as
600 did in the early years?

MR. M TCHELL: | don't believe you woul d
be able to nake that kind of a claim | think, in
fact, at accelerated forces testing of 690 woul d al so
support the fact that evenif it had reached the sane
condition as 600 has reached since being in a plant
from day one of operation, would not expect to have
seen the sanme -- certainly not the sane magnitude of
degr adati on.

MEMBER  ROSEN: We're not fooling
oursel ves, you're saying.

MR- M TCHELL: | do not believe we are.
| believe we have good solid reason to believe that
690 is a nmuch better material, but not inmune.

MR. BATEMAN: Just as a point of interest,
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one of the things we put on the industry's plate is —
it relates to the upper vessel head. W have an order
out there that dictates the inspection frequency,
dependi ng on what susceptibility category you're in.
Pl ants that have replaced their heads and used All oy
690 material we've said to industry you're going to
stay in the sane i nspection regine until you can show
us, provide data to us that 690 is as good as you say
it is.

W had a neeting with industry earlier
t his week, wherein they presented sone technical data
on the performance of 690, and they've been unable to
get it tocrack, sothat's pretty good stuff. | nean,
the data, we're in the process of getting it up on our
website. 1t'll take a whil e because | think we've got
like 1,200 pages at that neeting. But there's data
out there, and this stuff is very well resistant, this
type of cracking at this point. And | think |ike Matt
referred to t he steamgenerat or tubes, and there were
sone other data that wasn't specifically related to
tubes, but other Alloy 690 material that hasn't
cracked either. Peter, you nay know nore about this,
as wel | .

MVEMBER FORD: Yes, | just wanted to --

your question, are we fooling ourselves in taking
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anal ogy to 600. There are no materials which are
imune in a thermal dynam c sense to cracking. What
nost peopl e have done in the —— reactor buil ders, they
cite a factor of inprovenent. They say the factor of
i mprovenent i s such and such, factor of 10, factor of
2, whatever it mght be to mtigation action. That
nmeans, therefore, that if you wait enough tine, you
will see cracking in this inproved material. And
we've seen it tinme and tine again.

The questionis howlongw Il it be before
you will start to see the cracking, not see the
practical operating condition. It could be beyond 80
years, and forget about it. Matt is absolutely
correct, Alloy 690, the |l eader of the fl eet experience
in the steamgenerator. That has been very good, and
there's a lot of steam generators, especially in
France, operating for many years. And okay, it's not
the sane stresses, it's not necessarily the sane
t enper at ur es.

MEMBER POVERS: Yeah, they drink | ots of
red wine, and -—-

MEMBER FORD: | have tonic —- but whenever
peopl e say inmmune, you take it with a big pinch of
salt, no nunbers on it.

VEMBER ROSEN: So what is the factor of
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i mprovenent do you think?

MR. BATEMAN. Well, they did present sone
data on factors of inprovenent, and range from13 to
26.

MEMBER SHACK: But those factors are
al nost cal cul ated how long you're willing to wait in
the test. You know, if you stop the test you can only
say it's at least this nuch. You can't get it to
crack.

MEMBER ROSEN: So you're saying it's at
| east 13, in the range of at least 13 to 26.

MR. BATEMAN: At |east 13.

MEMBER PONERS: How does this conpare to
Al'l oy 8007

MR. BATEMAN: Al loy 800 is not as good in
| aboratory testing. It is also considerably nore
resistant than Alloy 600, but | don't think it's as
good as Al l oy 690.

MEMBER FORD: An anal ogy, the Germans keep
saying that they have any problens. You could
reasonably say that if you take the experience of, for
i nstance, the use of 316 BWRs, you can crack 316 and
you will start to see it. The Japanese didn't see
cracking of their 304 for a decade after we did,

because they operate different water conditions. So
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you've got to take all these things into account.
800, I"'mconvinced, is certainly not i mune. That's
for sure. Is it better than 690? | don't think so,
so you m ght well say, you're going to see cracking in
the German steam generators before we start seeing
cracking in 690 steam generators.

VI CE- CHAl RVAN WALLI S: Are these magic
nunbers just brand nanes, |ike Boeing 747s, or do they
i ndi cate the proportion of sonethinginthis mterial?

MEMBER  SHACK: These are generic.

Ancillary 800 is the proprietary brand, Alloy is

generic.

VI CE- CHAI RVAN WALLI S: 800 has nothing to
do with -

MEMBER FORD: W just associate it with
ASME.

VI CE- CHAI RMAN WALLI'S: So we don't know
what' s goi ng on when you change these nunbers.

MEMBER SHACK: Ch, no. It's Chrom um
content. Alloy 800 is a high class stainless steel,
690 is —-

CHAI RVAN BONACA: Let's nove on with the
presentation.

VI CE- CHAl RVAN WALLIS: So there is sone —-

MEMBER SHACK: Ch, yes. There's a very
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definite conposition

MEMBER FORD: Ckay, guys. We're junping
in on your, Mtt.

MEMBER SI EBER  Yes, why don't we talk
about the bulletin?

MEMBER POVERS: Way? W could read the
bul I eti n.

MR MTCHELL: And I'll try to expedite
the rest of this presentation to get you back on
schedul e as best | can. Just note on the third bull et
down, also of interest was the Tsuruga Unit 2
experinments in Japan, which showed evidence of
cracking of this sane type, axially oriented PWSCC in
the nozzle-to-safe end butt welds in lines in the
unit's steamspace. So now we're talking at the top
of the pressurizer.

MEMBER SHACK: But then this | ooks Iike a
V.C. Summer weld, so it's an axial weld crack?

MR. M TCHELL: Yes, that woul d be correct.

MEMBER SI EBER:  This woul d be Iike spray
i ne.

MR. M TCHELL: Spray line.

MEMBER SI EBER: Safety valve I|ine.

MR. M TCHELL: Relief valves, yes. But

again, what caught the staff's attention nost
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forthrightly was the circunferential cracking evidence
at Palo Verde Unit 2, based upon which the staff
engaged the Westinghouse Omer's G oup who now has
ownership of the CE design facilities, as well, and
asked them to provide an operability assessnent to
justify continued operation over the near term for
those in light of that new cracking experience, as
wel |l as a long-terminspection programfor addressing
what i nspections would need to be done to ensure that
integrity is being maintained at these |ocations.

And I'Il note on slide 7 that, in fact,
t he operability assessnent was submtted i n Decenber
of 2003. The staff is still in the process of
review ng that particul ar assessnent. W didissue a
request for additional information to the Owner's
G oup, | believe it was back i n January when t hat went
out, and we're still waiting for aresponsetoclarify
sone of the details regarding their analysis and their
assessnent.

MEMBER ROSEN. How | ong i s your patience
on this going to extend? | nean, it's now what, four
nont hs?

MR. M TCHELL: Probably nore like two to
t hree nont hs.

MEMBER ROSEN: Si nce the di scovery of the
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cracking. Now you've issued RAIs and are waiting for
responses. You seemto be | aid back on this subject.

MR. M TCHELL: | think that the fact that
we are issuing or we are in the process of just
debating a proposed bulletin is the first step in
noting that we are -- our patience is running thin
regardi ng getti ng some actual physical actiontakento
put inspections in place which should address this.

The JCOor the operability assessnent is,
if youw |l, an engi neeri ng paper exercise to give you
a warm feeling regarding the current condition of
t hese penetrati ons.

| think based upon our observations on
what we did receive even in Decenber, we feel that
there i s a good reason to believe that obviously these
pl ants renmai n safe to operate, and we have reasonabl e
expectation that we will see | eakage before any type
of whol esale failure would be expected. So | guess
what | should convey to the Committee is, we are
asking about details of the analysis; however, the
bottom | ine of the analysis provided by CE Omer's
G oup, that the continued operation is justified at
this time is not in question.

MEMBER ROSEN: But you' ve got two wi ndows

when i nspections are typically done, the fall and 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

89
spri ng.

MR M TCHELL: Yes.

MEMBER ROSEN. We've missed the spring
wi ndow, basically, with regulatory action, so are you
going to make the fall w ndow?

MR. M TCHELL: Certainly theintent of the
plan that the staff has internally is to get th
bulletin, if and when it is issued, out in suchatine
franme that we can get information back from the
licensees prior to the fall outages. So we are
| ooking at a tine step such that we have a chance to
| ook and evaluate that information before the fal
outages start. So yes, we are trying --

MEMBER ROSEN:  So you'll get information
back before the fall outages, but then you'd have to
get an order out, or sonme sort of requirement to do
t he i nspections if you believethey' rerequired, or to
do sonething. All you're doing is collecting
information. You are not requiring any additiona
i nspecti on.

MR. BATEMAN: It's aninformationrequest.
And then parallel with this, I think we were having a
little discussion beforethe nmeeting got started on an
April 2™ meno that was issued by the MRP, requesting

that |icensees inspect all dissimlar netal welds in
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t he react or cool ant system which woul d i ncl ude t hose
on the pressurizer, sone tinme during the next two
outages. So we'll probably get sonme additional data
this spring outage season just from that request
al one.

MR. M TCHELL: Let ne also say that
al though we haven't taken formal regulatory action
with respect, obviously, to the spring outages, we
have been having phone calls, teleconferences wth
each |licensee who is entering a spring outage to get
an idea of how they would respond in terns of what
i nspections they will be doing this spring on these
sane penetrations. And uniformy, the responses |'ve
been getting from themis that they are doing 100
percent bare netal visual exams. W have been, at
| east, getting that amount of information from the
spring outage facilities.

MEMBER POVNERS: Woul d you explainto ne a
little nore about this bare netal visual? Wen | | ook
at nmetals that Dr. Shack cracks in his |aboratory, he
has to show nme the crack because | can never findit.
Are you |l ooking for cracks, or are you | ooking for
| eakage?

VR. M TCHELL: You're looking for

deposi ts.
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MEMBER POWERS: Deposits.

MR. M TCHELL: You're |looking for the
Boron deposits.

MEMBER POVERS: And why is that
satisfactory? Because, | mean, obviously the leak is
through the wall at this point. Don't you want to
catch it before it gets that far?

MR. M TCHELL: Agai n, because it --
ideally, yes. Yes, one would like to find cracks
before they would penetrate the reactor cool ant
pressure barrier. We have had, however, good
experience nowsincethe late 80s with licensees being
able to |ocate these cracks, repair the damage, fix
t he penetration that shows evi dence of | eakage before
we have any ot her consequential effects, |like Boric
Acid corrosion at the pressurizer shell, et cetera.

MEMBER SHACK: Wth one significant
excepti on.

MR. M TCHELL: Vell, yes, | was not --
didn't want to include that particular part in the
di scussi on.

MEMBER SI EBER:  Well, tell us about it.

MEMBER PONERS: Wl |, it seens to ne that
that's true if everything you sawwas axi al in nature.

MR, M TCHELL: Yes.
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MEMBER PONERS: But now you' ve seen t hese

circunferential --

MR. M TCHELL: Wll, we have seen
circunferential cracks, but the evidence at Pal o Verde
i s that has been i n non-pressure boundary portion, so
that would not - did not lead to any type of | eakage.
That was entirely internal to the pressure boundary.

MEMBER POWERS: So that was all driven
just by residual stress?

MR, M TCHELL: Correct.

MEMBER FORD: WMatt, maybe it woul d be an
idea if you put up the diagram because this topic
cane up for alot of discussion, Dana, the adequacy of
bare netal visual. Maybe you could point out where
the —

MEMBER ROSEN: Wiere the non-pressure
boundary, what do you nean?

MR. M TCHELL: Well, going back to this
diagram if you see the dashed line that |['ve
superi nmposed upon this diagram anything above that
dashed line would be non-pressure boundary. So
essentially, it's the extension of the heater sleeve
up inside the pressurizer. Goi ng down from that
dashed line, if you have cracks in that region, you

woul d consider those to be pressure boundary fl aws,
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because those would eventually breach the pressure
boundary and | ead to | eakage.

And t he experience that we' ve had to date
regarding cracks in the pressure boundary has been
when peopl e have done inspections, that those have
been axially oriented. And that is, in part - that
experience is what |eads us to believe that we can
continue to accept as a first inspection the use of
bare netal visual exanms |ooking for evidence of
| eakage.

MEMBER POVNERS: | nean, you confused ne a
little bit. You see circunferential cracks and you
said oh, my God, |'ve got to get a bulletin out. Now
you tell me well yeah, but they didn't really count.

MR. M TCHELL: Well, going back to Dr.
Rosen's observation that we have seen a consi stent
devel opnent trend in cracking of this nature, from
axially oriented in an earlier tine period, to
circunferentially oriented. W are trying to get
ahead of the gane, believing that at some poi nt we nay
face circunferentially oriented cracking within the
pressure boundary, which is why a part of the
bulletin, a significant part of the proposed bulletin
is we want |icensees to acknow edge a need to go in

and characterize any penetration in which they see
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evi dence of | eakage. We want to be able to find the
first onset of ~circunferential cracking in the
pressure boundary when it | eads to evi dence of | eakage
as soon as possi bl e.

MEMBER PONERS: kay. So there is sone
theorem of netallurgy that we get circunferenti al
cracking only after we have seen Boric Acid on the
out si de.

MR. M TCHELL: No. But we have -- the
anal yses to-date has suggested that as far as
circunferential cracking would go, if you postul ated
circunferential cracking to occur in the pressure
boundary portion of, in particular, these heater
sl eeves.

MR. BATEMAN: And we' ve never seen this.

MR. M TCHELL: Wi ch we have never seen,
you woul d expect it to drive itself through a wall,
and show evi dence of |eakage prior to, in any way,
approaching a size such that it could lead to
whol esal e gross rupture of the --

MEMBER ROSEN: When you show evi dence of
| eakage, if you're | eaking water, primary water, but
what about in the steamspace? What if you crack in
t he steamspace? Do you get enough Boric Acid in the

st eanf?
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MR. M TCHELL: Actually, the cracks at

Tsuruga were initially identified, the Japanese pl ant
whi ch had cracki ng of the steamspace vent |ine, were
originally identified due to the fact that they
identified deposits in those |locations. So with that
experience, | would think --

MEMBER ROSEN:  So that what they call it,
sonetinmes a decontam nation factor or separation
factor during the boiling is not | arge enough to make
| eakage that occurs through a steam space crack to
result in just water that doesn't -- | eaves enough of
a deposit anyway, i s what you're saying, at | east from
t he Tsuruga experience.

VR. M TCHELL.: That would be ny
under st andi ng.  Yes.

MEMBER ROSEN: |1'd li ke to understand the
chem stry. | nmean, is there soneone who knows the
chem stry wel | enough who can tal k about separation of
Boric Acid between |liquid and steanf

MEMBER PONERS: | believe on atinme scale
of every four years this question cones up.

MEMBER ROSEN: COh, does it.

MEMBER KRESS: |f the boiling takes pl ace
at high pressure, you will |eave a good fraction of

the Boric Acid with the Iiquid, and the steam won't
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carry much out. |If it takes place at |ow pressure,
just stops and occurs, you carry alot of it out, and
you can with the steam So you can take that to see
what you can do with it.

MEMBER ROSEN: So what is the boiling
occurring here, at high pressure or |ow pressure?

VI CE- CHAI RVAN WALLI'S:  High pressure.

MEMBER ROSEN:  Hi gh pressure.

VEMBER KRESS: It has to do with the
solubility and the partitioni ng between t he gas phase
and the |liquid phase, as well as the ability of the
steamto carry that stuff out asit's partitioned. A
lot of it is governed by the fact that you're not
carrying nmuch steam vol unme out at high pressure.

MEMBER ROSEN: | think what Dr. Kress has
said is that you're not going to see nmuch. | nmean,
nost of it because it's boiling at high pressure here
in the pressurizer, nost of it -

MEMBER KRESS: 1t |leaves it behind in the
wat er .

MEMBER ROSEN: It | eaves it behind in the
water, so it may have been fortuitous that you sawit
in Tsuruga, or there was a | ot of | eakage before you
got —- you're not going to get it early is what this

says.
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MEMBER S| EBER: The steam in the
pressurizer does have a quality factor. | nean, it's
not dry.

MEMBER KRESS: VWell, that's another

content. Yes, now nmy analysis did not include that.
And if you get any liquid carried out with it, it's
going to carry it content of Boric Acid.

MEMBER ROSEN: See, all of these are very
erudi te people around ne, | eave me with a question as
t o whet her howgood atell-tal e steamspace | eakage i s
for Boric Acid. |I'mnot --

MEMBER SI EBER: It takes nore | eakage.

MEMBER ROSEN:  Anyway --

MEMBER SI EBER:  For a given size of the
deposit.

MR. M TCHELL: We will carry that back as
a commrent .

MEMBER ROSEN:  Somet hing to think about.

MEMBER PONERS: Let ne go back one step.
It's repetitious, | know, but I'mslow. You showed on
a previous slide a nunmber of instances of
circunferential cracking that was not in the pressure
boundary. Did you also find in those sane | ocations
| ots of axial cracking?

MR. M TCHELL: |In those particul ar things
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at Palo Verde, the ones that showed evidence of
circunferential cracking, ny recollection is that
t here was not axi al cracking in the sane penetration.
MEMBER PONERS: So the Rosen evol ution
seens not to be true.
MEMBER KRESS: Under sone conditions.

MR M TCHELL: | don't -- and when | was

MEMBER PONERS: | have | earned that that's
t he case here.

MEMBER ROSEN: Ch, it's only a matter of
time until |1'm proved correct.

MR. M TCHELL: If you're tal king about a
physi cal connection between axial cracking in a
particul ar tube, heater sleeve, then turning
circunferential - yes, that is not substantiated.
What | was trying -- the evolution point that | was
trying to make was that if you look at the cross
experience of the fleet, you see axial cracking
showi ng up t hroughout the fleet first before you begin
to get evidence of circunferential cracking.

MEMBER POVNERS: But the questionis, isit
a case that in a given plant, in given circunstances,
in agiven location that you will see axial cracking

first, and then circunferential cracking, or do the
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two seemto be disjoined distributions?

MR. M TCHELL: | can't point to concrete
evi dence which woul d support saying that you would
al ways get axial cracking in a given plant, at a given
| ocation prior to getting circunferential cracking.
| can only speak to it in terns of the general
evol utionary trend across the fleet.

MEMBER PONERS: So you're | ooking at an
ensenble average instead of a tinme average. I
under st and what you're doing. | don't know whet her to
be nore concerned or |ess concerned.

MEMBER KRESS: | draw sonme confort from
his coment that they've nade anal ysis that show if
you do have a circunferential crack that it initself
will |eak before it reaches a stage where it goes to
a small break LOCA. | find some confort inthat. 1'd
like to see that analysis, but -

MEMBER SHACK: If you look at what's
happening here, | mean the reason you're getting
residual stresses is you're heating this stuff up.
It' s expandi ng, plastically deform ng and t hen cool i ng
dowmn. And you're in a constrained situation where
you' re expandi ng about as much this way as you are
this way, and you're about as constrained in one

di recti on or another, so what you typically find here
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isthat the difference in residual stresses isn't al
that dramatic. You' ve got high stresses axially and
hi gh stresses circunferentially --

MEMBER KRESS: So it doesn't carry a
circunferential reaction.

MEMBER SHACK: Well, you get either one.
Now it may be they're a little higher axially, so
you'l | get a predom nance of axial cracks. But inthe
statistical sort of thing here, you' ve got a high
stressinbothdirections, andit's very unlikely that
you're imune to circunferential cracking. You just
may have a slight -- you may have a propensity to go
axi al, but depending on what the wel der did and j ust
how everyt hi ng worked out --

MEMBER ROSEN: Is this a bipolar
situation, Bill? Either you go axially or
circunferentially? Can you go 45?

MEMBER SHACK: No, you can go 45.

MEMBER ROSEN: Okay. Now see.

MEMBER KRESS: But how do you feel about
the concept of an axial crack, I mean a
circunferential crack will leak before it's near
breaking? That's a pretty solid -

MEMBER SHACK: These are -- Matt also

showed that these are wonderfully unaxi symretric
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situati ons again. The nozzl e you probably worry about
nost is th one right down at the bottom but this
guy's got this -——and if you |l ook at this, you'll find
out there's a significant azimuthal variation of
stresses around there, so you' re going to growthrough
somewhere, get sone growth

But the other point I would make is that
wi t hout doing a detailed stress analysis, | would
suspect | have hi gh stresses above that wel d, and hi gh
stresses below that weld. \Wether one is slightly
hi gher than the other, w thout an abacus analysis |'m
not going to venture to say. But they're all goingto
be high, so the fact that it cracked above the weld
doesn't give you a great deal of confort.

MR M TCHELL: It would be fair to say,
and just reflecting again on the analysis that has
been provided by the industry, although again, we do
have questi ons on t he docket regardi ng their anal ysis
- their results were indicating that the stresses
above the weld were slightly higher than perhaps 25
percent or so, than the stresses bel ow the wel d.

MEMBER FORD: So in ternms of just | ooking
at therisk associated wth this ideathat we're going
to use the appearance of Boric Acid at the bottom of

t hat annul us, has been the telltale, before you start
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togointo adetailedvolunetric analysis. It depends
on a crack initiating on the inside of the tube situs
to the J-weld. That's correct? |'m propagating
circunferentially but not wuniformly around the
ci rcunf erence. It will go through at one point
because of the azi nuthal variationinresidual stress.
I's that right?

VR. M TCHELL: I bel i eve t hat
characterization is correct, yes.

VEMBER FORD: And so to back up that,
you'rerelying alnost entirelyonBill's observati ons,
whi ch are correct, that the azimuthal and asymetric
wel d, the azi nut hal variation of residual stress woul d
be up and down.

MR. M TCHELL: Yes.

MEMBER FORD: Ckay.

MEMBER KRESS: Now if you get a
circunferential crack that starts to leak but it's
early in the time between refueling outages, you
didn't see it before, | nean during the refueling
out ages, but it happened a short tine thereafter
you' ve got two years of | eaking without know ng about
it, because you don't go visually inspect it until the
next refueling outage. |Is that enough tine for this

circunferential crack to grow and becone near the
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poi nt of creating a small break LOCA, or not?

MR. M TCHELL: Based again upon the
anal ysi s that the licensees provi ded, t he Westi nghouse
Owmer's Goup provided in their operability
assessnment, the answer to that would be no. They
showed significantly nore tine would be required,
particularly given the fact that you woul d eventual |y
have to growthe crack into a nuch less tensile stress
field. And, in fact, you may expect to get
conpressive stress fields at sonme point around the
circunference, wouldinhibit theability of that crack
to grow and be very large in the circunferential
direction within a two-year tinme span.

MEMBER ROSEN: | know our Chairman wants
to nove ahead, but tell me what woul d happenif it did
go circunferentially? Wuld that sleeve eject?

MR. M TCHELL: |If you got a | arge enough
circunferential flaw —-

MEMBER ROSEN: Compl etely severed, what

happens?
MR MTCHELL: It would eject.
MEMBER ROSEN:  Why?
MR. M TCHELL: If it were bel owthe wel d?
MEMBER ROSEN: Yes. Why? What drives it
out ?
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MEMBER SHACK: 2,000 psi.

MEMBER ROSEN:  Well, | don't know. It's
not acting on the --

MEMBER PONERS: It's a cross-section | ayer
of the tube.

MEMBER ROSEN: A cross-section area of the
tube -- yes.

MEMBER KRESS: That's a big pressure
That's a big force.

MR. BATEMAN: That whol e area of the tube
t hat goes down beneath the pressurizer continues on
down until where you have the heater elenent itself
wel ded in. There's another pressure boundary at the
bottom of the sleeve which is where you weld the
comput er el enent.

MEMBER ROSEN: So that —- it tries to be
forced out, but doesn't it butt up agai nst sonethi ng?
MR. BATEMAN: At the botton?

MEMBER ROSEN:. Yes, where does it go?

MR. M TCHELL: 1| don't believethere's any
structure that you could justifiably would say woul d
prevent that conponent from being ejected. There's
not hi ng that you would be able to give credit for.

MEMBER ROSEN. It's just wires, or cable,

or sonething like that?
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MEMBER POVERS: Well, | neanif thisisto

scale, and | think it's roughly to scale here, that
device would sinmply buckle if it ran up against
anyt hi ng.

VI CE- CHAl RVAN WALLI S: It woul d spear the
surge |ine.

MEMBER SHACK: But |'ve got 3,000 pounds
pushing it out.

CHAI RVAN BONACA:  Just a question | have,
do you think that this operating experience has been
factoredininthe 50.46 elicitation process? | nean,
if this is new information, do you think they
consi dered this?

MR. M TCHELL: | cannot speak directly to
t hat, although | have been in part, at least in the
early phases of the 50.46 Option 3 work, |'ve been in
conmuni cation with the fol ks who are working on that.
A substantial amount of the information regarding,
obviously, the potential for primary water stress
corrosion cracking was considered by the expert
elicitation panel. | can't tell you whether the
specific experience with the non-pressure boundary
circunferential cracking inthe heater sl eeve of Palo
Verde Unit 2 was brought to the attention of the

expert panel in sufficient time for that to figure
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into their eval uation.

CHAI RVAN BONACA:  That was my question, in
fact.

MR. M TCHELL: Okay. Very quickly, just
to nove to the bottombullet. Certainly, the Owmer's
Group provided a final proposal on January 30'" with
respect to an adequate inspection program and this
was, again, offered up in the context of the
i nspection of CE pressurizer heater sleeves, because
t hat was the di al ogue we were having with themat the
time regarding 100 percent bare nmetal visual
i nspection of heater sleeves every refueling outage,
followup NDEto characterize flaworientation during
the refueling outage when | eakage was observed, so
imediate followup characterization. And then
potential expansion of the NDE to other non-Ieaking
sleeves if circunferentially oriented cracking was
observed in the pressure boundary of the | eaking
heat er sl eeve.

| shoul d note that we had some subsequent
t el ephone conversations with the industry in which
they nmade it clear that they were not intending to
precl ude the possibility of |icensees takingactionto
expand their inspection sanple if they found

circunferential crackinginthe non-pressure boundary
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portion.

So based upon that exchange, the staff
took this issue to NRR s executive team and we were
di rected to devel op a proposed bul | eti n whi ch woul d be
broader i n scope than sinply the CE pressuri zer heater
sl eeves, but would, in fact, address all of the Al oy
82/ 182/ 600 materials exposed to the pressurizer
envi ronnment .

So as addressed in the proposed bul | etin,
an acceptabl e degradati on managenment programto the
staff woul d i ncl ude bare netal visual exam nations of
al | 82/ 182/ 600 pressuri zer penetrations and
connections every refueling outage. And then
i mredi ate NDEto characteri ze any evi dence of | eakage.
And then if circunferential cracking is found, either
within the pressure boundary or wthin the non-
pressure boundary portion of the penetrations or
connections, additional discussion between the
licensee and the staff to determne what the
appropri ate scope expansi on woul d be to determ ne the
extent of condition of their pressurizer. So we've
essentially generalizedthe proposal that was provided
by the Westinghouse Owmer's Goup in their January
30" letter.

Qur slide 9, the proposed bulletin
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requests generally, the details you'll find actually
in the text of the bulletin, a description of
pressurizer penetrations and connections, sort of a
| ayout of where particular |icensees have this
material. A description of the inspection program
t hat has been i npl enmented by the | i censee inthe past,
their plans for future inspections at their upcom ng
and in future refueling outages. Then an expl anati on
of why their planned i nspection programis, in their
eval uati on, adequate for the purpose of maintaining
the integrity of the facility's reactor coolant
pressure boundary and neeting all appl i cabl e
regulatory requirements. And then finally initem2,
after the performance of the inspection, a report of
what their results were. So it's a plan and then a
response after performng the inspection.

MEMBER ROSEN: Wi ch woul d apply to the
next inspection in the fall.

MR, M TCHELL: That is correct. O
what ever that |icensees next inspection mght be. It
coul d be spring of 2005.

MEMBER ROSEN: Ri ght. And all to be
i ssued by -- when do you think you'll get this out, so
when does the clock -- when does it start?

MR. M TCHELL: Again, | don't want to try
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to put a specific date on it since that mght be
interpreted as bei ng sonewhat predecisional. Again,
the staff is -—— | can say is working to get this out
soon, such that we have anple opportunity to | ook at
the information before the fall outage.

MEMBER ROSEN: That's what you said
earlier in response to a simlar question.

MR- M TCHELL: | try to remain sonewhat
consi stent .

MEMBER ROSEN: At least with yourself.

MR. M TCHELL: Yes. So then with regard
to conclusions, obviously, the high operating
temperatures inthevicinity of the pressurizer should
make these |locations highly susceptible to primary
wat er stress corrosion cracking since it is a
tenperate, in part, driven phenonena.

Adequat e i nspections for the purposes of
identifying deposits resulting in flaws may incl ude
perform ng bare netal visual exam nations. Adequate
i nspections are necessary to pronptly identify and
correct failures to the reactor coolant pressure
boundary, to ensure that facilities continue to
operate within their technical specifications, which
by and | arge are uni formand do not permt operation

wi th reactor cool ant pressure boundary | eakage.
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And again, the staff requests this
information so that we my nmake a determ nation
whet her any additional regulatory action would be
required.

MEMBER FORD: You nentioned at the very
begi nni ng, Matt, that you were thinking about anot her
sort of comrunication relating to surge |ines and
ot her |l arge dianmeter lines. |s that on the books, or
what's the plans?

MR. M TCHELL: | think what | said was we
are consi dering what options m ght need to be taken.
And that's the phase we are at this point, in ternms of

MEMBER FORD: What woul d trigger youto do
t hat ?

MR. M TCHELL: |'mcertain part of what we
will figure in are interactions we continue to have
with the industry with respect to their ongoing
devel opnent of arevisiontothe VRP 44 Part 1 report,
a topic which we should be having discussions on in
fact today with the materials and reliability program
or project. But it would be fair to say that thereis
concern anongst the staff regarding the condition and
t he current inspections which have been perforned on

pi ping butt welds. And that there is an interest in
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having a regulatory footprint to provide assurance
that the staff is engaged in nmaking sure that issue
comes to a pronpt resolution wth regard to
susceptibility of those binetallic welds to the
primary water stress corrosion cracking.

MEMBER FORD: And woul d you estimate the
condi ti onal core damage frequency for afailure of one
of these other |arge dianeters |ines would be about
the same, 10 to the mnus 4, 10 to the m nus 3?

MR. M TCHELL: That answer would be
dependent on a nunber of factors, including whether or
not that particular line perhaps was granted |eak
bef ore break approval in the past, which would have
permtted alicenseetorenove pi peway restraints, jut
i mpi ngenent shi el ds, which would have been nornmally
installed to mtigate dynam c effects of a rupture.
That coul d significantly change the risk associ at ed
with a break of any particular postulate -- | don't
think there's a single answer to your question.

MEMBER SHACK: But you are going to have
to have a residual about |eak before break for these
sorts of things, because the current situation
essentially is not consistent with the assunptions
that you made when you granted | eak before break.

mean, you sort of skated that one on the sunmer
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| icense renewal because they had actually done sone
m ssive to inprove the situation. They're probably
the only people that have actually done anything.
Ri ght ?

MR. M TCHELL: We certainly recognize
t hose inconsistencies between the basis upon which
| eak bef ore break approval s were previously grantedto
t hese |ines which contain dissimlar netal welds, and
our current state of know edge about the potential
susceptibility of those welds to prinmary water stress
corrosi on cracking. | believe that was publicly
acknowl edged in a recent response that the staff sent
to NEl regarding issues surrounding GSI-191. And the
spectrumof breaks to be postul ated for sunp strainer
si zing and the proposal that | eak before break m ght
be extended to address that particular topic, and the
staff declined to take that action, in part because of
t hi s recogni zed di sconnect that's devel oped regardi ng
PWSCC and the --

MEMBER SHACK: Well, there's roughly a
third of the fleet that doesn't have the 182 weld.
Right? Sonething like that, PWRs.

MR. M TCHELL: Roughly a third.

MEMBER SHACK: |'mtrying to renmenber in

my head - there are sonme PWRs that have the 182
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butter, and there are PARs that don't. | think about
two-thirds do and one-third don't.

MR. M TCHELL: It certainly depends upon
the design. The majority of the BNW and CE design
facilities, obviously, if you' re talking about the
mai n cool ant | oops, because those are --

MEMBER SHACK: No, | was thinking
Westi nghouse pl ants.

MR, M TCHELL: Ch, you're talking
Westi nghouse plants. | don't renenber the nunbers.
W have received sone feedback fromthe industry in
the draft MRP 44 Part 1 --

MEMBER SHACK: That's where this i s com ng
—— that's ny nenory of what's in the draft MRP 44.

MR. M TCHELL: You may be correct. It may
be one-third/two-thirds, but | can't substantiate that
off the top of ny head.

MEMBER ROSEN: Now unl ess you get a | eak,

sonmebody does the inspections that you' re asking for

and a leak is found, then you'll get sone NDE, which
will characterize that sleeve, | assume, in sone
detail, so you'll knowwhet her that was the only crack

t hat | eaked, or whether there were dozens and dozens
of cracks and that was just the first one. Unless you

get such a leak, you'll not know anythi ng about it.
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That's a situation | find a little unconfortabl e.

First off, I don't think —— it probably won't happen.
| mean, we'll probably find sone | eakage, sone pl aces
where there's some |eakage, you'll get sone NDE

information. But if that didn't happen, then|l' mleft
wi th not knowi ng the condition of these sleeves. All
| know i s that nobody found any | eaks. That's good,
but the questionis, are these sl eeves out there with
near |eaks all over the place?

And it seens to nme you woul d want to go in
and take a small sanple of the ones that aren't
| eaki ng, and just do sonme NDE just to say yes, they're
not | eaki ng and there's no evidence of any crack. O
t hey are not | eaking, but ny gosh, there's dozens and
dozens of small cracks in these things. You' d want t
know whi ch situation you're in.

MR. M TCHELL: And | think we can
synpat hi ze certainly with that type of a desire. The
t hi ng the staff has had to consider, particularly with
regard to doing any types of inspections to these
heater sleeves for the CE design facilities is, you
could only call this a non-destructive exam nationin
t he nost broad sense of the word, because you actual ly
have to cut the pressure boundary | ower on that sl eeve

to take the sleeve out to get access to do that
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i nspection in the first place. And I think we have
concerns regardi ng radi ati on exposure, the potenti al
for actually nmaking the situation worse by having
soneone have to cut the pressure boundary and then
reweld it lower down in order to put the heater
sl eeves back in place. It's not ——- this is not a
readi |y accessible | ocation to do these i nspections;
hence, we have at least -- until we have further
evi dence that circunferential cracking of the pressure
boundary is a real phenonena which is beginning to
mani fest itself, we are relying at this time on 100
percent bare netal visuals, and our analytical
know edge regarding the Jlow Ilikelihood of a
circunferential flawin the pressure boundary | eadi ng
to a conplete sever. | do certainly synpathize with
the thought, but there are some practical
consi derations that are very real

MEMBER ROSEN:  Yes. |'mnot tal king about
a broad scale thing. I'mjust tal king about a one tine
or several tine verificationthat sl eeves that are not
showi ng any | eakage are, in fact, not cracking, just
as a -- it's not academic. Anyway, |'ve said ny
peace.

MEMBER SHACK: This is a statistical sort

of thing. | nean, you woul d expect arelatively snall
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fraction of these things to be cracked. And,
t herefore, your odds of picking the right one to | ook
at, you know, unless you're going to look at a
reasonabl e nunber, I'mnot sure that you could take a
whol e I ot of confidence, and | have to sort of sift
t hrough and figure out a sanple size, but |ooking at
a couple wouldn't buy you nuch confort.

MR. BATEMAN:. Yes. W actually got into
a discussion when we were tal king about the upper
vessel head, and our statistician at the NRC said you
don't gain any confidence from inspecting any |ess
than the full anpbunt when you're tal king about these
smal | quantities.

MEMBER FORD: Just for the benefit of
t hose nenbers who were not at the subconmittee
neeting, this presentation being given by Bill and
Matt was for information purposes. They were not
requiring us to wite a letter on this. Many of
these topics will come up again in our June the 1%
subconmi ttee nmeeting, which is the wi der issue of the
whol e question of PWSCC. If there aren't any nore
guestions fromthe group - anybody else? | hand it
back to you, John. Thank you very much indeed, Bil
and Matt.

CHAI RVAN BONACA:  Thank you.
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MEMBER PONERS: | want to just interject,

| appreciate very nuch t he forbearance of the speaker
and the clarity and care of this -

MR. M TCHELL: M pleasure.

CHAI RVAN BONACA:  Thank you.

MR. M TCHELL: Thank you.

CHAI RVAN BONACA: Wt h that, we have sone
time before noontime, andthe first thingl'dliketo
do is to do the conciliation of the ACRS comrents.
W' |l go off the record now.

(Wher eupon, the proceedi ngs i nthe above-

entitled matter went off the record at 11:34 a.m)
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