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UNI TED STATES OF AMERI CA

NUCLEAR REGULATORY COWM SSI ON

+ + + + +
BRI EFI NG ON STATUS OF STEAM GENERATOR
ACTI ON PLAN
+ + + + +
PUBLI C MEETI NG

+ + + + +

Nucl ear Regul at ory Conm ssi on

One White Flint North

Rockvi |l | e, Maryl and

Mbonday,

Decenber 3, 2001

The Comm ssion nmet in open session, pursuant to
notice, at 2:00 p.m, the Honorable RICHARD A
MESERVE, Chairman of the Comm ssion, presiding.
COW SSI ONERS PRESENT:

Rl CHARD A. MERSERVE, Chairman of the Conmi ssion

NILS J. DI AZ, Menber of the Conmi ssion

GRETA J. DICUS, Menber of the Conm ssion

JEFFREY S. MERRI FlI ELD, Menber of the Conmm ssion

EDWARD Mc GAFFI GAN, JR., Menber of t he Comm ssi on
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(10:30 a.m)

CHAI RVAN MESERVE: Good afternoon. On
behal f of the Comm ssion, | would Iike to wel conme you
to today's briefing on the status of the NRC Steam
Generator Action Plan. Before we get underway, | did
want to extend a wel come to Conmm ssi oner Di az who has
-- thisis the first public neeting we have had since
he has resuned his seat to ny left here on the
Conmi ssi on. And | wanted to say on behalf of the
Conmi ssi on how nuch we wel cone his return.

COW SSI ONER DI AZ:  Thank you so nmuch, M.
Chai r man.

CHAl RMAN MESERVE: The NRC views steam
generator performance as an essential elenment in
pressurized water reactor safety. The Action Plan
represents a conprehensive program involving the
O fices of Nuclear Reactor Regulation and Nucl ear
Regul atory Research to address regulatory and
techni cal issues associated with steam tube
integrity.

We will hear fromrepresentatives of both
of those offices today. NRR staff wll address
progress on addressi ng enhanced regul atory framework

for ensuring steam generator tube integrity, while
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RES will discuss the ways in which the NRC is
devel oping a better technical understanding of the
physi cal phenonenon that affect steambehavior. Wth
that, why don't we get underway. M. Kane?

MR. KANE: Thank you. It's been quite
sone time since the staff |ast briefed the Comm ssion
on st eamgenerator activities. Sincethat time, there
have been a nunber of changes and we have i nforned t he
Conmi ssion on our efforts to devel op an i nproved st eam
generator regulatory framework through several
Conmmi ssi on papers.

As you are aware, we have devel oped an
integrated Steam Generator Action Plan that you
di scussed, and that invol ves many of the offices and
cuts across many of the technical disciplines.

The O fices of Nucl ear Reactor Regul ati on,
the Ofice of Research and the Regions and others
of fices are workinginclose cooperationin addressing
the activities in that Action Plan. Wth ne today we
have Dr. Brian Sheron, Jack Strosnider, Louise Lund,
and Maitri Banerjee, from the Ofice of Nuclear
React or Regul ati on, and M chael Mayfield and Dr. Joe
Miuscara, fromthe O fice of Research. Wth that, |

wWill turn over the briefing to Brian Sheron.
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MR. SHERON: Thanks. | would like to just
ki nd of set the stage if | could for the briefingwth
a little history. W' ve been working on steam
generators for quite sone tinme now. Back in the 80's
when we first started to see cracki ng which was a new
form of degradation which we had not really
antici pated when nost of these plans were designed,
the difficulty there was that the inspection nethods
that were being used at the time were really not
capabl e of seeing sone of the cracks that manifest
t hensel ves in stress corrosion cracking, and we found
ourselves in a very reactive node with the industry.
They would go into an outage not know ng what they
woul d find. They would be coming in |ooking for
alternative ways to deal with this cracking. W would
be under a very short fuse to try to approve
somet hi ng.

At that tine, inthelate -- I'msorry --
inthe early 90's, a decision was nade that perhaps we
needed a rule to dictate our -- the way we deal with
generators, and the staff enbarked on a rul emaki ng in
around 1993. We did a nunber of studies to support

t hat rul emaki ng.
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What we concluded was that we really did
not need a rule. W had an adequate regul atory basis
upon which to regul ate the
i ndustry and the steam generators, that we did not
need to inpose
any new requirenents through a rul emaki ng.

At t hat point, we deci ded per haps t he best
vehi cl e was
t hrough a Generic Letter, and we ceased t he rul emaki ng
wi th t he Conm ssion's concurrence, and started with a

Generic Letter. We were pursuing the Generic Letter

and, at that point, if you renmenber, | believe it was
DSI-22 -- | can't renenber which one, but it had to do
with industry initiatives -- 13, I'msorry -- and we

decided at that tinme rather than pursue a Ceneric
Letter with the i ndustry, we woul d pursue working the
steam generator issue as an industry initiative.

W t hen st opped work on t he Generic Letter
and enbarked on a course with the industry to
basically have them provide a
gui dance docunent. This was submitted to the staff by
NEI in Decenber of 1997, it was Docunent 97-06, and
that provided a set of guidelines that the industry

was proposi ng to manage their steamgenerators under.
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We had extensive interactions with the
i ndustry on this docunent, starting in when it was
recei ved. W continued these
interactions with the industry until around February
of 2000. At that time, we had -- the industry had
submitted to us what they call a Generic Licensing
Change Package -- you'll hear alittle nore about that
-- but also, nore inportantly, Indian Point 2 had
t heir steamgenerator tube failure and, as you know,
the staff basically had to put a lot of effort into
t he anal ysis of that event and the aftermath. As you
know, we prepared, for exanpl e, Lessons Lear ned Report
and the like, and then an Action Pl an.

In a nutshell, that put a delay of about
one year into our schedule. W stopped working on 97-
06. It was a deliberate decision. W wanted to nmake
sure we captured all the |l essons |learned as well as
the other itenms in the Action Plan before we noved
forward and approved 97-06.

I n about February of this year, we resuned
our reviewof 97-06 with the industry. As a matter of
fact, just last week, we had a neeting with the
Executive Comrittee, M. Tuckman (phonetic) at NEIl,
and ot her executives. Basically, right now, we're

down to two i ssues with the industry, and | think they
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are both pretty nuch resolved. | knowone is -- these
have to do wth the inspection intervals in
particular, and you will hear nore about this. Wth
regard to the type of generators. Qovi ously, the
concern is that

i f you have a new steam generator that uses the new
material Alloy-690 and the like and if it's thermally
treated, then perhaps you don't have to do i nspecti ons
as frequently as if

you had an ol der generator with All oy-600.

The other issue was the commitment to
t hose intervals. W want ed that the industry woul d
commt tofollowtheseintervals and, if they intended
to deviate, woul d recei ve NRC concurrence before they
di d.

W resolved the latter part, the i ndustry
has agreed to that through an admi ni strative Tech Spec
change, and we are fairly well resolved with the
i nspection intervals, and you will hear a little bit
nore about that.

Qur current schedule is to -- the
i ndustry, | believe, is going to submt revisions to

97-06 hopefully in the spring, and by
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the sumrer of this year -- I'msorry, of next year --
hopeful | y we have conpl et ed our revi ewand approval of
97- 06.

It's been a |l ong process, |onger than |
like, but I think we need to recognize that when we
work with the industry through an
industry initiative, | think, by definition, it is a
ti me-consum ng process. For exanple, when they cone
to a neeting, they cannot conmt right then and there
for the industry but, rather, they need to go back,
neet with their own committees and so forth, bring
back perhaps what the staff is | ooking for, what the
staff's proposals are. Typically, they will cone back

with a counter-offer, counter-proposals we need to

iterate. It soit is an iterative process, it takes
time. But we are, | think, about 90 percent there.
Sowiththat, I"'mgoingtoturnit over to

Maitri to start the discussion.

M5. BANERJEE: Thank you, Brian.

Good afternoon, Chairman, Comm ssioners.
W appreciate the opportunity to present to you the
status of the Steam Generator Action Plan and the
progress we have made in this area.

| will provi de sonme background and over al |

status information, and then, Louise Lund, next to
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me, will discuss the staff activities related to NEI
97-06 whereby we are devel oping a steam generator
regul atory franmework that's inproved. And then Dr.
Joe Muscarawi | | di scuss theresearch activities, sone
of them are recently conpleted, and the l|long-term
actions related to the ACRS recommendati ons on the
st eam gener at or DPO

As Brian probably nmentioned, this is an
i nformation brief to update you before the briefing we
will be doing prior to issuing the safety eval uation
on NEI 97-06 as you directed us to do. Next slide,
pl ease.

(Slide)

Okay. As Brian nentioned, the Action Pl an
and staff activities in the area of steam generator
tube integrity have evolved since md-1990's,
resulting into our review of NEI 97-06, and here are
some of the significant actions taken since the |IP2
failure, as Brian nentioned, the Indian Point 2
Lessons Learned Task Group report, the O G report
and, finally, the ACRS report on steamgenerator DPQ,
all of this resulted insignificant changes to the
Action Plan, and al so i npacted our review of NEI 97-

06.
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Since early earlier this year, the staff
is again actively involved with the industry,
resolving issues related to 97-06. W are also
conmpleting the mlestones related to the I ndi an Poi nt
2 Lessons Learned Task Group report, and the Steam
Generator DPO. As you know, ACRS is also review ng
our progress and in their October 18th letter, they
stated that the Action Plan appropriately and
adequately responded to their recomrendati ons on the
St eam Generator DPO. Next slide, please.

(Slide)

As M. Kane nentioned, the Action Planis
a consol i dated
mul ti-disciplinary, across-the-agency effort where
NRR, Research and the Regions are working with each
ot her, sometinmes with the help of others offices, and
al so working with NEI and the industry.

As the second bullet indicates, our
objectives is to integrate the results of all these
activities into the existing
regul atory program As the Action Plan m | estones are
bei ng conpl et ed, the rel ated programareas are revi sed
and up-dated to i ncorporate theresults. For exanple,
the industry will submt a Generic License Change

Package, as Brian nentioned, and the revised
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Tech Specs. Once we approve t hose changes, i ndivi dual
licensees wll revise their individual Iicense
anmendnent packages.

Currently, the staff actions in response
to the ACRS
recommendati ons on the DPO are integrated into the
exi sting research efforts and the overall object of
t hese research activities is to confirmand inprove
our understanding of risk related to steam generat or
operation and also to develop inproved tools for
assessing risks, and once these activities are
conpl eted, the necessary changes will be nade to the
ri sk-informed deci si onmaki ng processes that we have in
our licensing inspection and assessnent.

The last bullet deals with anticipated
future revisions. After certain research activities
are conpl eted, we wil| devel op detail ed m | estones for
addr essi ng sone generic safety i ssues rel ated to steam
generator operation and also develop a regulatory
gui de to address risk-infornmed deci si onmaking in the
area of steam generators. The next slide, please.

(Slide)

The Action Plan provides a tool and a

process for managing staff generic efforts in the
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steam generator tube integrity area. These generic
ef forts support our strategic plan perfornmance goal s.

As the first bullet indicates, the Action
Plan m | estones are tracked and dispositioned. The
Conmi ssion tasking menorandum contains the nmajor
m | estones which i s revi ewed and updated on a nonthly
basis. And then the NRR Director's Quarterly Report
contains the entire Action Plan. That is reviewed and
updated on a quarterly basis.

Regardi ng the second bullet, I'd like to
mention that our neetings with NEIl and the industry
are scheduled frequently and provide for an
opportunity for public input. As of |ast February, we
had a Steam Cenerator Wrkshop with sone external
st akehol der participation and, based on their
comments, we have devel oped a St eam Gener at or Servi ce
List to keep theminformed of the activities in this
area, and they are nostly the neetings and sunmari es
of the neetings, letting themknow what is goi ng on.
W al so have a Steam Generator Wb Page.

The | ast bul I et to provide for
appropriate managenent oversight, the conpletion of
significant mlestones in the Action Plan are

docunented via meno from the responsible Division
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Director to the Associate Director or the Deputy
Ofice Directors. Next slide, please.

(Slide)

The Action Plan major elenents. The
Action Plan is primarily divided into three major
el enments and activities. The first elenent deals with
shorter-termactivities that resulted nostly fromthe
I ndi an Point 2 Lessons Learned Report and al so the O G
report, and it deals with nodifications and revi sions
to the existing regulatory processes. And | will
discuss a little bit of these itens in the progress
made in this area in the next slide.

And the second nmjor elenment deals with
revising the regulatory framework via NEI 97-06
efforts, and Louise will discuss that in the next
presentation.

And the third el enment deal s with the Steam
Generator DPO activities, and Joe will talk about
that. Next slide, please.

(Slide)

The first element includes itens rel ated
not only to steamgenerator tube integrity, but also
ot her process issues, such as risk conmunication,
devel opi ng a St eam Gener at or Wb Page, which are sone

of the Strategic Plan Performance Goal of inproving
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public confidence related activities, in addition to
i mproving the |Iicensing amendnents review process.

W have conpl et ed about 87 percent of the
ml|estones in this category, 20 out of 23. For
exanple, we recently issued an Information Notice
related to steam generator operating experience.
| ssui ng these types of generic conmunications to the
st akehol ders because it keeps theminfornmed of what's
happeni ng i n our steam generator experience in this
ar ea.

We also recently revised an inspection
program in the steam generator area, and provided
speci fic guidance to the inspectors on what to | ook
for during the inspections.

We have provi ded sone training naterial to
the inspectors before the fall outages, and we are
pl anning to do sone classroom trainings before the
spring outages. We have devel oped a significant
determ nati on process for dealing with results of
steam generator inspections, and we are also -- we
have al so devel oped gui dance for technical reviewers
and project nmanagers related to the review of steam
generator reports.

Al t hough we have made si gni fi cant progress

in this area which had already inproved our steam
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generator regul atory program there are still several
open itenms that need to be conpleted. These deal
with, | guess, the remaining 3 of the 23. This deals
with the risk communication to the public and
devel opi ng a process for requesting Researchto revi ew
NRR safety eval uations. The issues involved with
these are very well understood, and we expect to
conplete these itens in the near future.

At this point, I'"'mready to conclude ny
presentation and | et Loui se conti nue on t he next maj or
el enment, which is developing a regulatory framework
under NEI 97-06, unless you have any questi ons.

M5. LUND: Good afternoon. As Brian and
Maitri indicated, |'ll be tal ki ng about the NEI 97-06
St eamGener at or Generi c Li cense Change Package. First
slide, please.

(Slide)

The intent of this particular slidewasto
show the present regulatory framework for steam
generators. In looking at the first one, 10 CFR Part
50, Appendices A and B address the general design
criteria and quality assurance.

10 CFR Part 100 provides values for
offsite rel ease, and ASME Code, Sections IIl and Xl

address requirenents on design and anal ysis of steam
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generator tubing and requirenments for in-service
i nspection and repair. Use of the ASME Code is
specified in 10 CFR 50.55(a). The reactor oversight
process -- |' mski pping down to t he bott omone because
"' mgoing to cone back to the Plant Tech Spec -- the
react or oversi ght process addresses NRCi nspecti ons of
t he processes used by | i censees t o exanm ne their steam
generators.

|"ve I eft the Plant Tech Spec as the | ast
topic because this is the part of the current
framework that will change under this new franeworKk.
And in ny presentation today, |I'll discuss how they
wi | I change.

Under the current Tech Spec, the focus is
on surveillance. Under the revised steam generator
regul atory framework, the focus is on tube integrity
during the tine period between tube i nspections. And
we believe that this change is consistent with the
strategic goal of maintaining safety. Next slide,
pl ease.

(Slide)

Just looking at this, this is just a
presentation of actually what Brian nenti oned earlier,

the history of the steam generator regulatory
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framework before Maitri nade her presentation. |'m
just going to nake a few qui ck points.

The NEI inforned the NRC in Decenber '97
of the industry's intent to commt to a fornmal
industry initiative called NEl 97-06, with all BWRsS
i mpl ementing it no later than the first refueling
outage starting after January 1, 1999. VWhat this
means is that the industry is currently inplenenting
NEI 97-06 with the current Tech Specs. In the next
few slides, 1'Il discuss the conponents of the
i ndustry initiative, which are the NEl 97-06 docunent
itself, the Generic License Change Package, and the
EPRI Guidelines, and I'I| discuss what parts that the
i ndustry is currently inplenenting and what we are
wor ki ng on right now Next slide, please.

(Slide)

And as | just nentioned, these quick
bul l ets, NEI 97-06 will be discussed in the Ceneric
Li cense Change Package, and what we' || be doingis, on
a regul atory sense, formalizing the revised framework
t hrough revised Tech Specs. Next slide, please.

(Slide)

As | nmentioned on an earlier slide, there
are three conmponents to the i ndustry steam generat or

programinitiative. The NEI 97-06 program docunent
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contains high-level guidance for developnment and
managenment of |icensee steamgenerator progranms. The
NEI 97-06 programdocunent refers to EPRI guidelines
whi ch provi de detail ed gui dance on day-to-day steam
gener at or managenent activiti es.

The third elenent is the generic |icense
change package which will formalize the industry
initiative into our regul atory f ramewor k.
Specifically, the generic |license change package wi | |
provide a franmework for taking advantage of the
flexibility envisioned by NEI 97-06. As proposed, the
Tech Spec in the generic license change package
provide a framework for a fully perfornmance-based
appr oach. Currently, NEI 97-06 and the EPR
guidelines are inplenmented in conjunction with the
exi sting Tech Specs, which are prescriptive, with the
expectation that soon they will be inplenented with
the new Tech Specs and the generic |icense change
package.

The advantage to the generic |icense
change package to industry is a streanlining process
for graining NRC approval of |onger steam generator
i nspectioninterval strategies, alternate tube repair
criteria, new tube repair nethods. For exanple

| i censees will be able to inplenment perfornmance-based
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strategies for determ ninginspectionintervals which
have been reviewed and approved generically by the
staff, without the need for submtted changes to the
Tech Spec.

The NRC also benefits in that it 1is
assured that steamgenerator progranms will be focused
on tube integrity rather than sinply follow ng
prescriptive surveillance strategies. Next sli de,
pl ease.

(Slide)

Now, the high-1level document and how it
descri bes the program as you see it, incorporates a
bal ance of these el enents of prevention, inspection,
eval uati on, repair, mai nt enance, and | eakage
nmonitoring. Next slide, please.

(Slide)

And, al so, NEI 97-06 establishes
performance criteria that define the basis for steam
generator operability. The performance criteria
i nclude structural performance criteria, accident
| eakage criteria, and operational |eakage criteria,
which are essentially the sane for everyone. The
performance criteria are located in the Steam
Generator Program which is a |icensing control

docunent. However, the proposed adm ni strative Tech
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Spec in the Ceneric License Change Package wl|
require NRC review and approval before alternative
criteria may be inplemented. Next slide, please.

(Slide)

This slide just defines how the revised
framework will be inplenented, and will rely on the
NEI Steam Cenerator License Change Package, and the
utilities will submt revised Tech Specs based on an
NRC- approved Generic License Change Package. The
cover letter will contain a commtment to followthe
hi gher | evel guidance in NEI 97-06, and the NEI 97-06
program guidelines will be translated into plant
procedures. And that's what's currently going on w th
the high-level guidance being put into plant
procedures. Next slide, please.

(Slide)

Wth the change comng with the Generic
Li cense Change Package, you'll see revised Tech Spec
and bases. The revisions will include a revised
limting condition for operational specification for
operational |eakage, and a new LCO for limting
condition for operation for steam generator tube
integrity.

The new Admin Tech Spec states that the

St eam Gener at or Programmnust be i npl emented to ensure
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that tube integrity perfornmance criteria are
mai nt ai ned. Thelicenseesw || be explicitly required
to assess the conditions of the tubes versus the
performance criteria. And that shall be perforned at
each steam generator inspection outage. Changes to
t he performance criteria, tube repair criteria, and
repair met hods are subject to NRCreviewand approval .
Next slide, please.

(Slide)

Inthis slide, all we were trying to point
out is that technical issues will continue to be able
to be resol ved under the revised framework. W have
been working a nunmber of technical issues, and
technical issues will exist under the new current
framework, and it gives us a way to work the i ssues as
they arise under this new framework. Next slide,
pl ease.

(Slide)

So, at the point Brian discussed earlier,
the initial part of the staff review, both the
i ndustry and the NRC, are intending a review of the
per f or mance- based inspection intervals as we becane
aware of changes to the guidelines, it was apparent
t he predictive methodol ogi es to support performance-

based inspection intervals had not been fully
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devel oped. However, the industry is proposing a
reference i nspection interval strategy for the newer
steamgenerator tube materials, and t hese are t he ones
Brian nentioned earlier, 600 thermally treated and
alloy 690, than those currently allowed in the
Techni cal Specifications.

The i ndustry i s currently addressing both
NRC comments and internal industry coments wth
respect tothis proposal. And the staff believes that
this approach nust ensure that tube integrity
performance criteriaw || continue to be nmet, and t hat
t ubi ng condi ti ons not neeting the performance criteria
will be pronptly detected. And | think that Brian
said that we have nade a lot of progress in this
particul ar area, and we expect to receive a signa
fromindustry inthe near-term and |'Il discuss that
in just a nonent. Next slide, please.

(Slide)

I n |1 ooking at the reviewstatus, as Brian
had mentioned, the staff concluded that regulatory
control s were needed, and we needed to incorporate a
provi sion in t he Adm ni strative Techni cal
Specifications regarding the use of NRC approved
i nspection intervals. W have reached agreenment on

these issues with the industry and a resol ution path
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and schedul e have been worked out to reach concl usion
of the review of the Generic License Change Package.
Next slide, please.

(Slide)

As far as the near-termactions, based on
our recent neetings with industry, we're |ooking at
the staff to review and antici pated package whi ch we
expect in md-2002 from industry defining generic
i nspection intervals. Based on recent neetings with
i ndustry, we expect this submttal and, after the
submttal is nade, we will use the process of issuing
t he safety eval uati on that we previously infornedthe
Conmi ssion that we would follow -- this is in SECY-
0078 -- sending it out for public comment, resolving
comments, briefing the Conm ssion, and publishing it
in a regulatory issue summary. We anticipate that
this will take approximately six nonths.

As it says up on top, we had a recent
nmeeting with NEl on the final CGeneric License Change
Package, and we have agreed to a schedul e. Next
slide, please.

(Slide)

And t hen our | onger-termacti ons and pl ans
are to resolve the outstanding issues with the EPR

gui deline docunents to permt wuse of intended
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i nspection interval requirenents.

So, at this point, | guess to sunmari ze,
we think that we've nmade a trenmendous amount of
progress, and we have the conpl eti on of this underway,
and agreenent wth industry on how to approach
resol ving the remaining i ssues. Thank you.

MR. KANE: At this point, we'll goto Dr.
Miuscara, who wll talk about the Steam Cenerator
Action Plan for Differing Professional Opinionlssues.

DR. MUSCARA: Thank you. Good afternoon.
As a way of introduction, | would like to nake a few
points on events related to the DPO.  On COctober 12
and 13, 2000, the staff provi ded detailed
presentations to ACRS Ad Hoc Subcommittee on the DPO
| ssues, including detail ed presentations and ongoi ng
research that are relevant to the DPO issues.

The ACRS provided its conclusions and
recommendati ons in NUREG 1740, dated February 2001.
The report provided support for the ongoi ng research
and pl anned research and hel ped us to focus on future
research.

In May 2001, the NRR and RES staff

devel oped a Joi nt Action Plan to address t he conment s,
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concl usi ons and recommendat i ons of the ACRS. Next vu-
graph, please.

(Slide)

The NRC research in steamgenerator area
fromthe three divisionsin RES addressed bot h current
i ssues and sone ot her research that is anticipatoryin
nature. The objective of the research is to provide
NRC with an independent capability for evaluating
i ndustry proposals, to confirmthe effectiveness of
current regulations, to support ongoing regulatory
activities, and to make recommendations in
i mprovenents as needed. Next, please.

(Slide)

The O fice of Nucl ear Regul atory Research
has a broad-scope program on steam generator tube
integrity. Research studies are conducted in the
areas of materials behavior and structural integrity,
on accident analysis and thermal hydraulics, and on
i mproved risk nethods. The information from these
areas is integrated into risk assessnment for safety
eval uations of various steam generator actions and
proposal s.

Wth respect to the Action Pl an, about 80
percent of the DPO mlestones are addressed by

Research wthin its broader research on steam
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gener at or s. Today, | wll provide only a brief
overvi ew of sonme currently conpl eted research t hat has
addressed DPOi ssues, sone ongoi ng research that will
be conpleted over the next year to year and a half
that will address other issues, and sone |long-term
research. Next, please.

(Slide)

One issue that evolved as the staff
addressed t he DPOwas t he potential for propagation of
exi sting cracks by dynam c | oads and cyclic | oads t hat
are i nposed on the tubes froma mai n steaml i ne break,
which could propagate the cracks and result in
mul tiple tube failures.

To address this issue, we will estimate
the loads including cyclic |oads acting on tubes
during an MSLB from thermal hydraulic analyses in
Codes. Wirk will be conducted by area staff and by
its contractors. As a starting point, staff will use
the track M Code, however, the staff is aware of
concerns with the ability of this Code to actively
predict the conditions very early in the transient.
Therefore, the staff is reviewng other Codes for
potential use in this study.

When usi ng t hese | oads, di spl acenents and

cycles, inaddition to the pressure stresses, we wl|l
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estimate crack gromh, if any, for a range of crack
types and si zes. Structural integrity correlationsin
nodel s devel oped earlier in NRCresearch will be used
for these calculations. W wll also estimate the
| oads required to propagate the cracks to obtain
mar gi ns over and above the MSLB | oads. And, finally, m
we wi |l conduct sone tests on the graded tubes under

pressure and with axial and bending |oads that

simulate the MSLB | oads to validate the anal ytical

results. Next, please.

(Slide)

One of the DPO conventions was that the
jet emanating from a |eaking tube under accident
conditions would inpinge on and cut adjacent tubes,
resulting incascadingfailures of the tubes. Leakage
from tubes under accident conditions can result in
contai nment bypass and is an inportant safety
consi derati on. To address this issue, we have
conpleted jet inpingenment tests under both severe
acci dent conditions and under MSLB conditions. Tests
under sinulated severe accident conditions were
conducted at the University of Cincinnati. The
erosion rates are 2-5/1000ths of an inch or m|s per
hour. Steam generator tubes are typically 50 mls

thick. Intimes of interest under these conditi ons of
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30-45 mls. Tests under MSLB conditions were
conducted at Argonne National Laboratory. Results
show 5 percent wall | oss and 25 percent wall |oss for
the hot Ieg and cold |l eg tenperature, respectively,
after two hours testing at 2430 pounds per square
i nch. This is a long-duration test and the high
pressures conpared to MSLB conditions.

Based on the results of the |ow erosion
rates, we have concluded and ACRS has agreed that
damage progression fromjet inpingenment on adjacent
tubes is a |low enough probability that it can be
negl ected in accident analysis. Next, please.

(Slide)

In conducting risk analysis, it is
i mportant to knowthe conditions experienced by st eam
gener at or tubes under nornmal operation and acci dents,
including severe accidents. The conditions of
interest are the tines tenperatures and pressures are
experi enced by the tubes. This information is needed
to evaluate the structural behavior of the greatest
steam generat or tubes under severe acci dent
condi ti ons. To inmprove our know edge of the
condi tions experienced by steamgenerator tubes, RES
staff has been conducting conputational fluid dynamc

studies of the hot leg and steam generator to
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determ ne tenperatures experienced by the tubes. The
CFD results were in good agreenment with Westinghouse
1/7th scal e test data showi ng that the nodel is able
to sinmulate the m x phenonenon in the inlet plan. A
full-scal e CFD nodel is now under devel opnent and it
will be used to evaluate the effects of scale and for
sensitive disparities of pi pe geonetry and | ocati on of
t ube | eakage. Next, please.

(Slide)

Because in-service inspection is not
perfect, Generic Letter 95-05 requires an adj ust nment
tothe as found flawdi stribution to take into account
the flaws that were mnmissed by the in-service
i nspecti on. Generic Letter 95-05 used a constant
probability of detection of .6 for all flaws.

At the tine the Generic Letter was
devel oped, there was no data on the probability of
detection as a function of voltage, and very little
data on the probability of detection of functional
crack depth. A probability of detection of .6 was
selected for detection for a range of different crack
sizes. Inreality, probability of detectionw || vary
as a function of flaw size and signal response.

W have been conducting research at

Argonne Nati onal Laboratory on a st eamgener at or nock-
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up to evaluate the reliability of in-service
i nspection. Probability of detection curves have been
devel oped fromthe study as a function of flaw depth,
vol t age, and possi bl e vari ety of paraneters that takes
into account both the depth and the length of the
flaws.

A technical report onthe reliability of
i n-service inspection has been prepared, has been
reviewed, and is currently in publication. Next ,
pl ease.

(Slide)

Sonme  of our anticipatory research
addresses stress corrosion cracking nmechani sns. W
are seeking a better understanding of future steam
generator tube behavior. In particular, we need to
understand how Alloys 600 and 690, which is the
repl acement material, will performin the operating
envi ronnent so we can avoi d the probl ens of the past.

Under st andi ng of cracki ng nechani sns was
also a DPO issue. Research to evaluate crack
initiation, evolution and gromh will beinitiatedin
the new calendar vyear under the NRCs Third
I nternational Cooperative Steam Generator Tube
Integrity Research Program Cracking nmechani sns in

st eamgener at or tubes are not well understood. On the
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secondary side, cracks often occur in crevices. Very
littleinformation exists about the chem cal nature of
the crevices. For exanple, is there water, steam or
both bases in the crevice, and what is the chem stry
in the concentration of inpurities in the crevice.
This information is needed to conduct tests that are
realistic.

Under realistic condi tions, crack
initiation takes a long time, and crack grow h rates
are slow For exanple, crack initiation times in
crevices in operating plants can be as long as ten
years. So, it takes along tinme to conduct realistic
tests, thus the research continues through 2006.
Testing will be conducted using realistic |oads and
environnents for both Alloys 600 and 690.

Usi ng t he operati ng experience and results
from | aboratory testing, we will devel op nodels for
predi cting cracki ng behavi or of steamgenerator tubes
inthe operating environnment. The notion hereis that
if we can understand the behavior of 600 and 690 in
the l|aboratory with the extensive data we have
available in 600 with field experience, we can then
find a bridge to be able to predict the behavior of
690 in the operating environnent based on | aboratory

data. Next, please.
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(Slide)

To conclude, sonme research has already
been conpl eted to resol ve the DPOi ssues, for exanpl e,
the jet inpingement work in the probability of |ogic
action. Research to address nost of the DPO issues
will be conpleted by the end of 2003. Next, please.

(Slide)

Long-term research on degr adati on
mechani snms will continue through 2006. Fi nal ly,
Research and NRR have worked closely together to
i mpl enent research results into the resolution of
technical issues. This close working relationship
will continueinthe future through the establishnent
of a Technical Coordinating G oup nmade up of staff
menbers both fromNRR and RES and t he Regi ons so t hat
the research program can be reviewed on a periodic
basis, so the information can be used on a tinely
basi s, and so that the regul atory needs are addr essed.

MR. KANE: M. Chairman, Comm ssioners,
t hat concludes the staff presentation.

CHAI RVAN MESERVE: Thank you very nmuch for

a hel pful presentation. In honor of Conm ssioner
Diaz' return, I'll give himthe first crack.
COWM SSI ONER DI AZ: Wl l, | don't know i f

you want to be talking about cracks, one of ny
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favorite subjects. Thank you very nmuch, M. Chairman

a pleasure to be here with all ny coll eagues agai n,
and a pleasure to be with the staff one nore tinme on
an ol d issue that | have a fewgray hairs on -- steam
generators and tube integrity which has al ways been a
concern.

Let ne, nowthat | have this opportunity
to, take one mnute in here and talk of sone of the
things that | realize have been evol ving through the
years, and one of the things that is | think we
realize since like half a century ago but was five
years ago, was that there was a connecti on between t he
maturity of the i ndustry and the NRC and t he evol uti on
to a nore risk-infornmed, nore performance-based.
Those are not independent issues, they actually
conpl ement each ot her. One of the things that |
al ways insisted is that maturity and that evolution
woul d have to have as a result the fact that we shoul d
not be event-driven in our regul ations, that we woul d
have the maturity and woul d have t he body of know edge
to be able to avoid events, especially events that are
not safety significant to drive us beyond our nornma
pattern of behavior. And in that sense, | hope that
i s the objective of this project because | do see t hat

Indian Point did take us a little bit away fromthe
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pat h t hat we were goi ng and, agai n, we responded to an
event.

| think that fundanentally, when this is
put together, | would |like to see that the staff
responds to how do we respond to one event, not only
that we are preventing an event because an event will
happen. There is no anpbunt of inspection, no anpunt
of NRCregulation that will prevent a tube failure on
a steamgenerator. They are going to take place, they
are going to happen and, therefore, we need to be
ready for that eventual ity and not be caught |i ke, oh,
we were not ready, it's not going to happen, and we
need to be able to respond to the public. The main
i ssue of Indian Point 2 was how do we respond to the
publi c.

There i s no doubt that you have resol ved
many things and | | ook forward to your final report
and | ook at it, but I certainly would ask the question
now, are we ready to respond to the public in the case
of an event tube failure? Do we have the capability
to technically and fromthe comuni cati ons vi ewpoi nt
assess the safety, and be able to clearly interdict
t he communi cation issues -- if | use now a word that
is used quite frequently -- and avoid propagating

beyond what | believe it should if the event does not
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have safety significance -- anyone?

MR. STROSNIDER: | think I can at |east
gi ve you a status of where we are on that action item
because it was an action itemthat was identified by
the Indian Point 2 Lessons Learned Task Force, and
staff has devel oped the technical nessage, if you
will, that we want to deliver, and it's been provided
to the conmunications specialist within NRR and |
believe also the EDO staff, for working into the
Agency's communi cations plan. So, thisis onethat's
not totally conplete yet, but | think it was one we
expect to have finished in the fairly near future.
But, as | said, the technical nessage that we want to
give people in ternms of the technical -- the risk
associ ated with tube ruptures and that sort of thing
has been developed and it's being worked into the
conmuni cati ons pl an now.

COW SSI ONER DI AZ: | s t hat sonet hi ng t hat
we shoul d expect in the near future just because, you
know, |ike | use one of ny favorite words, this is a
randomevent and it will take place no matter what the
t hi ckness of the wall is? It will happen, no matter
what -- you have a full wall or just a little thing

because you can't predict it. So, are we ready, if it
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happens, to be abl e to properly comuni cate t he safety
signi ficance of the event?

MR. KANE: That's aninteresting question,
are we ready. | think I would answer the question,
yes, we are, but | believe that -- as Jack indicated
-- | believe we're doing nore work and | think we can
continue torefine the information and be in a better
position than we were earlier. But | think there's
nore work to do.

COW SSI ONER DI AZ: Wl |, | certainly hope

MR. KANE: Certainly, | agree with the
prem se of your question, and certainly to be able to
do a good job in that area is inportant really from
the public confidence standpoint one of our ngjor
goal s, of course, as you are aware, inprove public
confidence, and it is extrenely inportant.

COWM SSI ONER DI AZ:  Well, | think it is
one of our major responsibilities because, if not,
what will happen is things will escal ate, and then we
will spend nore tinme, you know, searching a ghost and
finding the reason of it. And | think that is a hope

that will be resolved in the near future because it is
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MR. STROSNIDER: If | could add just one
comment. There's several people at the tabl e here who
participated intown nmeetingsinthe areato follow ng
that event and who did discuss with the public the
risk inplications and the consequences and health
i mpl i cations of the event, so we have done that. And
| think having done that, we're |ooking for ways to
i mprove the way we do it. Certainly, it's one of the
nore difficult things to explain to people, but we
| ear ned some | essons there, and so we're | ooking at
i mproving our ability to conmunicate that nessage.

MS. LUND: | just wanted to nention, in
addition to what Jack said, is that t he
recommendat i ons t hat we' ve made, we' ve i ndi cated t hat
t hey shoul d be nenorializedinacomunication plan so
they are readily available to the staff. So, that is
part of the work that we've done in putting together
t he recommendati ons based on the | essons | earned and
suggesting that they be nade part of the conmuni cati on
pl ans that are being revised.

COW SSI ONER DI AZ:  Let ne just meke a --
| realize | might be confusing terns -- there is no
doubt that the NRC has to be very responsive to
events, that is obviously always the case. There is

a difference between bei ng responsi ve to an event and

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

39
having our regulations being driven by events,
especially by those who safety-significant and,
therefore, it is very inportant to tell the
difference, and it is nore inportant to tell the
difference to the public which m ght not have the
under standi ng that all our experts have on the issue,
and | think that's a form dabl e task, but one that |
hope you are able to put down to rest soon.

On the issue of how do we put our arns

about the entire project -- | can see we have things
going into 2006 -- and | believe you have put your
arms around the issue very well. Il think it is

obvi ous you have progressed to that point. However,
there is another effort, which is westling the
subject to the ground and putting it in a position
that it will not rise and kick you in the back. So,
that is something that | think needs to be further
defined -- howdo we put closure to an issue, not that
it's always closed. | realize there will be further
techni cal issues, further actions required, but howdo
we cl ose the issue to the point that our regul ations
and our requi renents  of licensees and our
conmuni cat i ons provi de confidence that we are assuring
public health and safety with the appropriate anmount

of burden? And | think that is sonething that | have
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not seen in here, where are we going to finish all of
t hese things to the point we say yes, thereis noreto
be | earned, but we are going to close it at this
poi nt . Closure is sonmething that is necessary to
avoi d being event-driven. Anybody?

MR. SHERON: | can start maybe. | guess
ny opi ni on woul d be that we have a performance-based
approach t hrough NEI 97-06 whi ch, recogni zing that, |
woul d certainly expect down the road to see other
forms of degradation -- for exanple, every tinme you
open up a generator, you kind of get surprised
soneti nes.

So, the whole idea is to have a framework
in place that will allow licensees to be able to
effectively deal with what they
find when they go into generators w thout having the
staff be in a
reactive node. And this gets into the whol e question
of what kind of an i nspection do you do, can you then
t hrough your assessnment, operational assessnent,
basically try and ensure that regardl ess of what you
find, you can now forward predict, you m ght say, and
assure yourself that there is a low |likelihood of a
failure during the next operating cycle. And that's

what t he whol e approach is really geared t owar ds okay.
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That's why we tal k about i nspectionintervals, sowhen
a licensee goes in, they will have a process they can
foll ow. Hopefully what conmes out of that process will
be how | ong they can operate for the next cycle. In
some cases, they may have to conme down i n ni ne nont hs
and do anot her i nspection; in others, they may be abl e
to justify going nuch | onger

But, again, the wholethingis prem sed on
havi ng an effective process in place that the staff
does not have to go in and constantly change every
time we learn sonething different. | don't know if
Jack or Louise want to --

M5. LUND: | thought that was a good
expl anati on.

COW SSI ONER DI AZ: | think that certainly
will be very worthwhile. On a specific issue on the
i nterval between inspections and the Tech Specs, |
understand that there's still sonme differences.
Certainly, a mature process will take us to a set of
Tech Specs that if there is change in the interval, |
agree that the NRC shoul d be abl e t o have concurrence
on the i ssue. However, | personally don't see a need
for going into |icense anendnents if the process is

mat ure enough. Do you have any comrent on that?
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MR. SHERON: Do you want to speak to that,
Jack?

MR. STROSNIDER: Wel |, the process that's
been proposed and which | think we have, based on the
nmeeting | ast week, | think we have sonme agreenent with
the industry -- that needs to be confirmed -- but the
i deais that the technical specification would have --
woul d, in the program the adm nistrative program
woul d | ay out the expected i nspection intervals, but
that those could be changed, and what's in the
techni cal specifications is that once NRC approve a
change at one plant, or generically, if youwll, that
ot her plants will be abl e to adopt that w t hout com ng
for a Technical Specification anendnent, as |ong as
t hey can denonstrate that the basis for that interva
extension is applicable to their plant in terns of
material or whatever is driving the limt on
i nspection intervals. So, in terms of trying to
acconplish nore efficiency, we think we can elim nate
a | arge nunber of Technical Specification anendnents
because, in the past, anytinme sonebody wanted to
change that, they had to cone in and change their
Techni cal Specifications. This will allow it to

happen on a nore generic basis.
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COMM SSI ONER DI AZ: Okay. Well, thank
you, M. Chairman, | don't want to over extend ny
wel cone.

CHAI RMAN MESERVE: You needn't worry.
Conmi ssi oner M Gaffi gan.

COW SSI ONER McGAFFI GAN:  Thank you, M.
Chairman, I'mtrying to sort out if | were asked --
and so | ' mgoi ng to ask you -- by nenber of the public
at Plant X, who fears that their steamgenerators are
like Indian Point, what these new Tech Spec
changes/ EPRI gui del i nes/ what ever nean for inproved
safety of the steamgenerators at ny Plant X that |'m
worried about, what would you say? What is it that
t hese revi sed Tech Specs, this generic change package
is going to do to help ensure that there's |ower
probability that | wll have a steam generator to
rupture at Plant X next to ny house here.

M5. LUND: | think that is a very good
question. | think that for plants like Indian Point
2 that have ol der steam generators, the inspection
i nterval s are not going to change. The ones that are
| ooki ng for inspection interval changes are the ones
with the newnmaterial 600 thernmally treated and Al l oy

690.
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| think it's also inportant to realize,
too, with the guidelines, the guidelines are aliving
docunent, and they've had a lot of this experience
factored into the guidelines. In fact, what they are
| ooking at, the revision to the Steam Cenerator
Exam nation Guidelines from Rev. 5 to Rev. 6, in
Revi sion 6, which is now they are working out the
coments and that's what we are
expecting in md-2002 from the industry, they
specifically deal with topics |like data quality and
noi se level, things that were big issues for Indian
Point 2. So, the guidelines will no | onger be silent
on those particul ar topics.

So, | think that the new franmework is
conceptualized to have these guidelines that are
l'i vi ng docunents and i ncl ude thi s experi ence and have
the condition nmonitoring that we were discussing
during the inspections to see where you are and
proj ect forward.

COW SSI ONER McGAFFI GAN: So, | ' mgoingto

get better condition nonitoring. " m going to get
better inspections. |"mjust trying, to you know,
figure out what it is -- | know|l'mnot going to get

-- hopefully I"mnot going to get |onger intervals,

you said |'"mnot. |I'mgoing to get the sane intervals
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or perhaps shorter, if any, but what is it |I'mgoing
to get at a plant that m ght have steam generator
i ssues? |'mgoing to get better condition nonitoring,

better inspections when they occur, nore consistent

i nspections. |I'mjust trying to put words in your
mouth. 1'mtrying to figure out what the sound bite
I S.

M5. LUND: Right. And | think the --

COW SSI ONER McGAFFI GAN: He want s t o sel |
what it i s you guys have been doi ng, why this is safer
fromthe point of viewof this resident next to Pl ant
X.

M5. LUND: Well, | think the franework
does contain these elenents. And | think as far as
when you shut down and you | ook at the condition of
your steam generator tubes against this performance
criteria, as | think that Jack nentioned earlier, that
will give you an idea of how | ong you can run. And
i nstead of just having surveillance intervals that
real ly are not predicated about the condition of your
tubes, this is one of the changes, and al so | ooki ng at

COW SSI ONER M GAFFI GAN: s there any
change in the Tech Specs? |'mtrying to renenber the

| ndi an Poi nt experience. My recollection is that
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their | eak was sonething like 2 gallons per day. It
had gone up fromhalf a gallon per day to 2 gallons
per day. Are those number approximtely, correct?
And t he Tech Specs are sonething |i ke 130 gal | ons per
day.

MR. SHERON: It's a very | ow nunmber, well
within their Tech Specs.

COW SSI ONER McGAFFI GAN: It was a very
| ow nunber, well within their Tech Specs, and yet ny
recollection is that you all had said that -- weren't
residents sort of attuned -- the resident was attuned
to the half-gallon going to 2 gallons and had even
remarked at the tine, are you guys on top of your
procedures in case there's a rupture? Hadn't that
occurred before the rupture? Am | for getting
something? It was way bel ow Tech Specs, it wasn't
appropriate totry to shut the pl ant down or anyt hi ng,
but we were attuned to sonething going from half a
gallon per day to 2 gallons, and just wanted to be
sure they were on top of their game in case this was
an indication of things to come. |Is anything like
that getting into the new Tech Specs, you know, be on
top of your gane if you see -- even though it's still

wel | bel ow Tech Spec | evel, a change?
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M5. LUND: Vell, | think we can also
address that in the EPRI gui delines because there are
action | evel s contained in the EPRI guidelines, and |
bel i eve they start at actually 5 GPD, and what it does
IS gets everybody sensitive to sonething going on.
It's not only the nunber itself, but it's also the
rate of change that people should be aware of, and it
actual ly tal ks the |licensees t hrough how you eval uate
this type of situation, so it's being the
pri mary/ secondary | eakage gui del i nes.

| thinkit's inportant to realize that as
t hey devel oped 97- 06, they' ve al so devel oped al | these
di fferent guidelines and sone are very new gui del i nes,
too, like the integrity assessnment guidelines, and
what they are neant to is strengthen the program so
t hey can address issues |like are you discussing.

COWM SSI ONER Mt GAFFI GAN: How do these
gui del i nes get captured in our regul atory franework.
W are going to have this Generic License Change
Package that then individual |icensees are going to
submt anmendnents for changes to both their
Adm ni strative and regul ar Tech Specs consistent with
that Change Package that presumably will go very
rapidly itself, and then you have these qguidelines

fromEPRI that tell the |icensees how t hey should go
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about staying consistent with these Tech Specs which
-- are we going to endorse these?

M5. LUND: O howto neet the performance
criteria, | guess, is a better way probably to state
it. It is a way to achieve that.

COW SSI ONER McGAFFI GAN: Right. Are we
endor si ng these gui del i nes?

MR. STROSNI DER: The franmework, the
Techni cal Specifications have requirenent for a steam
generator program that's supposed to have certain
elements init. Infact, | think one of the vu-graphs
t al ks about those el enents in terns of inspection and
| eakage nonitoring and various parts of the program

The expectation is that when the change
package conmes in, that thelicenseew |l be commtting
that program will, in fact, incorporate the EPR
gui del i nes, which neans that those guidelines wll
sonehow be translated into their plant operating
procedures. And so fromthere, interns of regul atory
controls or effectiveness, you have the sanme control s
that are normally in place with regard to any of the
pl ant's normal procedures for operating, surveilling
and maintaining their plants. So, in other words, we
would be look at it in ternms of the -- from an

i nspection point of view in terns the revised
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oversi ght process would drive that. But the other
thing is, we have been careful, as we were just
di scussing, to nmake sure we have regul atory controls
over what we think are very critical paraneters, such
as the inspection intervals, and making sure that we
under st and what changes are bei ng nade there.

A simlar approach in the Tech Specs has
todowiththerepair criteria and the repair methods,
t he sane approach being taken there that if alicensee
wants to inplement new repair criteria -- that is,
i nst ead of repairing atube at 40 percent through wal |
degradation, to change that sonmehow -- that would
requi re NRC revi ew and approval first. One approved,
it could be applied by other plants. But we wanted to
make sure we were able to | ook at that, and one of the
things driving that, in fact, was understanding the
risk inplications because sone different repair
met hods and repair criteria could have different risk
i mplications whichwe can't really understand until we
see them W don't know ahead of tinme what t hey m ght
| ook |i ke.

So, | think we've been careful to try to
keep the regul atory controls in those i nportant areas
where we feel we need

t hem
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COWM SSI ONER McGAFFI GAN: Howwi | | you - -
and "' mnot going to over-stay nmy wel come here either
-- but how do you keep track of what we have approved?
|s there going to be an annual update as to this is
what we approved in the way of newrepair criteria, or
new i nspection techni ques, or new whatever? |[|s NEl
going to do it for the licensee? You know, NRC just
approved a plant-wide new criteria and anybody who
t hi nks they can neet it shoul d apply? Wose jobis it
going to be to sort of keep track of this -- what the
rules are if they are -- if they are tied to
gui delines that we don't really control, which we want
to be Iiving docunments, and tied to safety eval uati on
reports that we i ssue on specific licensing cases. 1Is
t hat maybe no nore conplicated t han the Appendi x R at
t he nonment, but that's not a good exanpl e.

M5. LUND: | guess |'I| take a stab at it.
| think what |'m hearing you say is how do we keep
track of all the approvals, especially the generic
type of approvals, because we have given generic
approval s and specific approvals to alternate repair
criteria as well as to different --

COW SSI ONER M GAFFI GAN: Have we done
that in the past by like a GCeneric Letter or

somet hi ng?
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M5. LUND: Not that |'maware of -- as far
as vol tage-based criteria, we have.

MR. STROSNI DER: Yes. In fact, that's one
exanpl e where we've done it by Generic Letter. W
could use a regulatory information summary, but |
think --

M5. LUND: Safety evaluations are a
typi cal node of doing that.

MR. SHERON: But the other way i s we neet
usual |y about twi ce a year Steam Generator Executive
Commi ttee of NEI, and typically we will discuss i ssues
such as what have we approved recently and the |ike.
And, quite honestly, that nmessage gets back to all of
the BWR | i censees and they wi || decide whether they
want to avail thenselves of sonething we've al ready
approved.

COWM SSI ONER McGAFFIGAN:  |I'mtrying to
think in ternms of the public, being able to convey to
them what the current state of play is. Let nme just
ask one last question. D d the scheduling of this
nmeeti ng have anything to do with the progress that was
made in the | ast nonth on this interval issue between
you guys and NEI -- you know, the interval |ength

i ssue?
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| have these graphs fromlast Friday, or

Thursday, and it | ooks like a |lot of progress is nade
bet ween Novenber 2nd and the current date.

MR. STROSNIDER:  Well, we had a neeting
schedul ed, and it was schedul ed soneti ne ago, to go
over these issues, and we've been working with the
i ndustry to try to come to resolution of this. But,
frankly, we were hoping to be able to come and say we
have a success path laid out, which | think we do.

COW SSI ONER M GAFFI GAN: Ckay. Thank
you.

CHAI RVAN MESERVE: Comm ssi oner
Merrifield.

COWM SSI ONER MERRI FI ELD: | would like to
followon and first conplinment the staff for obviously
a significant amount of time they been westling with
a nyriad of issues associated with this. Wile he's
not here, | would also want to put a plug in for all
the work that Region I, particularly Hub M| ler, had
to deal with in responding to the events at Indian
Point. It was a significant amount of tinme that they
t ook over the course of the | ast year, and Hub shoul d
bear nmuch of the credit for that.

| appreciate the comrents and t he uni que

perspective that Comm ssioner Diaz brings back with
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himto the Comm ssion, and it is welconme. | agree
with many of his observations. There is nuch for us
to learn regarding | P2 and how we may nove forward in
many layers. | would |ayer on top of what he said
also that | think our |icensees have sone things to
| ear n about that event as well. And as we think about
reassessing our own ways of enhancing the public
confidence and the way in which we engage with the
public, | think our |licensees, NEI, and certainly now
t he i ncunbent at Indian Point, should think as well
about howthey engage with the public because that has
a big inpact going forward as well.

The first question | have involves --
we' ve had some nore
attention nore recently on sone of the issues coning
away fromthe TM steamgenerator concerns within the
| ast fewnonths -- and I' mwondering to the extent, if
any, they are being factored i nto our Steam Gener at or
Action Plan and our steam generator research going
f orwar d?

MR. SHERON: I'Il start out, nmaybe staff
could chine in, but thel think the answer is yes. W
take kind of a nulti-layered approach here. The
first, obviously, is we need to determne if thereis

a safety i ssue associated with this. In other words,
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why shoul d I not assune ot her pl ants have this ki nd of
probl em and why shouldn't they by doing sonething
ri ght away?

Wien we net | ast week with the Executive
Conm ttee, that question was put to them W asked
themto put together a programthat told us how they
woul d deal withit, or howthey intend to deal with it
and, nore inportantly, between now and when they
proposed to deal withit, why is it okay for plants to
continue to operate? Likew se, we're doing our own
assessnent of, for example, risk, to justify why we
believe we either need to justify why we need to do
somet hi ng very quickly, or we can wait and do that.

So, obviously, whenever we get new
information, thefirst stepisto basically understand
the safety significance and risk, and that kind of
sets the stage for how we operate in ternms of whet her
we need to do sonething right away, whether we have
time tostudy it, and the like. Obviously, you al ways
have to wait for root cause and the | i ke. That's been
done.

The i ndustry has conmtted to get back to
us with what their programis. W wll have nore
information from our own risk analysis probably

shortly.
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The next step then, obviously, isto, once
we identify this program is to factor it into our
St eam Generator Action Plan, if it's appropriate, and
alsotoidentify if we need any confirmatory research
to helpusinternms of our eval uations, and t hat woul d
be factored into the research programusually via a
User Need Letter. Jack, do you want to --

MR. STROSNIDER: | just would |ike to make
one coment, though, which actually follows up on
Conmi ssioner Diaz's coment on this area, that this
regul atory framework that we are wor ki ng on not bei ng
event-driven, that the framework that we want to put
in place should have a process for addressing these
sort of issues and, infact, wethink it does. And the
TM, the recent event, is probably a good exanple
where the |icensees have taken action, the owners
group have taken action, staff have taken action.

| don't believe, at this point at |east,
that we have seen anything conme out of that that
requires to us change the
framework that we're tal king about putting in place.
So, the notion being that there will be other issues
t hat come up, technical issues, things that conme up
during inspections that we hadn't antici pated, and t he

process needs to be able to handle it, that's the
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i mportant thing. For that matter, there wll be
i mprovenents in technology which could allow
i censees, if they want to take advantage of it, the
process needs to allowthat, too. And | think that as
Dr. Sheron just indicated, when this event cane up
t he process seenmed to have worked pretty well.

COW SSI ONER MERRI FI ELD: | agree with the
af oresaid point that we should not be event-driven,
but | also agree we need to confirm as you are, a
processes t hat ongoi ng events are captured w thin our
regul atory framework, and so | appreciate that.

| had a question, noving back to sone of
the earlier presentation slides, particularly on the
first presentation Slide 6 -- presentation by M.
Banerjee. In that, you nmentioned that we have nade
significant progress, and you nenti oned t hat 20 of the
23 m | estones are conplete, with openitens schedul ed
for conpletion by February of '02. That seens to
focus, for the nost part, on m | estones and outputs.
And 1'd Iike to shift back fromoutputs to outcones,
per haps hearing fromour fornmer Chairman.

Wiat were the outcones that the 23
m | estones were designed to achieve?

MS. BANERJEE: That is a very good

guesti on. Let nme try to answer that. One of the
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i mportant ones is how we do inspection in the steam
generator exam nation area, tube exam nation area.
Bef ore we put out the new gui dance on st eamgener at or
i nspection, our inspections were primarily based on
how the |icensee is doing the current testing. Now,
our focus will be how they are assessing the results
in terns of what we call condition nonitoring and
operational assessment trying to figure out if the
degradati on nmet hods that are existing are understood
and t he st eamgener at or behave the way they predicted
it to behave previously and howit is going to behave
during the next operating cycle, so there will not be
any unpl easant surprises in ternms of not neeting the
performance criteria, as Louise mentioned. Sothat is
a definite inprovenent to the i nspection procedure in
t he guidelines, and are giving us better capability.
W also developed the risk-inforned
significance determ nation process, thereby all the
i nspection findi ngs under t he newregul at ory over si ght
programw | | be assessed for their risk significance,
so that we know what is the |evel of engagenent for
NRC. So that hel ps us inprove our response to those
ki nd of events.
Then, there are other issues not directly

related to the steam generator, but also the
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processes, the regulatory processes we use. One is
ri sk communi cati on, as Comm ssi oner Di az asked and we
responded to his questions. W are working -- we
devel oped the recommendations on it.

Then, there are other processes |like the
i censi ng anmendment review process. In order to
respond to what we call RAlI, request for additional
information, we have inproved and clarified the
managenment guidance in this area, so that now we are
focusing on putting together a RAI which is conplete
and effective so that we don't have to iterate the
process, and other ways of getting information from
the |licensee wi thout engaging themin a detail ed RAI
response which has to be docketed and goes a tine-
consum ng process.

So, these are a fewexanples of thelittle
i mprovenents we made in our Steam Generator Program
andinthelong-runwll inprove our effectiveness and
efficiency and also reduce unnecessary regulatory
bur den.

V5. LUND: | just want to nention one
other thing, as Mitri had discussed this revised
i nspecti on procedures, and we're having the Regi onal
i nspectors come in in January for sone additional

training on this procedure. And because they've been
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using this procedure during the fall outages, it will
gi ve us an excel | ent opportunity to receive feedback.
W can also fine-tune the procedure based on their
f eedback, so instead of it just being an output, us
hucking it over the fence at them it gives us an
opportunity to engage t he Regi onal inspectors and find
out how it performs.

COW SSI ONER MERRI FI ELD:  Speaki ng of --
you mentioned it occurring now, sol'mgoingto swtch
back to Dr. Miuscara -- you tal ked about some of the
work that's being undertaken Argonne. Wien | was
there | ast year, they had a programin which they had
-- a new conputer tool that they were designing that
woul d take the current testing and provide a better
ability to analyze that and detect it. And |I'm
wondering if you could provide a little bit of an
updat e about where that stands. You tal ked about a
report in publication, but |I'm wondering about that
particular element of the research that Argonne is
wor ki ng on.

DR. MJSCARA: That particular work was
done to help to us to characterize flaws in the nock-
up because in order to evaluate for better detection,
we need to know what flaws we are | ooking at, and we

do not want to destroy the sanple. So, we needed to
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have a very accurate nethod for characterizing fl aws.
And so this nethod has been devel oped. And, of
course, this is very useful in conducting official
assessnent s because we need to be abl e to characteri ze
the flaw so we can evaluate how it wll behave
structurally.

Now, the work has progressed. The system
we have is really a | aboratory system it not really
intended for the field at this point. It is not very
user-friendly. However, EPRI, Westinghouse, our
partners in this program are very interestedinthis
work. We have net with them They are interested in
taking this information and applying it for field
i nspecti ons. So we are working with them and
transferring the technol ogy and hel pi ng t hem nake it
useful for the field.

COW SSI ONER MERRI FI ELD: | renenber at
the tinme having reviewed that, and it sounded quite
prom sing. Sol'mcertainly encouraging of effortsto
bring that into the field because it could take
current tests and really enhance the ability the to
det ect those.

DR. MJSCARA: W have characterized --
maybe beyond the tinme that you ve seen it -- by

conmparing the NDresult to destructive exam nati on.
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And when we conpare the fl aw shapes and profiles, they
are very, very close. The standard deviationis quite
small, on the order of 2-5 percent for the I|arger
flaws. So, it is avery good techni que and, as | say,
it's quite inportant to be able to do appropriate and
reli abl e operati onal assessnments because a fl aw shape
and size is quite inportant in the analysis.

COW SSI ONER MERRI FI ELD:  Ckay, good. The
| ast question | had, there was a presentation at ACRS
on Novenber 29th at which the staff indicated that
certain EPRI guidelines were not sufficiently well
devel oped to support i nspection intervals
significantly longer than what was it being
i npl ement ed under current requirenents or acceptabl e
al ternatives.

"' mwondering if you can just give ne an

update in terns of whether there is any resol ution of

that matter, or whether it still is an outstanding
concern?

M5. LUND: Well, | think as we di scussed
with the -- we have technical issues, and as we | ook

at the EPRI gui delines -- and we don't endorse them- -
but t hrough our reviewof NEI 97-06, we ended up doi ng
a lot of reviewof the guidelines. And we brought up

I ssues and we actually comrented on Revision 6 to the
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exam nation guidelines. And | think specificallywth
specifically with regard to the inspection interval
extension, | think that we had questions and we had
conmment s regar di ng usi ng a perfor mance- based appr oach,
and we di scussed getting a technical basis devel oped
for the Alloy 600 thermally treated and 690. So |
think thereis alot of interaction back and forth to
provide input on this.

MR. STROSNI DER: There very specifically
was a concern about sonme of the proposed intervals in
that we thought they were too long, and that there
needed to be nore technical basis for that. But one
thing I do want to point out, too, is that that was
in, | believe, Rev 6 of the guidelines which the
i ndustry had not approved yet thensel ves, and so t hat
was still under review by the industry. And we had
been havi ng t hese di scussi ons, as we i ndi cated during
the presentation, and | think we have cone to
agreenent that a different set of intervals would be
used. W nmade some comments on those, and | think
hopefully we are comng to resolution on those, that
set of intervals.

COW SSI ONER MERRI FI ELD:  Thank you, M.

Chai r man.
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CHAI RVAN MESERVE:  Thank you. Brian's
introduction to this tal ked about howthis has been a
long time getting to the point where we now find
ourselves. And it does raise a question of the extent
to which the NEI CGuidance 96-06 is, in fact, being
i mpl enented by licensees inthis time period. Wuld
you say sonet hi ng about that?

MR SHERON: \When we received 97-06, we
were told by NEI that the industry had al ready agreed
to i npl ement that docunent, | believe, by January 1st,
'98 -- first refueling outage after --

MS. BANERJEE: 1999.

MR. SHERON: |'msorry -- after 1999. And
the industry, in fact, has been noving forward on
t hat . W did remind themthat if there were any
gui dance in that docunent that that was inconsistent
with our regulations, they needed to be aware,
obvi ously. But they have been noving forward withit.

| would add to that, though, something |
was goi ng nmention before and that is that while we're
wai ting to conpl ete our revi ewof 97-06 and hopeful |y
get it alongwith the revisedlicensing change package
and everything put in place, the staff has been
interacting with Iicensees on a case-by-case basis.

| imagine Louise could give a little nore detail.
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This didn't conme out in the briefing, but we had, for
exanpl e, conference calls with some of the |icensees
at every outage, and this is where we discuss with
them things |like, for exanple, the scope of their
i nspection, what kind of probes they are using, are
t hese the appropriate probes for

the type of degradation they would expect to see?
This usually gets into a back-and-forth with the
| i censee. Sonetines the licensee wll make
nodi fications intheir inspection programas a result
of these, but that's how we basically gain our
assurance that we believe that the plants can operate
safely for the next cycle.

So, you know, there's that conbined with
t he i ndustry foll owi ng 97-06, and then, as Jack said,
hopeful |y when we finally get this all approved and in
pl ace, we will have a framework that, at least in ny
feeling, hopefully will elimnate the need for us to
continually nonitor and have t hese type of conference
calls.

M5. LUND: | would just like to make
anot her comment to that, too. It is very true that on
our phone calls that we have with the |i censees during
their steam generator outages, that we do ask

guestions such as what does NEI 97-06 tell you to do?
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What does the steam generator exam nation guidelines
tell you to do in this situation, so we do end up
havi ng those type of conversations. And just about
every phone call, we have a |ist of questions that we
send to themthat address a | ot of these topics.

CHAl RVAN MESERVE: Let nme say | think it
is avery inmportant point that anyone in the audi ence
who is trying to understand what we're doing, | would
not want to have any inplication that we been dead in
the water on this issue since
the early 90's and trying to figure out how to deal
with sonething, and this is sonething that has been
wor ked continuously and case-by-case or an ad hoc
basi s since then

MR. SHERON: And just to follow up, as
Brian i ndi cated, we've had generic conmunications in
terms of information notices, Ceneric Letters, et
cetera, fromthe NRC s perspective, froma regul atory
perspective. But | think also we really do need to
credit the industry on this particular initiative.
And when we | ook what this froman industry initiative
point of view and our decision not to go with a
Generic Letter that, in fact, in '99 they were
i mpl enenting this. And that has, | think, really

i mproved safety. Typically, what they are doi ng under
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97-06 is nore conservative, nore aggressive than
what' s required by our current Techni cal
Specifications. So, | think we do need to recognize
t hat and give themcredit for taking that initiative.

M5. LUND: | want to follow up with just
one nore thing, that even though they are working on
Revi sion 6 to t he exam nati on gui del i nes, they' ve al so
put out interimguidance -- thisis after |Indian Point
2 -- for things |ike pressure testing and ot her issues
t hat have cone up. So, these issues just didn't set
until a revision could be nmade, there is additional
gui dance out there. Wen we've brought up issues,
we've interacted with the industry. Interimgui dance
has gone out by NEI on these various issues.

CHAI RVAN MESERVE: | woul d | i ke to ask you
one or two questions about an ACRS | etter of Cctober
18t h, whi ch has basically been supportive of what the
staff has been doing in this area. It does have a
comrent about the | ack of correl ati on bet ween | eakage
and voltage for 7/8th-inch tubes which it finds
perpl exi ng, and | ater the correl ati on observed for the
3/ 4-inch tubes. This is a troubling sort of
statenent, just sitting here, that the EDI current
testing, | guess, as this applies to the 7/8th-inch

tubes. Coul d you conment about what we' re doi ng about
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this and where this stands today? You're smling.
|"mtroubled that --

MR. STROSNI DER: | thi nk maybe one of the
problenms is that there was a good correl ation for the
ot her size tubes, but this is an enpirical approach,
and it's true that the one size tube that the dat abase
t hat supports the vol t age- based approach does not have
as good a correlation. But, in fact, if you | ook at
what went out in the Generic Letter that allowed
i mpl enmentation of this voltage-based approach, it's
enpirical. There's a statistical anal ysis that takes
i nto account whatever |evel of correlation there is,
that's what you get credit for and you have to account
for the uncertainties init.

Havi ng sai d that, people would |liketo see
an inproved correlation. The data that we have are
the data that we have, and it height be difficult to
force them into anything that is not there. But
having said that, | think mybe Dr. Miscara has sone
comrents with regard to sone of the nore fundanenta
| ooks in this area.

DR. MUSCARA: We've had di scussioninthis
area for nmany, many years, and clearly what we see is

what we woul d expect out of the voltage correlation.
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The vol tage real |l y does not have a physical basis for
relating to structural integrity.

CHAI RVAN  MESERVE: It's conpletely
enpirical ?

DR. MUSCARA: It's conpletely enpirical
and there are reasons why voltage in certain
situations may not work, may not tell us what to
expect as far as | eakage first in failure pressures.
One of the advantages of the advance in E-techni ques
for sizing flaws, it gives us a direct nethod of
eval uating the fl aw si ze and shape, and that directly
can relate to leakage and to burst and failure
pressures. And so one direction we're going into is
to inprove our integrity nodeling and our NDE, so we
can get a better correlation, in fact, industry is
al so following along with some of their newer repair
criteria are based on the profile of the flawi nstead
of its voltage response.

CHAI RMAN MESERVE: So is this an issue
that you think over time then is going to resolve
itsel f?

DR. MUSCARA: Yes, definitely.

CHAl RMVAN MESERVE: The other thing they
note is that they propose sonme work for better

under st andi ng of radi oacti ve i odi ne behavi or on desi gn

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

69
basi s acci dent conditions, andtheinplicationhereis
that staff is in disagreenent with them as to the
i odi ne spi ki ng phenonenon.

MR SHERON: Dr. Rich Barrett --

MR. BARRETT: My nane is Rich Barrett.
I'm with the NRR staff. The phenonenon they are
referring to has to do with the accounting for the
iodine that's rel eased fromthe fuel as aresult of a
pressure spi ke during an acci dent. And their conment
was that -- that the so-called spiking factors m ght
not be conservative enough for all possible regines
where a plant m ght be operating.

W' ve been |ooking at that phenonenon
since that neeting, ever since we got the
recommendat i on. And we're in the process now of
finalizing that analysis, and we plan to publish a
response for public comment in the next few nonths.
And after we've gotten public comrent, we are going to
eval uat e whet her further work i s needed to refine t hat
gui dance.

For the noment, however, we think that
what we have out there in the operating fleet is not
nonconservative, and we're prepared if any licensee
proposes to change their Technical Specification

l[imts to nbve into the area that the ACRS is
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concer ned about, to deal those on a one-on-one basis.
So, we take this recommendation seriously. | think
the ACRS may have gotten a m staken inpression from
our status briefingrecently that we've conpl et ed t hat
wor k and that we' re not continuing, and that we' re not
going to respond to them But we certainly plan to,
and ' ml| ooking forward to seeing the results of that
wor k mysel f.

CHAI RVAN VESERVE: Thank you.
Conmmi ssi oner Dicus.

COW SSI ONER DI CUS:  Thank you. | guess
the first thing | want to say is, sonetine ago | had
requested that there be a list of acronyns on
briefings and | appreciate the fact that you did
supply ne,and the rest of us, of course, with a |ist
of acronyns, but just for the record, I do know what
NRC stands for.

(Laughter.)

COW SSI ONER DI CUS:  Now, |'mnot so sure
about NEI, but anyway --

CHAI RVAN MESERVE: They wanted to be
conpl et e.

COW SSI ONER DI CUS: It was very conpl et e,
and | appreciate that. | want to add ny voice to the

ones you have been hearing that any regulations or
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gui dance or where we go with sonmething is definitely
-- is definitely safety risk-driven and not event-
driven. | think you've heard it fromall of us, so
just put my voice in with it.

| would like to go to the first set of
slide, slide Nunber 4, and you nentioned resol ution
coordi nated wi t h st akehol ders, and you di d have acti ve
st akehol der invol venent, and | kind of wondered who
t hose were outside, | know the industry.

MS. BANERJEE: O her than the industry
and, of course, our licensees. W had sone neetings
| ast year in Decenber, and our Steam Generator
VWor kshop i n February, where we i nvited nmany concer ned
scientists and a couple other external stakehol ders
who are traditionally very involved in our regul atory
processes. And one or two of themattended the first
day of the workshop, but at the workshop they
indicated that they liked to be kept informed in a
directly participating mnute. For that reason, we
devel oped a service | i st whereby we keep t hemi nf or med
of all the activities that are happeninginthis area.

And then in the past couple of neetings,
the industry on NEI 97-06, we had sonme public
at t endance. These neetings are open for public

observation only, and we had attendance from MG aw
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Hll, that one | can think of right away. So, it's
sporadi c invol verent fromthe public.

MR. STROSNIDER: If | coul d add one thing
-- excuse ne. | think one other inportant thing is
t hat when you | ook at the process we have |aid out
reporting this generic Tech Spec change into place,
that we included going out in a Federal Register
Notice after we've developed a generic safety
eval uati on requesti ng any st akehol der coment s t hr ough
t hat process, which is not nornmally a necessary part
of the process, but we think inportant to nake sure
that we do have everybody's input.

COW SSI ONER DI CUS:  Are you getting --

MR.  STROSNI DER: Once we cone to
agreenent, we devel oped a generic safety eval uation,
it will go out in a Federal Register Notice for
anybody to make comments on, and we'll incorporate
t hose comments in the final eval uation

COWM SSI ONER DI CUS: One of the places |'m
heading with this question, excluding |P2 because
we're all very nmuch aware of |egislative and | ocal
interests because the event and perhaps TM and
others, but, in general, are you getting public

concern or state legislative concern or governor's
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concerns over st eamgenerator i ssues across the nation
where we have our stations?

MR SHERON: 1'Ill try that. | would not
say it is across the nation, but there are certain
plants where it is nore of an issue -- Salem for
exanple, is a good exanmple. Last sunmer we held a
public neeting near the SalemStation, with a group up
t here that was very actively concerned about the Sal em
generators in the wake of the Indian Point failure.
Their concern was obvi ously that the Sal emgenerators
may be degraded to the extent that the Indian Point
was, and they were very interested in the inspection
results. They wanted the i nspection results rel eased
for their own analysts and the |ike.

W interacted with that individual, and we
agreed to a public neeting, which the Region
participated in, as well as the Headquarters staff.
My guess is we didn't satisfy this individual or his
organi zation conpletely, but I think we did make sone
gai ns, you m ght say, in terns of expl aini ng what our
processes are.

| mnot awar e of any ot her plants -- maybe
anyone el se on the staff knows of any recently -- but
that's the only one that cones to m nd ri ght now where

there was active public concern
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COW SSI ONER DI CUS: | was just going as
t o whet her or not, given any nunber of events |ike our
| i ai son, our governor offices |iaisons, had contacted
you expressing any concern that the
governors were asking about where we had stations.

MR. SHERON: |'m not aware of any.

COW SSI ONER DI CUS:  Ckay. That's good.
Thank you, that's all.

COW SSI ONER DI AZ:  Can | over-extend ny
wel cone?

CHAI RVAN MESERVE: You'd find it hard to
do that.

COW SSI ONER DI AZ: | just wanted to say
t hat al t hough the words wi Il cone back to haunt ne, it
i s al ways a pl easure to be i nvol ved i n st eamgener at or
i ssues rather than other issues.

(Laughter.)

CHAl RMVAN  MESERVE: You mght find
unaninmty on the Conmm ssion for that.

COWM SSI ONER McGAFFI GAN: | heard, Nils,
that they are goingtointroduce |l egislationrequiring
NRC conduct all steamgenerator tube i nspections with
federal enployees, and that all stemgenerator tubes
will be inspected at |east every six nonths by this

massi ve wor kf or ce.
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COW SSI ONER DI AZ:  Florida, herel cone.

(Laughter.)

CHAlI RVAN MESERVE: W t h supervi si on by t he
Conmi ssi on.

| would I'ike to thank the staff for a very
hel pful briefing, and on behal f of the Conm ssion, |
feel confident saying that we're all pleased at the
progress you have nmade in resol ving the techni cal and
regul atory i ssues, and that we very much | ook forward
toresolution of theissues associ ated wi th NEI 97-06.
And, with that, we're adjourned. Thank you.

COW SSI ONER McGAFFI GAN: And | was not
trying to give any legislator an idea for a bill.

(Wher eupon, at 3:40 p. m, the neeting was

adj our ned.)
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