Official Transcript of Proceedings

NUCLEAR REGULATORY COMMISSION

Title:

Docket Number:

Location:

Date:

Work Order No.:

Advisory Committee on Reactor Safeguards
493rd Meeting

(not applicable)

Rockville, Maryland

Thursday, June 6, 2002

NRC-419 Pages 1-382

NEAL R. GROSSAND CO., INC.
Court Reportersand Transcribers
1323 Rhode Idand Avenue, N.W.
Washington, D.C. 20005
(202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ 4+ + + +
ADVI SORY COMM TTEE ON REACTOR SAFEGUARDS ( ACRS)
493rd MEETI NG
+ 4+ + + +
THURSDAY, JUNE 6, 2002
+ 4+ + + +
ROCKVI LLE, MARYLAND
+ 4+ + + +
The ACRS net at the Nuclear Regulatory
Commi ssion, Two White Flint North, Room T2B3, 11545
Rockville Pike, at 8:30 a.m, D. GCeorge E
Apost ol aki s, Chairman, presiding.
COW TTEE MEMBERS PRESENT:

GEORCGE E. APOSTOLAKIS  Chairman

MARI O V. BONACA Vi ce Chai rman
F. PETER FORD Menber
CGRAHAM M LEI TCH Menber
DANA A, POVERS Menber
VI CTOR H. RANSOM Menber
STEPHEN L. ROSEN Menber
W LLI AM J. SHACK Menber
JOHN D. S| EBER Menber
CGRAHAM B. WALLI S Menber

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

(202) 234-4433

ACRS STAFF PRESENT:

JOHN T. LARKI NS

SHER BAHADUR

SAM DURAI SWAMY

TI MOTHY KOBETZ

HOMRD J. LARSON

MAGGALEAN W WVESTON

NRC STAFF PRESENT:

PATRI CK BARANOWSKY

Bl LL BASENMAN

STEVE BLOUR

THOVAS BOYCE

ART BUSLI K

JOSE CALVO

CYNTH A CARPENTER

KEN CHANG

STEPHANI E COFFI N

MARY DROUI N

RON FRAHM

M KE FRANOVI CH

D. E. H CKNVAN

ALLEN HI SER

M CHAEL JOHNSON

I AN JUNG

PETER KANS

Executive Director
Associ ate Director
Techni cal Assi st ant
Cogni zant Engi neer
Speci al Assi st ant

Staff Engi neer

NRR
NRR
NRR
NRR
NRR
NRR
NRR
NRR
NRR
NRR
NRR
NRR
NRR
NRR
NRR
NRR

NRR

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

NRC STAFF PRESENT:

P.T. KUN NRR
ANDREA LEE NRR
SAM LEE NRR
W LIU NRR
TONY MARKLEY NRR
M CHAEL MARSHALL NRR
M KE MAYFI ELD NRR
SCOTT NEWBERRY NRR
ALLEN NOTAFRANCESCO NRR
BOB PALLA NRR
Rl CHARD PUDLEY NRR
JACK ROSENTHAL NRR
MARK RUBI N NRR
MARK SATURI US NRR
PAUL SHAMANSKI NRR
M KE SNODDERLY NRR
DW GHT SNOWBERGER NRR
ASHCOK THADANI NRR
JOHN THOVPSON NRR
KEl TH W CHVAN NRR
CHARLES ADER RES
SATI SH AGGARWAL RES
NI LESH CHOKSHI RES
FAROUK ELTAW LA RES

COURT REPORTERS AND TRANSCRIBERS

(202) 234-4433

NEAL R. GROSS

1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

(202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

NRC STAFF PRESENT:

SI DNEY FELD RES
ED HACKETT RES
HOSSEI N HAMZEHEE RES
ASI M OS MALLI AKGCS RES
JOHN RI DGEBY RES
ALAN RUBI N RES
HAROLD VANDERMOLN RES
JACK GRCBE NAC/ Riii
ALAN LEVIN 08
SUSAN UTTAL OocC

ALSO PRESENT:

M KE BARRETT

CHARLES BRI NKMVAN

BOB BRYAN

KURT COZENS

DAVI D DELLANO

STEVE EI DY

STEPHEN FYFI TCH

PAUL GUNTER

ANN HARRI S

TOM HENRY

JOHN HI NKLI NG

PH L HOLZNMAN

Bl LL HORI N

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

ALSO PRESENT:

DANI EL HORNER

TOM HOUGHTON

STEVE HUNT

ROGER HUSTON

DI CK LABOTT

JOHN LEHNER

DAVI D LOCKBAUM

STEVE LOEHLEIN

ALEX MARL| ON

PATRI CK Mc CLOSKEY

MARK McLAUGHLI N

JI' M MEYER

JI' M POAERS

DEANN RALEI GH

PETE RI CCARDELLA

JACK RCE

JOHN RYCYNA

ROBERT SCHRAUDER

KEVEI N SPENCER

TUNG TSE TSENG

BOB YOUNGBLOOD

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

Il NDE X

Openi ng Remarks by the ACRS Chairman . . . . . . 7
CRDM Cr acki ng of Vessel Head Penetrations

and Vessel Head Degradation . . . . . . . . 9
Techni cal Assessnment Generic Safety |ssue

(GSl)-189, "Susceptibility of Ice

Condenser and Mark |11 Containnments to

Early Failure from Hydrogen Conbusti on

During a Severe Accident™ . . . . . . . . 110
Techni cal Assessnent of GSI-168, Environnental

Qual ification of Low Voltage

| nstrumentation and Control Cables . . . 209
Devel opnment of Reliability/Availability

Performance | ndicators and | ndustry

Trends . . . . . . . . . . . . . . . . . 253
Techni cal and Policy Issues Related to

Advanced Reactors . . . . . . . . . . . . 307

Adjourn . . . . . . . . . . . . . . . . . . . . 382

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

PROCEEDI NGS
8:31 a.m

CHAI RVAN APOSTOLAKI S: The neeting w |
now conme to order. This is the first day of the 493rd
nmeeting of the Advisory Conmmttee on Reactor
Saf eguar ds. During today's neeting, the Conmittee
w Il consider the follow ng: CRDM Cracking of Vessel
Head Penetrations and Vessel Head Degradati on;
Techni cal Assessnment Generic Safety Issue (GSI)-189,
"Susceptibility of |Ice Condenser and Mark [I11
Cont ai nnents to Early Failure fromHydrogen Conbusti on
During a Severe Accident"”; Technical Assessnment of
GSl - 168, Environnental Chylifaction of Low Voltage
I nstrunentation and Control Cables; Devel opnent of
Reliability/Availability Performance |ndicators and
| ndustry Trends; Technical and Policy |Issues Rel ated
to Advanced Reactors; and Proposed ACRS Reports.

This neeting is being conducted in
accordance with the provisions of the Federal Advisory
Commttee Act. M. John T. Larkins is a designated
federal official for the initial portion of the
meet i ng.

W have received no witten comments from
menbers of the public regarding today's sessions. W

have received requests from M. Ann Harris, a nenber
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of the public, and David Lockbaum Union of Concern
Scientist for time to make oral statenents regarding
GSl - 189.

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

| don't have any special comments. Do any
of you Menmbers want to say anything before we start?

MR LARKINS: M. Chairman?

CHAI RVAN APOSTCOLAKI' S: Yes.

MR LARKINS: | think we also received a
letter from M. Ken Bergeron regardi ng GSI

CHAI RVAN APOSTCOLAKI S: Yes.

MR LARKINS: 189.

CHAI RVAN APOSTOLAKI S:  Yes, we did.

MR. LARKINS: Wiich we wll enter into the
record.

MEMBER KRESS: And | understand M.
Lockbaumwi || speak to that letter.

CHAI RVAN APCSTOLAKI S: Yes. The first
itemon the agenda is the CRDM Cracki ng of Vessel Head
Penetrations and Vessel Head Degradation. The

cogni zant nenber is Dr. Ford. Please.

NEAL R. GROSS
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9
MEMBER FORD: Thank you. The Metall urgy

and Plant Operations Subconmttees had an extended
nmeet i ng bei ng bri efed on t he CDRM housi ng cracki ng and
pressure vessel head degradation issues. W
purposefully did not dwell on safety culture and
react or oversi ght process i ssues since t hese are being
dealt with separately.

All the ACRS Mnbers, apart from Dr.
Powers, were present at the Subcommttee neeting. The
staff have requested a letter fromus, comrenting on
the techni cal aspects of these degradati on prograns.

I'd like to proceed with the first
presentation by Jim Powers, | understand from FENOC.

VEMBER POVERS: Good nor ni ng. ['"'m Jim
Powers, the Director of Engineering for First Energy
at the Davi s-Besse Nuclear Plant and we're going to
review the -- briefly, the presentation that we did
yesterday to the Subcommttee and | brought with ne
once agai n Mark McLaughlin, who is our field teamlead
for work on the reactor head at Davis-Besse; Bob
Schrauder who i s the Director of Life Cycle Managenent
for First Energy. He's responsible for the procuring
and installing a replacenent head from the Mdl and
Plant which is now our preferred approach to

recovering the head at Davis-Besse. And Steve
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Loehlein will talk briefly on the root cause, any
updat es and questions there may be on that. So Mark,
why don't you go ahead.

MR, McLAUGHLI N: Al right, thank you,
Jim Since you all have seen these pictures, | wll
be brief. Next slide, please.

(SI'ide change.)

MR. MCLAUGHLI N:  Keep on goi ng. Next one.
Okay, this first picture is abrasive water jet cutting
machi ne that we used. This particular picture is on
a one to the nockups. We did nockup this process
twce prior to performing it on the reactor pressure
vessel head at Davi s- Besse.

Next slide.

(Sl'ide change.)

MR. McLAUGHLIN:  This next picture is a
pi cture of the cutout on the actual head at
Davi s- Besse.

Next slide.

(Sl'ide change.)

MR, McLAUGHLI N: This is a picture
underneath the head at Davis-Besse using a renote
canera and it's the same cutout.

Next slide, please.

(Sl'ide change.)

NEAL R. GROSS
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MR. MCLAUGHLIN. This is a picture of the
cavity that has been renoved and |1'Il talk about on
the next slide. W had three phases of sanpl es that
we're going to do anal yses for. Phase 1 was boron
sanpl es fromvarious | ocation son the head. Those --
we do have a draft report with the results of those
sanples. Just briefly, we did five boron, iron and
[ithiumwhich is to be expected, as well as nickel and
chromiumin those sanpl es.

Phase 2 sanples --

MEMBER SHACK: Excuse nme. You're | ooking
at analysis techniques that will tell you nore than
just the chemi cal conposition. W're going to know
t he actual bores?

MR. McLAUGHLIN. That's correct, yes. W
do have -- they had the forns.

MEMBER SHACK: Right, you're not a
m ner al ogy, so --

MR. McLAUGHLIN:  That's correct.

MEMBER SHACK: That's not your concern,
but that information will be avail abl e?

MR. McLAUGHLI N Yes, it wll. W would
expect to have that report issued to the staff within
t he next two weeks.

Phase 2 will be essentially the sane type

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433
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of analysis. The Phase 2 has the sanples that were
t aken when we renoved nozzl e nunber 2, so there should
be sone boron from the annular space and should
hopefully that will help us with sone of the chem stry
guestions that we have in the annul ar space.

And then Phase 3 is the actual nozzles 2
and 3 that were renoved as well as the cavity and
we're working wiwth the staff on determ ning exactly
which tests to performon that. R ght now, all three
of these sanples are in Lynchburg, Virginia and we
have neeti ngs schedul ed within the next two weeks with
the staff to go down there and di scuss what type of
anal ysi s because the next stepwill be -- will require
sonme destruction of the sanples.

MEMBER WALLI S: It seens to me that
there's alot of clue in the shape of the cavity as to
what happened. | hope you're really careful to get
all the information you possibly can out of it before
it is destroyed or turned into sonething el se.

MR. McLAUGHLIN: What we're doingis we're
going to take extensive photographs of the cavity in
its present condition, as well as take a lot of
measurenents so we can gain as nmuch i nformation prior
to doing any destruction of the sanple.

MEMBER WALLI S: | would suggest that

NEAL R. GROSS
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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

13

peopl e sonme hypot heses before they start doing this so
they know what they're looking for, so they know
what's required in order to verify or challenge the
hypot heses.

MR LCEHLEIN. Yes, we in root cause have
been advising from several nonths ago what sorts of
t hi ngs we were | ooking for that m ght gi ve us evi dence
of different types of nmechani sns, whet her they be fl ow
i nduced, i npingenent, corrosion, what have you.

In this cavity, we were unable toin situ
t ake any kind of inpression |ike we were able to do at
Nozzle 2. There are areas, a lot to do yet --

MEMBER WALLIS: You can take inpressions
of that.

MR LOCEHLEIN: We couldn't while it was on
t he head.

MEMBER WALLI'S:  You can now t hough.

MR. LOEHLEI N Now we can do a |lot of
things and Tod Plune is back at the site that's

working on the lead as far as what we do with these

sanpl es.

MEMBER WALLI'S: Ckay.

MR, McLAUGHLI N: Yes, we also have a
person who will be down there in Lynchburg with us,

with the staff is M. Steve Fyritch. He's on the Root

NEAL R. GROSS
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Cause Team for the Davis-Besse Root Cause. So we're
keeping the root cause personnel tied into this
process.

And this picture is a picture of the
actual cavity. You can see into the underhung area
after it was renoved. And then the | ast picture shows
the side viewof the sanple that was renoved. You can
see the J-groove weld around Nozzle 11 and the | ast
time we were here there was sonme discussion about
maybe a possi bl e detachnent or corrosion between the
stainless steel liner and the base material. W did
perform a visual inspection. W can't do any dye
penetrant because the surface is too rough to do that
and there was no evi dence of any cl addi ng detachnent.

That's all | have. If there's any
guestions -- all right. I1'd like to turn it over to
Bob Schraider who is the Director of Life Cycle
Managenment for First Energy Nucl ear Operating Conpany.
And he's the senior person in charge of head
repl acenent .

MR. SCHRAUDER: Good norning. As Mark and
Jimindicated, while we went down the repair path, |
in parallel was |ooking at the ability to procure,
transport and install a replacenent reactor vessel

head at Davi s- Besse.

NEAL R. GROSS
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Qur search i ncl uded | ooki ng at
accel erating a schedul e for manuf acture of a brand new
head for Davis-Besse and also |ooking at existing
heads in the industry.

We were unableto significantly accel erate
t he schedul e for our new head which i s schedul ed to be
delivered during the first quarter of 2004. W did
find two conpati bl e heads wi th Davi s-Besse exi sting in
the industry. One was at a checkdown plant in
California, the Rancho Secho Plant. The other was the
unfinished plant up in Mdland, M chigan which was
al so a Babcock & Wl cox design. W quickly narrowed
our view down and decided to purchase the Mdl and
head. It had several advantages to us. It was very
close to wus, one state away and it was not
contam nated, so any work that we had to do on it and
transportation was significantly easier wth an
uncont am nated head than it was a contam nated one.

"1l talk a little bit about the
simlarities on this head to the Davi s-Besse design.
It was fabricated by Babcock and WIlcox to the sane
code and addenda as the Davis-Besse reactor vessel
head was. W have records on this head, indicating
that it was accepted by Consunmers Power. And it was

signed off by an authorized nuclear inspector as an

NEAL R. GROSS
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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

16

accept abl e ASME conponent .

W al so have records indicating that this
head was hydrostatically tested prior to its shipnent
to the Mdland site.

Now our approach to procuring this --
well, one thing | should say is that the M dl and Pl ant
was cancel ed back in the 1980s. Since that tine this
reactor vessel head has been sitting on the head stand
within the containment at the Mdland site.

We chose Framatone to work with us because
of their expertise, technical expertise and their
access to the records on this head. They actually
purchased a head from Consuners for us as a basic
conponent. They're conpiling the code data package or
pulling that out of the records, conmpiling it for us
and they will disposition any nonconformances due to
the storage of that head in the containnent.

They will al so reconcile the Mdl and head
for the design at Mdland to the design at Davi s- Besse
and |I'lIl show those design requirenents in just a
m nut e and of course they do have a quality assurance
programthere at Framatone and they will be doing this
in accordance with their quality assurance program
including Part 21 reporting on requirenents. Then

they will sell that head to First Energy as the
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conponent, basic conponent.

The next slide shows that the material of
construction and this head is virtually identical to
t hat of the Davi s-Besse desi gn, even that nmaterial for
the closure head flanges, in fact, the sane materi al
has all the sanme material properties. The design, you
see, this head and vessel was designed to the sane
pressure and tenperature as the Davis-Besse design
requirenent.

We did take a | ook at the nozzles on this
head and the material of those nozzles. They are the
sanme nozzle material as the Davis-Besse with a
di fferent heat nunber and those two heat nunbers are
identified on this slide. Al'l but one are from a
singl e heat. Nei ther of these two heats has any
i ndustry experience. Their qualities and their yield
stress we have found to be in the mddle of the range
of the heats that have sone industry experience.

And of course, the alignment of the
control rods is the sane on this head as it was for
t he
Davi s- Besse desi gn.

This picture shows what's known as the
key-way. There are four of these key-ways on the head

that precisely align this head to your vessel and each
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is sonmewhat custom fit to the vessel. They are in
nearly the sane position but the tines are mls off.
There are eight surfaces on these four key-ways, the
inner and the outer. Four of those eight surfaces
needed t o have sone slight machining to precisely fit
this head to the Davis-Besse head. And the control
rod dri ve mechani smfl ange i ndexi ng, where the control
rod drive nmechanism comes on to the nozzle has an
i ndexing pin for proper alignment and there are two
| ocations that you can align fromon this. The
Davi s- Besse design is on the opposite one that M dl and
was set up for and therefore those indexing holes,
there's a plug that needs to be taken out of the
exi sting hole on the Mdland head and noved to the
other side so that we have the proper indexing
| ocation for our control rods.

MEMBER KRESS: |s the plug welded in?

MR. SCHRAUDER: No, it's not.

MEMBER KRESS: Just forced in?

MR SCHRAUDER: That's correct. The other
difference on this head is the Oring design. The
Oring has the groove inthe Oringitself is slightly
smal ler on the Mdland head and that is consistent
with the rest of the head, the Davis-Besse had

somewhat of a unique difference. W had a .5 inch
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smal |l dianeter in our Oring. W have analytically
shown that the smaller Oring will seal effectively in
the groove in our vessel and of course, we'll test
that as we bring this vessel and head up to pressure.

W will manufacture and install new O
rings on to the Mdl and head.

MEMBER KRESS: How di d you assure yourself
that the Orings would seal sufficiently?

MR.  SCHRAUDER: W have the precise
di mrensions of the location of the grooves on the
M dl and --

MEMBER KRESS: Was it di mensional ?

MR. SCHRAUDER That's correct. And there
is aleak off systembetween those seals that we'll be
able to verify that the seals -- we see no problem
We have very good crush on --

MEMBER KRESS: Are those the sane seals
that were |eaking in the regional vessel?

MR SCHRAUDER: No, those seals, | believe
were the control rod drive mechani sm

MEMBER KRESS: That's not the seals you're
t al ki ng about ?

MR SCHRAUDER: No, this is the head to
vessel flange seating surface.

MEMBER KRESS: Ckay.
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MR McLAUGHLIN:  As a matter of fact, if
you want to --

MEMBER KRESS: It would be right here.

MR, McLAUGHLI N: Ri ght here, the Oring
grooves are here.

MEMBER KRESS: That's a big Oring that
goes all the way around?

MR McLAUGHLIN: That's correct, a set of
two of them

MR. SCHRAUDER: And the gaskets you were
tal ki ng about are up here.

MEMBER WALLI S: Do those O rings nove once
the systemis pressurized?

MR. McLAUGHLIN: | suppose they could a
little bit. There's clips that hold the Orings in
pl ace. However, the clips are slotted.

MEMBER WALLI S: You're essentiallyrelying
on the crush to hold themin place?

MR, McLAUGHLIN:  Correct.

MEMBER WALLI'S: And that seals -- they're
not supposed to nove the way the rubber ones do.

MEMBER SI EBER: Not fromside to side, but
when you pressurize the vessel, it noves alittle bit.
There's tension in the studs. The conpression of the

O ring reduces slightly.
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MR. SCHRAUDER: This next pictorial, if
you will, is useful in |ooking at the next few slides
that I'll discuss the exam nations that we'll do on

this head to verify its suitability for use at Davi s-

Besse.

W're doing three different sets of
exam nat i ons. One is to supplenent the Code Data
Package. One is our pre-service inspections and

anot her is just additional, nondestructive exans that
we'll do to verify that there's been no del eterious
effects due tothis long-termstorage that this had at
t he M dl and contai nnent.

You see to supplenent the code data
package we'll be doing visual exam nations, |ooking
for any obvious signs and in particularly |looking to
verify that there are no arc stri kes on the head which
may i ndi cate unaut horized wel ding on the head.

We're going to radiograph and actually
we' ve al ready conpl eted the radi ograph of the flange
to dome weld. This head, |ike the Davis-Besse head
was forged in two pieces, the done and then the fl ange
and then there's a large weld on that. W' ve
conpl eted a radi ograph on that weld and t hey' ve shown
it to be a good wel d.

We got about a 96 percent coverage due to
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the lifting lugs that prevented 100 percent
radi ography on that. We do, however, have records
that indicate that there was 100 percent radi ograph
successfully done on that head in the past.

We do intend to do a radi ograph on all the
nozzle to flange welds for the control rod drive
connection and then we will do a dye penetrant exam of
the J-groove welds on the nozzles underneath the
vessel

The pre-service inspections are shown on
the next page, the magnetic particle again on the
flange to done weld. We'Il do an ultra sonic on that
sane wel d and then we' Il do a liquid penetrant exam of
t he peri pheral control rod drive nechanism nozzle to
flange, and that is required by code and we will neet
the code on that. Qur expectation, our intent is that
we w Il actually get to all of those nozzle to flange
wel ds. W believe we had adequate access --

MEMBER WALLI S:  So now we have sone t heory
about the rate of crack growh, you have sone idea
about how big a crack you need to detect, then you
CRDM nozzle and its environnment, in order to predict
what wi |l happen, say in the next 10 years?

MR. McLAUGHLIN:  The next slide, | think

we' || describe what we're going to do.
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MEMBER WALLI S: | just want to be sure
that what you're doing here is going to detect what
you need to detect in order to predict what's going to
happen, let's say during 20 years or whatever. I
didn't ask you that yesterday, but it occurred to ne
you can match -- that the kind of techniques you're
usi ng here on the precision to what you need to know.
| didn't ask that, but 1'd |ike to some assurance t hat
you' ve done that.

MR. McLAUGHLI N Ckay.

MR SCHRAUDER: The non-destructive exans,
the additional exans that we'll do, many of these are
to get that base line and to fully understand what --
if there are any existing flaws or cracks.

MEMBER WALLI S: Well, you can't detect
bel ow a certain size.

MR, McLAUGHLIN: What we're doingis we're
going to do the eddie current of the inside dianeter
of the nozzles, so that we can detect any surface
flaws so that would be a crack initiation spot and
then we're also going to do the wultra sonic
exam nation to nake sure there are no cracks present.

MEMBER WALLI'S: No cracks.

MEMBER PO/AERS: To nmake sure we under st and

any indications.
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MEMBER WALLI S: Well, you never detect
not hi ng. You detect up to above a certain size and |
just wondered if that precision is good enough. This
isn't ny field, so soneone el se should be asking it.

MEMBER PONERS: This is the sane equi prnent
we're going to be using for the in-service inspection.
So this will be a baseline of --

MEMBER WALLI S:  Yes.

MEMBER POVWERS: The condition of the
nozzl es.

MR. McLAUGHLIN:  Qur expectation --

MEMBER WALLI S: | guess you didn't give ne
a quantitative answer though.

MEMBER POAERS: Steve Fyfitch, would you

pl ease?

MR. FYFI TCH Steve Fyfitch for Framatone.
It's not ny field either. [I'mnot a UT, eddy current
speci al i st. But if nmenory is correct, the eddy

current can see a flaw in the surface that's
approximately 2 mls in depth and the UT can see
sonething a little bit larger than that.

MEMBER WALLI S:  And wit hin how nmany years
woul d that be expected to grow to a point where you
worry about it?

MR.  FYFI TCH: If you go by industry
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experience, we've had vessels in-service, so we've
done eddi e current inspections on, that have been in
service for 20 years and we haven't seen indications
on sone of those.

MEMBER WALLI'S: | was thinking of using
all those wonder DADTs we saw yest erday.

MR. FYFITCH: Well, that's -- you know - -

MEMBER WALLI' S:  Maybe we can ask t he DADT
father there.

MR. FYFITCH. The cracked growth curves,
yes.

Do you have anything to say on that, John?

MR, H CKLING John Hickling, EPRI. As |
poi nted out vyesterday, the DADT curves have been
eval uated or derived to evaluate relatively |arge
flaws in their further growh. The industry
experience of stress corrosion cracking is that the
initial phases of growh are very small flaws or
defects is very, very slow indeed and takes up the
large majority of life. So it's difficult to make a
guantitative prediction in that area because t he DADT
curves do not apply to those very slowearly stages of
gr owt h.

MEMBER WALLI S: So it's a qualitative

j udgment, really.
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Thank you.

MR. SCHRAUDER: Let me -- | probably
shoul d have said this earlier. Let nme state that our
intent with this head is not that it will be a
per manent replacenent, but rather we intend to put
this head in now and we are continuing with the
procurenent of our new head with the new materi al and
our expectationis that we'll install that head on our
vessel around the Year 2010 or 2012 when we repl ace
our steamgenerator. So this vessel will be, or this
head will be in service for 8 to 10 years. And |
believe that is not very many thru-wall cracks,
certainly have identified thenselves within that tinme
peri od.

VMEMBER WALLI S: You mght have to face
this questionif you actually started detecting cracks
in this Mdland head.

MR. SCHRAUDER  Yes sir.

MEMBER  KRESS: Wiy  not keep it
per manent | y?

MR. SCHRAUDER: Say again, sir?

MEMBER KRESS: Wiy not keep the head
per manent | y?

MR SCHRAUDER: W think that the new

material in the new head woul d be a better option for
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us and the inspections and the exposure from the
inspections on this would still nmake it a better
choice to replace the head with the new nmateri al .

This head, as | said, is within the
contai nment at Mdland. And that head will not fit
for the equi pnent hatch at Mdland, nor will it fit
wi thin the equi pmrent hatch at the Davis-Besse plant,
so both of those containnment structures will need to
be tenporarily opened and then restored in order to
get the heads in and out.

MEMBER SHACK: WI I you be left with an
equi pnent hatch so you could bring the next new head
t hr ough?

MR SCHRAUDER: No, we will not. The
design and the tinme required to put a new equi prment
hatch in it's really quite significant. So we'l
eval uate when we put the steam generators in whether
we want to add a | arger hatch at that tinme, but we're
not doing it for this. W'II|l restore the contai nment
as we find it now.

MEMBER RANSOM | s the M dl and cont ai nnent
going to be restored?

MR. SCHRAUDER: The M dl and cont ai nment
will not be restored to nuclear design. It will be

restored for basically weather protection and that's

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

28

in accordance with consuners' desires.

W wll prepare our head for noving
outside of the containnment also and we'll take the
necessary radi ol ogical controls to tenporarily store
that head at the site. Qur intent at thistinme, if it
categorizes this lowlevel waste, we would like to
di spose of it nowrather than use pernmanent storage at
t he Davi s-Besse site.

W are going to transfer our service
structure and work platformfromour existing head to
this head. W are doing the nodification on the | ower
portion of the skirt on the Mdland head which w I
remain and we're putting in the inspection ports there
to make it accessible for inspection and any cl eani ng
t hat m ght be necessary.

W are re-using as | said earlier, |
believe, the control rod drive nmechanisns from the
Davi s- Besse head on this head al so. As we did |ook to
the repair and had to cut out a couple of the nozzles
on the old head, we had to redesign our control rod
| ocati ons. W will revert back to the original
control rod configuration for this new head.

And  we'll do a couple of really
serviceability nodifications tothis to the split nut

rings to nake themeasier to get on and off as we go
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into outages. W also are putting the upgraded gasket
design onto these nozzles as we had the Davis-Besse
head.

And that's all | have on the head
repl acenent, unless there are additional questions.

MEMBER LEI TCH: When you go back in
service wll you have nodified the so-called nouse
holes, if that's the right term nology, to inprove --

MR,  SCHRAUDER: That's what | was
referring to. W don't actually nodify the nouse
hol es. The new inspection ports go up a little bit
hi gher than those, but they wll have the |arger
i nspection ports.

MEMBER LEI TCH: Ckay, so that's what that
bul l et refers to?

MR. SCHRAUDER: Yes sir.

MEMBER LEI TCH:  Thank you

MR. SCHRAUDER: GCkay, wth that, I'll turn
it over to Steve Loehl ein who has the | ead on our root
cause investigation team

MR. LOCEHLEIN: Al right, the root cause
report has been an issue as of about 7 weeks ago and
| understand the ACRS nenbers are famliar wwthit, so
we have a brief slides here in the way of summary. |

ask that we nove ahead to the concl usi ons as a neans
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of remenbrance here.

The key concl usi ons that we had out of our
root cause investigation were that the degradation to
t he Davi s- Besse reactor head was caused initially by
primary water stress corrosion cracking which led to
nozzl e | eaks whi ch were undet ected which then al | owed
boric acid corrosion to occur over an extended period
of tine.

We al so concl uded t hat t he exi sting gui des
and know edge was adequate to have prevented this
damage from occurri ng.

We al so included in today's presentation
the tine line, just in case Menbers have questions.

MEMBER FORD: Just for the record, | want
to be sure that we understand that we knew physically
what occurred, but we don't know in terns of
predi ctions since the specific nmechani sns and t her eby
we cannot tell whether thisis, infact, just a | eader
of the fleet or that it really is an isolated
occurrence. For instance, we don't know the specific
mechani sm by whi ch you can get 1-inch per year. You
don't know the specific design operational criteria
t hat woul d gi ve you that in any, not just Davis-Besse,
but in any reactor of this particul ar design.

Do you agree?
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MR. LCEHLEI N: I think what the report
clearly shows is that there's a | ot of evidence that
substantiates that the corrosion took at |east four
years in that area, four to six, that even over that
period of tinme it is still a significant corrosion
rate for the cavity size that's there.

We al so determ ned through conpari son of
testing that's been done historically that under the
right conditions, rates |like that can be created, but
| think what you're saying is a question in which we
do not have data for is what does it take to get to
that point where that type of rate gets established
and in this particul ar degradation i ssue here, Davis-
Besse, we don't have any new evidence that tells us
anyt hing nore about that. Al we knowis what we see
there and the evidence we do have available is
consistent with what we wote in the report is that if
you have a small crack and things go undetected that
can go into a | eak which through sonme slow corrosion
mechani sms sl owl y open up the annulus and once there
is the ability for comrunication of air, oxygen with
just the right anpunt of noisture available to keep
| ocal tenperatures |low, these high corrosion rates
t hen becone possi bl e.

MEMBER FORD: Again, for the record, it's
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our understanding that the MRP is considering the
conditions that need to be evaluated and then we'll
evaluate those conditions which wll give us the
prediction capability for this particul ar degradati on
mechani sm

MR. LOCEHLEIN: | hate to speak for them
| can tell you we're working with them and the work
that 1've seenis inline wth what you' re expecting.

MEMBER FORD: | just hate to think that
this root cause analysis, this docunent is the end of
this whole process. It is not.

MR LOEHLEIN:  And of course, from our
perspective and what we had available to us in terns
of evidence at the tinme, there's only so many
concl usions that we can draw i n | ooki ng back fromthe
1996 to 1998 time frane. W really don't have
evidence to look prior to that and draw concl usi ons
fromit. You have to use the existing industry body
of know edge to predict what happened prior to that.
So all | can say is we uncovered no evidence of
anyt hi ng new. Wat we don't have, probably, and many
peopl e feel we should have a better understandi ng of
these early stages than we have had up until now.

MEMBER FORD: Ckay, but you can't say, for

i nstance, you can't disprove a hypothesis that the
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cavity grew slowy and then grew maybe at 4 inches a
year in its final year.

MR. LCEHLEIN: As a matter of fact, that's
a good point. It's the reason why we said as a
boundi ng assunption that if you |ook at the other
industry data, a rate is highest at the end with what
we woul d consider to be a bounding assunption, would
have been 4 i nches whi ch of course neans that we woul d
consider that to be kind of a |linear assunption than
it was maybe one inch per year in 1998.

MEMBER FORD: Right. The one inch a year,
taking the one inch a year as being what's going to
happen, in another situation, there could be another
event where the hole actually closed faster at sone
st age.

MR. LOEHLEI N: What we can say is that
what happened at nozzle 3 in the physical evidence
that we have, it appears as though that cavity grew at
new y ideal conditions. The right balance of a |eak
rate with forecast and availability. Inactuality, if
you have |l eak rates |ower and probably significantly
hi gher, the corrosion rates, we expect woul d be | ower.
One case you don't have enough noisture to get the
ideal conditions and in the other, you get enough

noi sture that you get a dilution effect and you don't
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have as high a concentration of boric acid.

So the conmbi nation of a situation where a
cavity region was growng at the top of the head,
where the boric acid had accumulated could renain
there to be constantly available for concentrating
mechanism all these things that build a case that
this was a nearly ideal corrosion --

MEMBER FORD: For nmaking a cavity. Nowif
you have a big |l eak, you m ght nake a canyon rather
than a cavity, it seenms to ne. That's the flow going
down the head.

MR LOEHLEI N: There's a |ot of things
t hat coul d be specul ated as to what woul d happen in a
hi gher flowrate. Certainly, higher flowrates would
show up nore readily on RCS than identified | eakage as
well, probably other things, naybe containnent,
hum dity and so forth.

| guess lots of variations could be
conceptual i zed.

VEMBER FORD: Could you comrent on the
nondestructive testing techni ques that could be used
which would be able to size the anmount of this
degradation, this particul ar degradati on phenonenon?

MR. LOEHLEIN: Do you nean in terns of how

| arge the cavity --
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MEMBER FORD: We're hearing that we will
be tal king about managing all of these degradation
issues in ternms of visual inspection as appropriate.
But what is the capability of nondestructive testing
as used in the plant to size a corrosion?

MR. McLAUGHLIN.  1'Il talk to that.

MR. LOEHLEIN: Yes, |I'mno expert in that
ar ea.

MR, McLAUGHLIN:  What we found is if you
| ook at the ultra sonic testing results and | believe
we presented those to you guys the last tine we were
here, you could see on both nozzles 2 and 3 a couple
of clues that sonething was going on. One, you could
see where a normal plot of ultra sonic data, you can
see the top of the head. And the |ocation of both of
t hese cavities, you could not see the top of the head.
You could also see a |location that was obvious that
t here was no contact between the outside dianeter of
the nozzle material and any base material. You could
see that on the ultra sonic. Now the ultra sonics
will not tell you the depth, so you don't know whet her
it's two mls or six inches. But we did have a clue
that sonething was going on and that's why in our
repair process we chose to repair nozzles 2 and 3

first because we did feel that there was sonme anonal y.
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The other thing | would say that fromthe
i nspections that we did on say nozzle 2, | believe
t hat you woul d pick up the area on top of the head, so
if you' re doing a visual inspection and you had the
caneras that we're using now, that you woul d see that
area of corrosion on top of the head. So from a
visual standpoint, | believe you would see it.
Definitely froman ultra sonics will pick that up

MEMBER FORD: But it woul d be by inference
internms of the sizing capability, |ooking at the top
of the head and the anount of boric acid you see on
the head, top of the head, it will be by inference?

MR. McLAUGHLIN:  That's correct.

MEMBER FORD: If you' ve got a problem it
would tell you nothing at all, of any of vyour
i nspection, Kkinds of inspection, nondestructive
i nspection techni ques, any way of sizing the anmount of
t hat degradati on.

MR McLAUGHLIN:  That's correct. | think
t hat you have to have both. You have to use the ultra
sonics as well as the visual, if you want to get the
size of any type of corroded area.

MEMBER SHACK: Your through the vesse
wal | for sonic neasurenent, was that able to size that

the m nor degradation that you saw at nozzle 27
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MR. McLAUGHLIN:  No, what happens is the
J-groove wel d cones down and you can't do ultra sonics
fromunderneath the head going up

MEMBER SHACK: That woul d al nost set a
[imt. If it was any deeper than say one inch or
sonething then | would see it with the through-wall.

MR McLAUGHLI N: That's correct. You
could pick it up then and we did do sone ultra sonic
tests.

MEMBER SHACK: So that would sort of set
a mnimze size of a cavity |I could detect with the
t hrough-wall ultra sonic if | had a shadow on the
t hrough nozzle ultra sonic that | wanted to see how
big the cavity was behind it, I could say if | didn't
see anything on the through-wall it woul d be | ess than
one inch or sonething like that.

MR. McLAUGHLIN:  That's correct.

MR, SCHRAUDER: But Mark, | think the
ot her thing, maybe it's not noticed here, is that when
you have through-wall I|eak and all the evidence of
that and the UTs that show where the cracks are, in
the repair process of grinding those out, you
automatically expose the area and as a natter of fact,
that's how we knew that there was a small cavity

region, also two, pretty early, as | understand it
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because of that, we nmachined that out. O is that not
true?

MR. MCLAUGHLIN: That's true. | nmean when
you machi ne t he bott omof the nozzle, you specifically
machi ne up above any cracks that are there so you can
get all the cracks out and the corroded area should
start either at or just above. | think we saw it
started just above the cracks, so you know, | would
expect during the repair process you would discover
t hat, but --

MR. SCHRAUDER. One thing is clear. The
boric acid deposits that appear on the head by the
time even at that stage, where it's only 3/8ths inches
deep, there is a significant anobunt of boric acid
that's going to escape and it's going to have sone
rust colorization with it as well. That's consistent
with what EPRI saw in its test of an annular. Once
you have corrosion by products, they' Il be evident in
what's expel |l ed out of the annul us.

| think in our figure we have in the root
cause report, the cavity regi on does extend to the top
of the head.

MEMBER FORD: Thank you. Unless there's
any ot her --

MEMBER SI EBER: One quick question. On
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your bar chart of unidentified |eakage there, if |
| ook at that through about the second quarter of 1998,
| eakage was pretty | ow

MR. SCHRAUDER  Ri ght.

MEMBER Sl EBER: Then you devel oped a
pressurized relief valve leak and it |ooks |ike you
shut down, repaired that, started it up again, but
| eakage was now up. Have you drawn any concl usi on as
to what that additional |eakage, after 1999, said
quarter, was?

MR. SCHRAUDER: Certainly. At this tine
we believe that sonme of it was due to the devel opnent
of the |eakage at nozzle 3. But as it is wth
unidentified | eakage rates, since this |eakage that
was ultimately repaired went on for sone nonths, that
maski ng and then that | oss of tine frame, the staff --
the site staff wasn't able to determ ne the source of
the changes and of course, they could have been
attributed to other possible |eak sources and there
were attenpts to | ook for them but they never found
t hem

MEMBER S| EBER:  Ckay, thank you.

VI CE CHAI RMAN BONACA: Just one coment |
have. Al though the probl emmy have devel oped in the

| ast four years, in |looking at the root cause, | think
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you have to | ook before. Root cause does that. It
goes with the early 1990s because al t hough by 1996 you
had all the flanges were not | eaking any nore, but
there was a certain mndset in the people from
previ ous outages that you have |eakage from the
flanges and you can live with it and I think the
m ndset, it's inportant to understand. | understand
the code allows for |eakage to occur from those
flanges to sonme degree. And the question then has to
be also is the code proper or adequate because | nean
clearly there is a history, if |I look at the root
cause, it covers about 12 years, that in which there's
a certain nmentality there that may not be unique to
Davi s- Besse.

MR. McLAUGHLIN: What you're sayingis is
from a managenent standpoint back in the early 1990s
with some of the decisions that we nade, we set the
standard at Davi s-Besse before that.

VI CE CHAI RVAN BONACA: Right. And | don't

want to speculate. |1'mnot part of the root cause,
but I think it's inportant to see this ingrained
thinking because | think it's associated wth an

interprotectional code and it could be further than
si nply Davi s- Besse.

MEMBER POVNERS: And that's a good point
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and this is a picture of the technical aspects of the
probl emthat we're resol ving at Davi s- Besse, but there
are larger issues on howthis was allowed to occur in
the areas of decision making, ownership, oversight
standards is where we're driving to resol ve t he bi gger
i ssues i n the organi zati onal performance. They got us
here, we'll be working wth that under the 350
i nspecti on manual chapter process as part of the plant
recovery sets of mmjor activities that wll be
di scussed el sewhere.

MEMBER FORD: 1'd like to nove on at this
stage unless there are any other questions for this
particul ar team

Thank you very nuch and we appreciate it.

W'd like to nove on to presentations by
the MRP, Larry Matthews.

MR. MATTHEWS: |'mlLarry Matthews. | work
for Sout hern Nuclear and I' mthe chairman of the All oy
600 Issues Task Goup of the Materials Reliability
Program

MEMBER KRESS: Those were cedar shakes on
t hat roof.

MEMBER FORD: That's your house, Tom

MEMBER KRESS: Yeah, that's ny house.

(Laughter.)
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MR,  MATTHEWS: W had quite extensive
presentations yesterday with a | ot of data and what |
propose to do today is try and qui ckly go t hrough sonme
of the summary concl usi ons information.

First thing we did was introduce -- not
really introduce, but reorient our thinking on how we
categorize plants and rank plants to sonething called
effective degradation years where we don't use a
reference of sone significant degradation |ike Oconee
3, but we just neasure effective degradati on years for
each plant, which is the sane thing as the effective
full power years normalized to 600. And this is just
a sinmple chart that shows the ranking of the units and
their inspection results to date as a function of
where they were in effective degradati on years.

The date of the EDY, if you will, was a
year ago. W're going to update these to the exact
effective degradation tinme at the time they did the
i nspections.

(Sl'ide change.)

MR. MATTHEWS: Then John Hickling got up
and gave a significant discussion where the expert
panel was on comng up with recomrended crack growth
rate curve. If you recall, the expert panel had

narrowed the data base down to 26 heats of nmateria
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fromlots of material suppliers and product fornms with
t he nunber of data points for each heat ranging from
1tol guess to 32 for one heat. The nethod used was
to assune a shape of the curve versus stress intensity
factor and then to nornalize the nagnitude of the
crack gromh rate for each heat to the best fit to
t hat heat data. That's the nunbers in the colum
here. And then plot those and sort those and pl ot
those and fit that with a log normal distribution.

The recommended crack growth curve we've
come up with is one based on the paranmeter that go
t hrough the 75th percentile of the heat data.

(Sl'ide change.)

MR MATTHEWS: This is the data base, al
t he 158 data points that we have and the dark curve is
the 75th percentile of the heat data. If you go back
one, basically each one of these points on this curve
could be represented as a curve parallel to the MRP
curve or the Scott curve on this curve, plot, and then
the black MRP curve woul d i ndeed be above 75 percent
of all those famly of curves.

(Sl'ide change.)

MR, MATTHEWS: The application of this
recommended curve is intended for the disposition of

PWSCC flaws that are detected in the field in
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thick-walled Alloy 600 conponents. W don't
di sposition. W repair through-wall flaws, so we're
tal king about flaws that are axial ID flaws that are
shal l ow or flaws that may be detected bel ow t he
J-groove wel ds.

This crack growm h rate curve woul d be used
to determne the crack growh between tinme of
detection and the next inspection interval to decide
if it's okay to run for one nore cycle or one nore
operating internal before that flaw is repaired or
i nspected again or not. And if it's not, then it
woul d have to be repaired at that point in tine.

The last two bullets, John pointed out
yesterday, were that there's essentially very little
or no data on our data base bel ow, approximtely 15
nmegapascal s root neter, but for all practical purposes
by the tinme a crack is detected the K would be above
that value. So it doesn't really effect the actual
use of the curve.

(Sl'ide change.)

MR.  MATTHEWS: Then we had Dr. Pete
Ri ccardella, got up and nade his presentation on the
probabilistic fracture mechani cs anal ysis that's being
performed by his conpany for the MRP. The point in

thisis totry and determne the risk of rod ejection
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as a function of time for the units and for the fleet.
A nodel is being constructed and using that nodel, if
we go to the tine that Oconee 3 detected their first
| arge | eak, they were at approximately 20.1 effective
full power years. That would translate to slightly
over 21 effective degradation years.

The prediction at the top line is what is
the probability they woul d have detected their first
leak at that point and it's over 90 percent. The
thick line at the bottomis what is the probability
t hey woul d have one large Circ. flaw and that's about
12 percent, if you look at this for the B & Wfleet,
that's close to how many what the fraction of the
pl ants that have detected large Circ. flaws and then
the probability of net section collapse is fairly
smal | still, but net section collapse bei ng equi val ent
to a rod or nozzle ejection.

This nodel then was wused to help us
construct a technical basis for the proposed
i nspection plan that we had cone up with. W analyzed
plants at various head tenperatures and the node
hasn't been fully constructed at this point for CE and
West i nghouse design, so all this work was basically
done with a Westinghouse -- | nmean with the B & W

geonetry but at different head tenperatures.

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

46

Then we set the risk categories based on
the probability of net section collapse per year and
al so based on accunul ative | eakage probability. W
used both of those and you'll see in the next slide or
two that they pretty nuch parallel each other.

And then set the inspection intervals
based on the effect of various inspections on the
probability of net section coll apse.

(Slide change.)

MR.  MATTHEWS: This is a little bit
different way of plotting it, but | think it's
instructive. The horizontal axis is sinply that each
i ndi vidual plant's current head tenperature of |eft
axis is the equival ent effective full power years, not
degradation years, but effective full power years,
normali zed to their current head tenperature. And for
many plants, their current tenperature 1is the
tenperature they've had for the |ife of their plant,
but there are a few that made nodifications to their
i nt ernal package that has made a significant
difference at sonme point in the life of the plant.
These two points, right here being in particular at
early in their |Ilife they were operating at a
significantly higher tenperature accunul ated quite a

nunber of effective full power vyears when you
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normalize it to their current tenperature after their
nodi fications and so they -- even though they' re now
a cold head plant, they had accunul ated a significant
anount of degradation, if you will, before they made
t hat nodification and this nethodol ogy that we have of
now trying to capture effective degradation years
captures that and doesn't then | ook at then how sl ow
that plant would progress which would be very slow
from between 1080 watts and 1580 watts, would take a
significant amount of tine.

MEMBER SHACK: They nust have been a very
hot head pl ant though?
MR. MATTHEWS: They were -- in fact, they

may have been over 600. For a Westinghouse unit |ater

design that was perhaps rather unique. "' m not
exactly sure. | think they were well over 590 and
then dropped their -- they did a significant

nodi fication to their upper internals to get their
upper head tenperature --
MEMBER SHACK: But | nean Davi s- Besse and
Cconee run over 600 and they're way down at 18 years.
MR, MATTHEWS: Well, they're down at 18
effective full power years at 600. They're actually
20 sonet hi ng effective degradation years, if youwll,

whereas this plant is only slightly over 10 effective

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

48

degradation years. Got it?

MEMBER SHACK: Yes, | keep getting --
bet ween EDY and EFPY.

MR HSER Bill, thisis Allen H ser from
NRR. That plant was operating initially at 601 and
dropped to about 561 after their steam generator
repl acenent and ot her rel ated nods.

MR, MATTHEWS: From our kind of generic
anal ysis, we pulled off the function of tenperature
here the effective full power years at that
tenperature at which the plant woul d reach net section
col | apse probability of 1 tinmes 10°® and 1 tinme 10*
and those are the two chain Iink curves here and then
we also pulled off the probability of |eak being 75
percent and 20 percent and those are the dark solid
blue line here and the gold colored |line here. You'l
note they very closely parallel the curves for the net
section coll apse probability at 102 and 1 tinme 10*
and then we also just plot and thisis afairly sinple
plot to do, the effective degradation years on where
a five effective degradation years would be in terns
of EPFY, 10, 15 and 18.

In the upper set that we tal ked about,
tends to be very close to the 18 effective degradati on

years, the 10* on that section collapses very close
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to the 10 effective degradation years. And so for the
purposes of our inspection plan, the initial
i nspection plant. We had proposed that everything
above 18 effective degradation years be classified in
t he hi gh susceptibility or highrisk category, between
10 and 18 be noderate, and bel ow 10 be classified as
low, and then cone up with a graded inspection
approach as a function of which category the plant was
in as a function of tine.

(Sl'ide change.)

MR MATTHEWS: We also |ooked at the
i npact of the inspections that coul d be done but bare
nmetal visual and NDE. For the bare netal visual we
assunmed a fairly low probability of detection in
today's world of .6 and then we also -- if aflawis
m ssed, in other words, if there is a |eaking
penetration that's not detected by the bare netal
visual and it's in that .4 that's mssed the first
time you do the inspection after that |eak devel ops,
the next tine that one is i nspected, we knock it down,
for that nozzle, dowmnto .2, so-- | nmean .2 tines .6,
so there's only about a 12 percent probability that
that would be detected in subsequent cycles. So
that's the kind of credit we're taking for the visual

i nspections and then for nondestructive exam nations
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under the head, there was a POD curve from an EPRI
report based on size that was used and t hen we knocked
t hat down by 80 percent.

(Sl'ide change.)

MR. MATTHEWS: |If you | ook at the effect
of the inspections, the blue Iine is the probability
of net section collapse. These cal cul ations, |
bel i eve, were run at 600, so EPFY woul d be the sane as
EDY. The probability of net section collapse with no
i nspection would be the blue line. And the effect of
doing a bare netal visual, the recommendation for a
noderate plant which is 1 over 10 EDY, doing that
every 2 EDY woul d that knock down on the probability
of -- and you only have a 12 percent probability of
picking it uplater. It initially has the significant
i npact on the probability of net section coll apse, but
then that tends to go back up over tinme because of the
| ow probability of detection over tine.

Recall that at this point while we're
still below 3 tinmes 10* on the probability here, we
woul d nove that plant into at 18 EDY, we'd nove it
into the high susceptibility category and inpose a
different frequency on these inspections.

The effect of NDE with the PODs that we

had assuned in these nodels is significantly nore and
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because of that better inspection capability keeps
that probability of net section coll apse down all the
way out until the plant noves into -- and even though
it's on a lower frequency, it keeps it down as you
nove on down, out.

(Slide change.)

MR. MATTHEWS: After that --

MEMBER WALLI S: Before you goontothis,c
an we go back to your Figure 67

MR MATTHEWS:  Yes.

MEMBER WALLI S: Because we've had sone
time to think about it.

MR. MATTHEWS: This one?

MEMBER WALLI'S: Figure 6, next one.

MR MATTHEWS:  Yes.

MEMBER WALLIS: I'mtrying to think about
what it neans. The Scott curve is a curve fit to sone
data for a steamgenerator experience and it has three
constants in it, alpha, beta and 9; 9 has been chosen
not to change. Data is 1.16. You assune it's the
same as the steam generator experience.

MR MATTHEWS: Ri ght.

MEMBER WALLI'S: So the only coefficient in
this equation that's been tweaked is al pha.

VMR, MATTHEWS: Correct.
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MEMBER WALLI'S: And al pha is tweaked by

means of a nethod which you use for Figure 6. There's
a cunulative distribution function. Essentially
what's happened it's a way of getting a nean al pha for
all the heat, right?

MR MATTHEWS: Correct.

MEMBER WALLI S: So once that has been
done, you've determ ned your Scott equation and all
you' ve done is found an al pha. What's the best al pha
to describe this huge anpbunt of data.

MR. MATTHEWS: Exactly.

MEMBER WALLI'S: On average, right?

MR. MATTHEWS: Exactly.

MEMBER WALLIS: And then Figure 6 then
not hi ng has been derived from Figure 6. Figure 6
you're sinply saying given that you ve made this
decision to choose this alpha, which is the only
paraneter you've derived from the data, the only
paranmeter, very gross thing, here's the curve and
here's the data and it's not a surprise it goes to the
data because it was derived from nean al pha for the
dat a.

And so | ooking at it, what are we supposed
to conclude? | guess we conclude that there's an

enor nbus anount of scatter. That's about all we can
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conclude fromthis figure. [It's not a derivation of
anything. |It's just a conparison between a curve and
data which is all over the map. That's all we can
conclude fromthis figure, right?

So I'"m just wondering what | ought to
conclude, since |I think I now understand what you've
done.

MR, MATTHEWS: Ckay. Well, what we're
proposing to do is use this as an estimate of the
crack growh rate to be used if we have a flawthat is
detected in the field.

MEMBER WALLIS: R ght.

MR,  MATTHEWS: To determ ne the crack
growh rate to assess whether or not that flaw could
be left in service for sone period of tine.

MEMBER WALLI S: | guess |I'm sort of
famliar wth science and engineering and | just
wonder seeing this whether this gives ne a good
feeling, that we've got sonmething reliable as a
predictive tool.

If I saw this -- | would be very
suspicious of this in any other context.

MEMBER SHACK: If you believe this was a
fit to the data, you' d wonder why in the world they

were fitting --
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MEMBER WALLI'S: They're not fitting this.

MEMBER SHACK: But they're not fitting it
to the data and -- but you sonehow |look at it as
though it is a fit.

MEMBER WALLIS: No, | look at it as a --
given that you' ve chosen this alpha to reach your
concl usi ons and you' ve chosen to fix beta and 9, this
is sonehow telling nme, well, ['ve nmade that
assunpti on. How wel|l does it conpare with all the
data |'ve got. This is what this is telling ne.

Do | feel good about that? 1 don't know
why | should feel good about that.

MEMBER SHACK: If you nade each of those
dots a different color to represent his 21 heats and
then he plotted 21 curves, you would see that the
curve is a reasonable representation of the data for
a particul ar heat.

VMEMBER WALLI S: You nean if you have
different curves for each heat.

MEMBER SHACK: Yes.

MR MATTHEWS: Yes, like | saidif | take
each point on this, that represents one heat.

MEMBER WALLI'S: W haven't seen that. W
haven't seen how well one of these alphas fits with a

data where you' ve got say 26 points instead of 1.
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MR MATTHEWS: R ght.

MEMBER WALLI'S:  And we haven't seen that.

MR MATTHEWS: Each one of these woul d be
a separate curve.

MEMBER WALLI S:  You' ve got to sort of make
a j udgnent about whet her your nmethod i s appropriate as
a reliable predictive tool.

MEMBER SHACK: No, clearly you can't have
a predictive tool with a single curve with this nuch
variability in the crack growh rate data.

MEMBER WALLIS: Right.

MEMBER SHACK: It's a hopeless task. It's
an unreasonable thing to expect. Until you can cone
up with a predictive tool to tell nme what al phais for
a given heat, but he has to nake some -- you can argue
whet her his choice of a 75th percentile is appropriate
as a way to --

MEMBER WALLIS: Well, | guess in a sense
you' ve got a great deal of insecurity here. You've
got to be very conservative is what | woul d concl ude.

MR, MATTHEWS: Pete.

MR. RI CCARDELLA: [I'd just like to point
out what you're focusing on nowis really --

MR NMATTHEWS: Just state your nane,

pl ease.
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MR RI CCARDELLA: Pete Riccardella from
Structural Integrity Associates -- is really at the
heart of the probabilistic fracture nechanics anal ysis
because this huge scatter that you' re seeing on this
chart really dominates the results and the
probabilities of getting a | arge crack.

You' |l notice the horizontal |ine here at
1 mllimeter per year and then if | go up an order of
magni tude to where those higher data points are,
that's 10 or actually nore like 15 mllineters per
year and in our Mnte Carlo sanpling in this
probabilistic fracture nechanics, one out of every
t housand points that we pick is way up there, that's
over half an inch per year and of course those are the
ones that lead to ultimately to the net section
collapse if it's grown at that speed.

MEMBER WALLI S: So one could wonder if
your tail is right -- I've got 6 points up there at
t he hi gh end.

MR, RI CCARDELLA: Yes.

MEMBER WALLIS: And | sort of wonder if
cutting off the tail in the statistical way --

MR. RI CCARDELLA: Well, but where | cut it
off -- I"ve presented yesterday results where |I did a

log triangular and then also a |log normal and show
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that that was about a factor of 2 difference on the
probability of failures.

The log nornmal didn't cut off the tail.

MEMBER WALLIS: | think you did a splendid
job with what was avail abl e.

(Laughter.)

MR, MATTHEWS: And that s what's
avai | abl e.

MEMBER WALLI'S: But we've got to face up
to the fact that there's a lot of insecurity about
this and | agree, you have to do statistics, but then
how you treat that tail up at the top there nakes
quite a difference.

MR, RI CCARDELLA: Wll, that's why |
presented results from treating the tail in two
di fferent ways.

MEMBER WALLIS: | know.

MR. RI CCARDELLA: To show what the effect
was.

MR. MATTHEWS: The tail is a couple of the
wor st perform ng heats.

MEMBER WALLI S: It's actually about six of
t he worst perform ng heats.

MR. MATTHEWS: Above the 75th percentile,

yes. It would be.
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MEMBER RANSOM  Well, is the heat, for
exanpl e, a random paraneter? It seens to be a nore
i nportant variable than any of the rest?

MR MATTHEWS: It is.

MEMBER RANSOM  Why are you focusing on
t hat then?

MR. MATTHEWS: W don't know which heats
a priori are going to be the ones that going to --

MEMBER RANSOM If I were the genera
public I would say naybe you better take the worst
heat .

MR. MATTHEWS: That's one approach t hat we
could do. But the approach that we've proposed is to
take a -- what we consider a fairly conservative
estimate of what the crack growh rate m ght be for
there. Certainly, it's not the ultimtely boundi ng
every data point that's ever been generated crack
grow h rate and then use that to make a best estimate
of how far the crack would grow in the next interval
and then tack margin on so that even if you' re off
sone, you've set a limt. So even if you mss it,
you're still not into any ki nd of catastrophe and even
if we did mss it, and the crack did go through-wall,
we're still well away from a net section coll apse

because you've still got tine for that crack to then
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turn and grown circunferentially.

MEMBER RANSOM Maybe |I'm m ssing
sonet hi ng, but do you drive on uncertainty to go al ong
with this best estinmate?

MR, MATTHEWS:  No, no.

MEMBER RANSOM But if you' re going to use
probabilistic methods it woul d seemli ke that woul d be
the appropriate thing to do.

MR. MATTHEWS: In this right here, in the
probabilistic nethods, we didn't use a curve with an
uncertainty. Wat we used -- well, | guess it m ght
translate into that, but we used the whol e scatter of
the data base was put into the -- and sanpled in the
Monte Carl o anal ysi s.

MEMBER KRESS: How | ong do you scatter
above the 75 percent --

MR. MATTHEWS: Actually, the whole data
base was used in the Monte Carlo. And |like we said
yesterday, we don't have any zero points in here.
They weren't included --

MEMBER WALLI S: You see, your whole
hypothesis is stress intensity factors and the main
vari able affecting crack growh rate and that isn't
shown at all fromthis figure.

MEMBER SHACK: For a given heat.
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MR. MATTHEWS: For a given heat it is.
And if | had plotted these so that you could tel
these two and whatever the other points are for one

heat and these down here are from anot her heat, you

could say that well, okay, this shape is probably
pretty good for a given heat. The heat gives us a
sensitive paraneter, but we don't know those

paranmeters necessarily that's driving that for every
heat out in the field.

MEMBER WALLIS: Well, we're not going to
resol ve this today.

MR, MATTHEWS: No, we're not.

MEMBER FORD: Hol d on, there m ght be a --
John Hi ckl i ng.

MR. H CKLING John Hickling, EPRI. My
| just rem nd you of two things | presented yesterday.
| did, in fact, show two curves of the individua
heats and at least in one of them you could see as
Bi |l Shack says, the 50 is quite reasonabl e on a heat
to heat basis, but let nme rem nd you that all of the
| ab data does tend to be biased towards hi gher stress
corrosion crack growh rates because a deliberate
choi ce was made when nmany of the experinents were done
to choose a heat which was known to be susceptible to

cracki ng. And that's a bias which is in the
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| aboratory data inevitably because the experinenter
was desirous of obtaining a result in his test. And
| fully -- 1 wunderstand the problem that one has
visually with this picture. | have it nyself. There

is that hidden bias in there which shouldn't be

forgotten.
MEMBER FORD: Coul d | ask that we nove on?
MEMBER SHACK: Since we're all talking
about our warm and fuzzy feelings, ny warm -- the

probl emwhere | don't have the warmand fuzzy feeling
isinthe Ksolutions yet. Until Pete explains to ne
why the zero degree nozzle one doesn't act |ike the
way | expect it to act, that's really steponeinthis
whol e process. |If I'"mnot warm and fuzzy up there,
then I have a tinme followi ng the chain down.

MEMBER SHACK: K is not the driver.

(SI'ide change.)

MR.  MATTHEWS: Let's see, where was 1|7
Then | was going to nove into denn Wite from
Dom nion had gave a presentation on the work that
Dom ni on Engineering is doing for the MRP relative to
the progression or the possible scenarios for
progression froma leak to a cavity and his work was
trying to answer a couple of questions if there is a

significant amount of head loss, would it be
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detectabl e visually? And | think his conclusion there
is yes, the products that are going to be generated in
that corrosion are going to be avail able on top of the
head for detection and then is there a period of tine
following the initiation through-wall |eak for which
there is assurance that if we don't have unaccept abl e
reactor vessel head corrosion and we believe, but we
haven't finished the work yet, that there will be a
significant period of tinme between the initiation of
any corrosion and the tinme the cavity gets to be
significant and the growth rate becones significant.

(Sl'ide change.)

MR  MATTHEWS: He |ooked at all the
possi bl e nmechani sns and he characterized them as a
function of the flowrate from10°® up to 1.0 gpom He
| ooked at the thernmal-hydraulic environnment, the
chem cal environnment, properties of boric acid and
t heir conpounds and the rel evant experinental results
that are avail abl e.

Hi s concl usion at that point was that the
leak rate is expected to be the key paraneter,
primarily | think based on a couple of things. The
expansion cooling at the leak rate increases,
potentially could get to the point where aliquid film

woul d be avail able and then it would be very easy to
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get sonme very high concentrations of boric acid at
essentially saturation tenperature and atnospheric
pressure which are known to be highly corrosive. And
then the increasing | eak rates fromhigher velocities
could get into erosion or flow accel erated corrosion
mechani sns.

MEMBER FORD: Could you go back to that
|ast slide? | want to be sure that we all realize
that there's very, very little data to support this
hypothesis as to the specific nechanism of
degradation. That is reasonable. The hypothesis that
the leak rate is a critical paraneter is reasonabl e at
this stage.

| f subsequent experinments, which | hope
there are subsequent experinents to prove this
hypot hesis, then it's going to be fairly obvious that
current technical specification of one gallon per

m nute may have to be nodified. Do you agree?

MR MATTHEWS: | guess I'mnot going to
try to answer that right now. | don't know. One
gallon per mnute clearly -- | nmean clearly Davis-

Besse got into a situation where they eroded a cavity
or corroded a cavity on their head with | ess than one
gal l on per m nute | eak.

If the purpose of the one gallon per
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mnute tech spec is to try and prevent sonething like
that, it doesn't doit. |If that is not the purpose of
the one gallon per mnute tech spec, then maybe it
doesn't and I'm not a tech spec guy. "' m not sure
what the purpose of that 1.0 gpmwas to start wth.

MEMBER WALLI S: Ckay.

MR. MATTHEWS: But if you're going totry
and protect bio tech spec on unidentified | eak rate,
1.0 gpmwill not -- | nean it clearly did not stop
what was going on at the Davis-Besse plant.

MEMBER WALLI'S: Thank you.

(Sl'ide change.)

MR, MATTHEWS: The leak rate also
det erm nes how nuch boric acid gets out of the system
on to the top of the head or wherever else it goes and
denn tried to use -- or | don't know that we've
actually gotten to the point of trying to define a
time line. I think he has |ooked at how nuch | ow
all oy steel material m ght be |ost versus the vol une
of boric acid and/or corrosion products that woul d be
avai l abl e for detection. He did not present anything
on that. This was the basic result that he had going
froma through-wall |leak to the annulus that was not
| eaking to the top of the head because of bei ng seal ed

off above the leak for sone reason, having zero
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| eakage up to .01, | nean .001 gpm .01 and then the
various increasing flowrates on up to greater than .1
gpm

The types of flow, | mean the types of
possi bl e significant corrosion mechani sns or
degradati on nechani snms that woul d be taking place in
each of those flow regines and this seens to present
a pl ausi bl e progression fromthe through-wall crack in
the nozzle or weld progressing to a larger flaw with
a larger flowrate in the degradati on progression as
we go.

Alnost all the other nozzles that have
been detected with leaks in the U S. industry, well,
in the world, have been in this range here where
there's been very, very little flow rate and very
little boric acid accunul ation on top of the head.

| guess we think that Davis-Besse had
progressed further in that process and we're over into
this range of degradation creating a |arger cavity.

A enn's not through with his work. It's
| abel ed prelimnary. Wen he gets through with that,
we wll find, I think we'll be putting nore of a tine
line on this as best we can, but |ike we say, there's
not a lot of work at these kinds of flowrates at this

point and trying to do that we may wind up trying to
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spec tests that need to be done at these flow rates.

MEMBER WALLIS: This is very interesting
prelimnary work and | agree it presents plausible
progressi on and we had sone questions about sone of
the details yesterday which I don't want to get into.

| just wanted to ask that although this is
prelimnary, you are sonehow using it in the guidance
whi ch we're going to get next and when to inspect. |
mean what do you expect to happen physically and it's
going to influence your strategy of inspection, it
seens tonme. Isthis very prelimnary work, being fed
into the inspection strategy or not at all?

MR MATTHEWS: I think it wll be.
Basically, if you recall from the presentation
yesterday on the inspection plan, that initial
proposed i nspection plan did not take i nto account the
wast age i ssue in any shape other than to assune that
there would be sone inprovenents in the boric acid
control program that would prevent that issue from
happeni ng.

The staff gave us the cooment. W need to
marry these two i ssues and so we' ve taken that comrent
back and we're going to try and very rapidly conme back
with a nodification --

MEMBER WALLI S: So you don't have an
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answer to ny question yet.

MR. MATTHEWS: Well, the answer to your
question is no, this was not taken into account
because that programthat we initially proposed --

MEMBER WALLI S: But you're thinking of
taking it into account?

MR MATTHEWS: Yes. This would have to be
taken into account in response to the staff's request
that we marry any inspection prograns --

MEMBER WALLIS: Realizing that again this
iS not a very secure science.

MR. MATTHEWS: Right, it's plausible, but
is it absolute, no, not yet.

MEMBER FORD: |'d point out for the record
t hat corrosion science is one of the ol dest sciences,
in ny own defense.

MR MATTHEWS: Okay.

MEMBER FORD: | nean they all do. Science gets
them al | confused.

MR. MATTHEWE: Then we presented a
presentation, M chael Lashley nmade this presentation
on the proposed i nspection plan that we had di scussed
with the staff on May 22nd and |like we said that
initial proposed inspection plan did not take into

account on how to protect against the wastage issue.
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It was a nozzle ejection issue that that plan was
trying to protect against.

We received significant cooments fromthe
staff that we should marry the plan with the wastage
protection i nspection plan and | ook at, Iike you say,
the time frane for the wastage devel opnent, whet her or
not the tight nozzles wll indeed | eak because one of
the basic tenets of the plan was that they would and
t hat vi sual woul d be an adequate way to detect initial
| eakage in the plant.

And then the policy issue is that an
acceptable way to detect when a plant initially has
the problem by an initial |eak and then we also did
not address replacenent heads because we recognize
they would be of a different material, but they said
the plan needs to at |east put out sone Kkind of
i nspection recommendations for the replacenent head.

|'ve left out all the detail slides here,
but just went straight to the flow chart.

(Sl'ide change.)

MR,  MATTHEWS: Like | showed earlier,
categorized plants, that's |low susceptibility,
nmoder at e susceptibility and high susceptibility based
on their effective degradation years. A |ow

susceptibility plant, we had recommended t hat they do
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100 percent bare netal visual or alternatively if they
chose or wanted to, 100 percent NDE. Do that once
every 10 years after the plant has been operating for
20 years, sone tinme in their third interval

For a noderate susceptibility plant, we
had recommended 100 percent bare nmetal visual. The
first outage that they entered this category and then
once every two effective degradation years after they
get into that category. Put a cap on that of 5
effective full power years because sone of the |ow
tenperature plants two effective degradation years
could be a significant amount of tinme. |If it's a high
tenperature plant, two effective degradation years is
effectively going to be every refueling outage.

Al ternatively, they coul d al so performthe
nonvi sual NDE, the first outage, and then at half the
frequency of the visual because the nonvisual NDE
woul d detect cracks at a nuch earlier stage than the
vi sual woul d.

The hi gh susceptibility cat egory,
initially we were thinking about just doi ng bare netal
visual, but could cover what we don't know. It was
recomended that we include 100 percent NDE for those
plants that are in the high susceptibility category

and there was a tinme, a grace period because -- four
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years after NDE category or issuance of this plan and
t hat was because there's a |limted anmount of tools out
t here and when the plan hits the street, there nmay not
be enough tools to do all the plants that m ght be in
that category the first tine it's out there.

But like I say, it's to cover what we don't know and
we're requiring themto do that.

The bare netal visual would have to be
performed every refueling outage or alternatively the
nonvi sual the first tinme in every four effective
degradation years. And the four effective degradation
years were based on how |l ong the cracks would take to
grow t hrough-wal |, etcetera.

MEMBER FORD: Again, just for the record,
| think that's a very dangerous argunment to make.

MR. MATTHEWS: Wi ch one?

MEMBER FORD: Just because you don't have
the tools, you' re not going to inspect.

MR,  NMATTHEWS: The basic plan is based
upon the visual and the NDE requirenent that we're
placing on the plants when they enter the high
category is there, like | guess in the ternms of ny
executive vice president, that's to cover what we
don't know. W base the plan on what we think we know

and that the visual was adequate to cover that. The
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nonvi sual was there to cover what we don't know.

MEMBER FORD: |'massum ng that since this
i's on-going discussions with the staff --

MR. MATTHEWS: They're likely to have a
di fferent perspective.

(Laughter.)

MEMBER WALLIS: Could | ask, it is based
on what you think you know and the argunents for what
you t hink you know are overly -- have been quite good.
But we' ve heard good argunents before Davi s-Besse t oo.

MR MATTHEWS:  Yes.

MEMBER WALLI S:  So once per 10 years seens
as if you're really very, very confident that nothing
surprising is going to happen in those 10 years.

MR MATTHEWS: Like | said, this initial
pl an was based on just protecting against the next
section coll apse fromPWSEC. As we go back and try to
marry this inspection plan with sonething that's going
to protect against the possibility of a wastage
cavity. | suspect that several of these frequencies
will have to be changed and possibly even the
i nspection techniques.

MEMBER FORD:  Okay.

MR. MATTHEWS:. Once you do the i nspections

what we had the plants do, if they detected a through-
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wall leak, the plant is reclassified as a high
susceptibility plant and the only way to get out of
that category then is to replace the head.

| guess theoretically you coul d repl ace al
t he nozzl es and wel ds, but that woul d be prohibitive.
W require them to -- they would be required to
characterize the indication that they have that's
generated the through-wall | eak or through-wall crack
or the leak. W can't run with that, so to prevent
| eaks in the future we'd have to pare that nozzle and
then perform 100 percent NDE on the rest of the
nozzl es.

This was at the next refueling outage and
| knowthis is one of the things we received comrents
on as allowi ng another cycle there. W'IIl have to
| ook at that.

Basically, the | ogic behind that was you
had perforned sone inspection that assured you that
you had detected all of the | eaks and you repaired al
of the | eaks. Agreed, there is sone small probability
t hat anot her | eak m ght devel op in the next cycle, but
you're not sitting there with another nozzle that's
been | eaki ng for a nunber of years and growing a Circ.
fl aw because that woul d presumably have been detected

in the other inspections. So that was the initial
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| ogic between doing that. The plant would then be
recl assified and go back into the high susceptibility
category.

If alowsusceptibility plant detects any
cracking, we're going to stick that plant into
imrediately into a noderate susceptibility cracking
plant, unless it's through-wall and then they go to
hi gh. And then based on that crack and everything,
they would have to determne their new inspection
i nterval and what category they would be in.

But that's basically the initial plan. |
can say we've recei ved comments fromthe staff when we
initially presented this. W're on a fast track to
try and incorporate those comments and decide how
we're going to nodify our plan to address the issues
that the staff raised and get back with them on
anot her proposal .

MEMBER SHACK: Your tenperature counts for
one of the big variables that you' re going to have in
your susceptibility. The other one is the heat, the
heat vari ati on which we have no good way of handl i ng.
Have you | ooked to see with your current schene what
fraction of the heats you would be | ooking at in the
hi gh susceptibility category, that is, would you have

captured a fair sanple of the heats to assure yourself
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that you didn't have a noderate susceptibility plant
based on tenperature with a high susceptibility based
on heat?

MR MATTHEWS: W haven't done that, but
| think we have the information that we coul d do that,
that I ook. And that's sonmething |I think we ought to
go back and take a | ook at.

MEMBER SHACK: It seens to ne that sonehow
you ought to set this wup so that your high
susceptibility thing where you' re going to be doing
t he nonvi sual captures at | east enough of the heats to
give you a confidence that you' ve |ooked at those,
even though they m ght be noderate susceptibility in
ternms of tenperature.

MR MATTHEWS: Pete, you want to say
somet hi ng?

MR. RI CCARDELLA: Yes, | just wanted to --
this is Pete Riccardella from Structural Integrity.
Renenber that a big part of the categorization is
based on the high susceptibility heats. Renenber our
time to | eakage correlation which is that Weibull fit
is strictly the B & Wplants. So pretty much that
part of the assessnent is based on the higher
susceptibility heats. And --

MEMBER SHACK: You did a triangular
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di stribution, but your triangular distribution was
only --

MR. RI CCARDELLA: Only of the seven B & W
pl ants which tended to be -- we believe, tends to be
t he hi gher susceptibility heats and don't forget we
al so correlated the crack growh to those as well.

MEMBER SHACK: You mght get a certain
amount of debate on that in terns of the heat basis.

MEMBER WALLI S:  Yeah, | think so. They're
hi gh tenperature plants. W don't know really know
that they're the high susceptibility heats. There
coul d be sone other -- heat is such a nysterious thing
that there could be other bad heats out there and I
woul d really like to have a physical basis for nmaking
the difference, not sonme nysterious heat that no one
knows what it is.

MEMBER FORD: 1'd like to draw a close to
this particular nmessage. Any other questions.

MEMBER RANSOM I"d like to make an
observation or a comrent that this may not apply to
future things, but just the Davis-Besse observati on of
one of sinply taking the massive material renpoved from
the head and did a chem cal analysis, you would have
realized that the iron content, the anount of iron

you're renovi ng was significant.
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And 1" mwondering i f a nass bal ance on the
iron, | know that in a nuclear plant on any
radi oactive material there's a very detailed nass
bal ance nade. But even if you just took the materi al
off the head at an inspection and analyzed it, you
woul d real i ze whet her you' re renovi ng grans, kil ograns
or what mass of iron is being renoved and in fact, it
m ght be worthwhile if the materi al has been preserved
fromthe Davi s-Besse head to estimate hownuch ironis
actually in that.

MR. MATTHEWS: |'m not aware of how many
barrels do you have | ocked up somewhere. None?

MEMBER SIEBER  Well, a lot of it stayed
on the head, but sone dripped down t he sides. Sone of
it went into fan coolers, sonme of it is all over the
cont ai nment .

MEMBER RANSOM  Sure, so that would only
tell you that if you are renoving significant iron in
that, that | actually renove nore than that.

MEMBER SI EBER: That would tell you --

MR. MATTHEWE: Probably not totally
uniformin its constituency either.

MEMBER S| EBER.  Ri ght.

MR. MATTHEWS: Coming out in this anpunt

versus that --
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MEMBER RANSOM Wl |, you' ve got to sanple
it, of course, than do a statistical
MEMBER FORD: I'd like to bring this

particul ar di scussion to an end. Thank you very nuch,

Larry.
MR. MATTHEWS: You're quite wel cone.
MEMBER FORD: W'd like to call on the
staff, Bill Bateman.

W'd like to ask Bill Bateman and his
staff to make their presentations.

MR. BATEMAN: Good nor ni ng. I'm Bil
Bateman, NRR, Chief of the Mterials and Chem cal
Engi neering Branch and with ne at the table are Ed
Hackett who is representing the Lessons Learned Task
Force and Jack Grobe from Region IIl as a Division
Director of Reactor Safety and al so | eading the 0350
Panel .

(Sl'ide change.)

MR. BATEMAN:. 1've got one slide here and
|"mgoing to try and go over quickly what the staff
di scussed yesterday. The first itemis to update you
on where we're at with respect to the status of the
bulletins from the last tinme we briefed the full
commttee. |1'Il start with Bulletin 2001-01. As you

may recollect, Bulletin 2001-01 was i ssued to address
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the concern with circunferential cracking and vessel
head penetrations.

We enphasize with the bulletin that the
hi gh susceptibility plants had to inspect within a
certain tinme frame and that was acconplished and we
dididentify, the plants did identify some cracking in
VHP nozzl es and those were repaired.

Thi s nost recent outage season, there were
no ot her additional cracks identified as a result of
i nspections that were performed. So that gives us at
this point some confidence in the susceptibility
nodel . | know we' ve had di scussi ons here about heats
and their potential inpact and | think there's
definitely something we're going to | ook into, but at
| east at this point in tinme we haven't found anything
as a result of the inspection data that woul d concern
us that we are totally msled by the tine and
tenperature susceptibility nodel. So that's kind of
the status of where we're at with Bulletin 2001-01 at
this point.

VEMBER LEI TCH: I have a question that
relates to BWRs. W th respect to the CRDM cracking
issue, the boron in the PWRs was an inportant
i ndicator that we had sone incipient through-wall

cracks and the BWRs we don't have that obviously. And
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in the stub tube barriers, we have sone of the sane.
| nmean it's difficult to inspect which mght be
anal ogous to the head of the PWRs. It's -- there's
sone tolerance perhaps for, in sonme plants, for a
little bit of | eakage down there. There are so many
things that can possibly leak. It's not unconmon to
have a few drips com ng out of there which may be, in
my m nd anal ogous to the tol erance in the PARs and t he
fl ange | eaks and that's kind of clouding the picture.

Admttedly, you have a nuch |ower
tenperature down there in the BWRs, but | guess ny
question is have you thought at all about whether
there's applicability of this issue to the BWR stub
tubes and other, CRBs and other instrunentation
penetrations that are down there in the belly of the
BWRs ?

MR. BATEMAN. Yes. We have. As a matter
of fact, there are at least two plants that cone to
m nd that have had | eaks in their stub-tube welds and
we have allowed themto roll repair those stub tubes
to stop the |eak.

But the one thing that we do take sone
confidence in is the weld bead and how the stub tube
is connected to the housing such that even if the weld

were a through-wall crack you still have that weld
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bead around t he OD of the stub tube that woul d prevent
nozzl e ejection.

MEMBER LEI TCH: I guess |I'm just not
fam liar enough with that design to qui ck picture what
you're saying. Could you say that again?

MR. BATEMAN: You have t he stub tube which
cones t hrough which you install the housing and then
you basically weld the housing to the stub tubes. So
if you picture a Philip weld inyour mnd, that Philip
weld is attached to the housing and to the stub tube.
If that crack, if that weld were to crack, you still
have the Philip weld which acts as a bl ocker for that
housi ng to go, nove through the stub tube and out of
the bottom of the vessel, where you don't have that
situation here in the PWR design.

MEMBER LEI TCH: So you could get a
significant |eak, but not a --

MR. BATEMAN. But not an ejection, right.

MEMBER LEI TCH: Ckay. And the tenperature

MR. BATEMAN. Substantially | ower, so you
woul dn't expect there to be nearly the susceptibility.
W have seen sone |eaks at the ol der
plants, Nine MIle and Oyster Creek have got sone

| eaks. As | said and we have perforned sone role
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repairs as a tenporary repair, but we're pushing for
nore permanent repairs. There is a recent code case
that's provided an avenue for them to make a nore
per manent repair.

MEMBER ROSEN: What's the tenperature at
the stub tube, typically?

It seens | ower.

MR. BATEMAN: Right off the top of ny head
-- what's the saturation tenperature for --

MEMBER LEI TCH: 545, | think.

MEMBER ROSEN:. So it's in the range of the

cold head plants, PWR cold head, even bel ow that.

MR. BATEMAN. |'mnot exactly sure either
what the weld material is. | thinkit's -- and maybe
sonme of my staff mght know | think it's a stainless

steel weld as opposed to an alloy 600 wel d.

MEMBER ROSEN: But a few degrees
tenperature difference is very significant. | nean
this phenonenon is highly tenperature dependent and
what you would expect in the normal engineering
disciplines to not matter, a few degrees Fahrenheit,
it turns out to matter quite a bit.

MEMBER SHACK: Well, I'mnot sure that's
true in this case. You know the nechanismin the BWR

is not PWsCC and | don't -- | was actually trying to
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think last night when G aham nentioned this to ne,
what we know about tenperature dependence, but by and
| arge the tenperature dependence of the nechanismis
likely to be operative in the BWR | don't think wll
be as tenperature sensitive as PWSCCis, although I
don't think we have a whole lot of data on that
al t hough Peter woul d know t hat.

MEMBER FORD: | don't know if | can say
anyt hi ng because of a conflict of interest but I'm
sure Dr. Hickling could address that issue.

MR HI CKLING Just a brief, comment,
John Hickling, EPR. Bill Shack is, of course,
conpletely right. It's a different mechanismin the
BWR and the weld netals susceptibility, whether it be
182 or to a | esser extent 82, is well known, has been
for many years. But it's not conparable, certainly

not in terns of tenperature dependance to the PWR

situation.

MEMBER ROSEN: | got too far along there.
Really, all | was trying to find is what is the
tenperature and | think the answer was 545 or

sonething |ike that.
MEMBER WALLIS: In ternms of a Scott curve
you' re probably bel ow the magi ¢ nunber 9. It's not 9

inthis material. But it's sonething.
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MEMBER SHACK: No, no, no. Because your
activation energy is likely to be quite different and
it'"s cold confort farm It mght be cold --

MEMBER WALLI'S: That doesn't hel p you?

MEMBER SHACK: That ain't buying nearly as
much as it does in the PWR case, at |least | believe
that would be -- there's nuch sparser data.

MEMBER FORD: But if | could nmake a
comment inrelationto your concern which really cones
down to is anything being done about assessing that
particul ar phenonenon and yes, there's a trenendous
anmount of work being done, background work in the
| aboratory on cracking of 182, 82 and 600 in BWR
envi ronnments.

It's not as though we're just sitting on
our thunmbs and doi ng not hi ng.

MR. HI CKLING John Hi ckling, EPRI. | had
one conmment. O course, in the BWR you have an
effective mtigation technique by the use of hydro and
wat er chem stry and one of the main driving forces
behind hydro and water chemistry is to protect that
sort of material down at the bottom of the head.

MEMBER LEI TCH: Yeah, it's just there is
a lot of history before sone of these plants went to

hydrogen water chemstry and sonme of that wth
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relatively poor control of reactor water chem stry in
the early years.

MR. BATEMAN. Ckay, I'll nove on to the
status of Bulletin 2002-01 which was the bulletin we
i ssued right after Davis-Besse head degradation was
identified and that bulletin was issued to give the
staff assurance that there were no ot her Davi s-Besse's
out there. And basically issued that bulletin
requesting licensees to respond within 15 days and
they did and we basically have reviewed all the
responses and at least at this point in time have

confidence that we don't have any other Davi s-Besses

out there.

We had sone di scussion yesterday, as you
recall, about how do we gain that confidence and was
basically based on the Ilicensees' responses and

subsequent phone calls by ny staff to follow up on
questions that arose from our review of their
responses. It was not based on individual NRC
observation of each reactor vessel head.

So anyway, that's where we're at wth
Bulletin 2002-01. When we did get the 60-day
responses which asked for information on their boric
acid i nspection program Those cane in, | guess, |ast

week and we're in the process of review ng those. |
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think we got through about 20 percent of those. So
that's where we stand on Bulletin 2002-01. Any
guestions on that?

kay, the next itemis we spent quite a
bit of time yesterday listening to data anal ysis of
crack growh rates and all that sort of thing and I
think where it's all leading tois where do we go from
now? | don't think any one of us wants anot her Davi s-
Besse head degradation type scenario. | don't think
any of us wants any nore circunferential cracking to
the extent that we found at Cconee. So that's where
our challenges are. \What's the next step to go on
from here?

And | think it's the inspection plan.
think that's where we're at. We've got to agree
between the industry and ourselves what will be an
effective inspection claimso that we don't have -- we
won't have this kind of situation again and that's
what we're working on right now. You heard the
i ndustry's presentation. W're basically at this
st age wor ki ng on a pi ece of generic correspondence to
bridge the gap between now and the tine we cone to
agreenent with industry and then in some way codified
either in the ASME code or through rul emaki ng and t he

regul ati ons.
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W haven't decided exactly what our
position is on that yet, but | can assure you that it
will be in excess of what industry has proposed.
Until we -- and then we'll back down from that over
time, given that industry presents a technically sound
argunment to justify that.

MEMBER LEI TCH: What's the tine frame for
this interim communication? Do you have a tine in
mnd for that?

MR. BATEMAN. It's in draft right now and
it's going to be noving pretty quickly, so | would say
barring any unforeseen difficulties, | would say
within the next nonth and a half.

MEMBER LEI TCH: Before long, the fall
out age seasons is going to be upon us.

MR, BATEMAN:  Yes.

MEMBER LEI TCH: And | ' msure that a | ot of
plants, if that inpacts their inspection programin
the fall, as | suspect it mght, they need that
information in a tinely fashion.

MR. BATEMAN: Agr eed. And we've had
various |icensees express that to us.

MEMBER S| EBER:  Actually, if youwanted to
hire technicians and rent inspection equi pnent, they

ought to know now.
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MR. BATENMAN: | think a smart |icensee
woul d - -

MEMBER SIEBER: Do it any way.

MR. BATEMAN. Do it any way. | nean if
you're going to wait around for the regulator to tel
you what to do, you may be caught between a rock and
a half place when it cones to outage tine.

MEMBER ROSEN. How are you goi ng to i npose
the requirenents of this new plant? What regul atory
vehicle will you use?

MR. BATEMAN: What we're contenplating
right nowis a bulletin and a bulletin basically is
not -- doesn't require licensees to do anything. W
only have limted vehicles that require |icensees to
do anything, for exanple, orders. We're not
contenplating orders at this tine, but I think it wll
be based simlar to the Bulletin 2001-01 where we'l|
ask the licensees what their plans are and we'l
represent what we consider to be an acceptabl e answer
to that question.

It would be undoubtedly based sonmewhere
along -- sonething simlar to what the |icensees have
presented for an i nspection plan, but nore than likely
wi |l have different intervals and frequency, different

nmet hods and frequenci es.
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Any ot her question son that? If not, I'd
like to turn it over to Jack G obe, to give you a
brief update on the 0350 Panel.

MR. GROBE: Thanks, Bill. | apologize.
| wasn't able to reduce it to one slide, but I do have
a couple of slides, just sunmarizing what we talked
about yesterday.

Fol |l owi ng the discovery of the cavity in
early March at Davi s-Besse, the NRC chartered what's
referred to an 0350 Panel. It's a nore extensive
oversight process for a plant that neets certain
criteria and the bases for chartering that panel were
that the head degradation issue at Davis-Besse
certainly represented a conplex and substantive
techni cal issue, but also posed a nunber of conplex
regul atory issues and organi zati onal issues for the
NRC.

The plant has been in extended shutdown
situation with a regul atory hold on that shutdown and
that's through a confirmatory action letter. 0350
enhances our ability, as an agency, to define and
communi cate what we believe are necessary actions
prior to restart and it al so enhances our ability to
coordinate the agency activities in response to the

situation at Davi s-Besse. So those are the bases for
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formati on of the 0350 panel.

(Sl'ide change.)

MR. GROBE: There's a nunber of goal s that
the panel has. The first of those is to ensure that
we have a broad and integrated focus on assessnent of
the facility performance. For a normal plant in an
operating configurationthat assessnent woul d be under
the responsibility of the branch chief and the
regional office and the inspection staff that feed
into that. In a case |ike Davis-Besse, we want to
have a nuch nore substantive oversight process.

In addition to that, the 0350 panel
insures that there's a shared understandi ng between
both First Entergy, the l|licensee, the NRC and the
public on the issues that need resolution prior to
restart.

Al so, the panel has the capability to
break down organizational boundaries in the Agency.
We have a nunber of staffs that are involved in
response to this situation to ensure effective and
efficient utilization of Agency resources and to
mnimze the inpact on the licensee. The panel is
able to bridge those organi zati onal boundari es.

I naddition, we've had extensiveinterface

with concerned citizens in the area of the plant,
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concerned groups of citizens across the country,
federal, state and | ocal elected officials, as well as
the nmedia and the 0350 panel gives the agency a
central focus for a single point of contact on
consi stent comuni cation with the public.

Two other focus areas, the panel wll
provide restart -- excuse ne, oversight follow ng
restart. During the course of an extended shutdown
like this at Davis-Besse, part of our normal
assessment programi ncl udes perfornmance i ndi cat ors and
those performance indicators that are operationally
focused wll atrophy during the shutdown tine frane.
So the panel will continue to provide oversight after
restart until it determ nes and recommends to senior
agency managenent that the plant is ready toreturnto
the routine reactor oversight process. And finally,
one of the responsibilities of the panel is to create
a conpehrensive public record, publicly available
record of decisions and activities that go into the
Agency's acti ons.

MEMBER LEI TCH:  John, I'mstill alittle
uncl ear. Wose approval of the NRC is required for
the restart, is it this 0350 panel and the approval
chai n?

MR. GROBE: No. No. The panel is
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chartered by the regional adm nistrator, JimDyer in
Region Il1l. As far as a restart decision, the panel
wll go through a structured process to get to a
recomrendation for restart. That reconmendati on will
be made to Jim Dyer and then Jinls responsibility is
inwith -- in coordination with SamCollins, Director
of NRR and Bill Kain and Bill Travers, the Deputy DDO
and EDO. W'Ill make the final restart decision.

As far as return to service, excuse ne,
return to the routine reactor oversight program
again, that's a recommendation of the panel to Jim
Dyer and he will coordinate with SamCol lins on that.

MEMBER LEI TCH:  Ckay, thank you

MR. GROBE: But Jimis the person that
makes those deci sions.

(Sl'ide change.)

MR.  GROBE: The |licensee recently
submtted on May 21st what they refer to as a return
to service plan and that's avail able on our website.
It contains six substantive building blocks. That's
how the |icensee refers to them These buil ding
bl ocks form the mmjor tenets of their return to
service activities. First one, of «course, 1is
restoring the reactor head and they've chosen to

replace it. Second is |ooking at inside containment
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at the effects of |eakage and boric acid and that
includes two areas of focus. One is the reactor
cool ant pressure boundary, the remainder of the
react or cool ant pressure boundary beyond the reactor
head and the second is other equipnent inside
contai nment that could have been affected by the
at nosphere that existed in containnent.

The third is a system health assurance
pl an. The focus of that is to examne risk
significant systens that are i nportant to plant safety
and ensure that, in fact, their operability is where
the | icensee believes it is. Fourthis referredto as
program techni cal conpliance and what that neans is
are the prograns functioning as expected and there's
a nunber of focus areas here, one that the |icensee
has chosen is the boric acid corrosion nanagenent
program of course. Anot her one is the corrective
action program Both of those prograns didn't
function as expected, inthis case, the design change
process and there nay be others.

The fifth area is nmanagenent and human
performance excellence plan and | would include
organi zational effectiveness inthis. Cearly, there
wer e sonme deci sions made, judgnments made, activities

that occurred that involved human performance and
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that's an area that needs to be addressed. And
finally, any necessary testing before restart and then
after restart. So those -- hang on for just a second.
Those are the six areas.

The NRC will be creating what's referred
to as a restart checklist and that will be published,
publicly avail able. The restart checklist wll
contain these activities and others that the NRC
believes are necessary for resolution prior to
restart. That would al so include, for exanple, any
licensing actions that are necessary or code
exenptions and there nay be sub-elenents in these six
ar eas. These six areas clearly capture the major
flavors of what needs to be done before restart. And
t hen our assessnent in this context would be to ensure
that we're confortable with the |icensee's assessnent
of root cause in each of these areas; ensure that
there are detailed inplenentation of these activities
is going to address those causal factors; and then
exam ne their inplenentation, both by observing and
evaluating what they do and then conducting
i ndependent i nspections of other areas that they don't
cover. And finally, ensuring that any deficiencies
identified through the course of these activities are

adequately resolved prior to restart, those that need
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to be resolved prior to restart.

(Sl'ide change.)

MR GROBE: M final slideis just sinply
to refresh your nmenory on what inspection activities
are on-going right now The augnented i nspection team
conpleted its work in April. The purpose of the
augnent ed i nspection teamwas a fact-finding m ssion.
It did not put the results into a regul atory context.
The AI'T foll owup inspection which does that is on-
going at this tine. We've received substantive
information fromthe |icensee on the process they're
going to go through to replace the head and we're
crafting our inspection plan for that and staffing it
ri ght now.

And t he extent of condition, these are the
activities, the inspection activities that are on-
goi ng inside containnent. That inspection is also
under way.

Are there any questions that | can answer?
We covered this in substantial detail yesterday.

kay, thank you very nuch

MR. HACKETT: | didn't get down to as
efficient as Bill either, but | hope | can do this in
t hree slides.

Davi s- Besse Lessons Learned Task Force.
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|'"'m Ed Hackett. I'"'m the Assistant Team Leader.
Kicked off activities this week on Mnday. | guess
"Il start wwth the charter, again, |ike Jack said, we

went into pretty good detail on this yesterday. There

are five elenments that are listed here. | won't go
through those in detail. Only to nention that the
focus will be primarily on the top two, the reactor

oversi ght process and regul atory process i ssues. The
teamright now is consisting of nine staff fromthe
NRC. It's a mx of managers, technical staff, also
representation fromall three najor offices at the NRC
and the regions.

Ri ght now, we're | ooking at splitting the
teamtwo ways. Art Howell is the teaml| eader and Art

Howel | and sone of the regional folks onthe teamw ||

head a group that will largely interface at the site
and with the region and I will head a group here at
headquarters that wll deal wth npst of the

headquarters' activities.
In terms of schedule, | think Dr.

Apostol akis aid to ne yesterday, when you're done in

six nonths we'll have a good story. Unfortunately, we
need to be done in three nonths. | think we're
probably going to wish we had six nonths. But the

bottom line is we're |ooking at having to conplete
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this activity by Septenber 3rd with finalization of a
report. We're looking at doing it in tw phases. As
| nmentioned, we've only just gotten the teamtogether
this week, so we're sort of in a preparation phase
right now that includes putting together a |ot of the
processes and procedures for the group and just
getting situated physically. That will probably take
nost of the nonth of June. After that, we'll be in a
revi ew phase and a report preparation phase that wl|
extend frombasically July into Septenber.

A couple of things | mentioned al ong the
way here, there are other activities going on that are
rel at ed. There is a congressional investigation
that' s been organi zed t hrough t he Energy and Comrer ce
Subconmittee, United States Congress. That wll be
going on while this activity is going on also.
There's an NRC 1G investigation also into certain
aspects of the NRC deci sion nmaking process related to
t he nost recent outage and deferral of inspections at
Davi s-Besse. So those are going on also. There wll
be sensitivities and interfaces associated with that
in the Davis-Besse task force. There may be things
that the task force comes up with that need to get
handed off, in particular, to Jack's panel, for

i nst ance.
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In ternms of status, sort of where we are
right now, | think |I nentioned the top two. Team
menbers are here and ©physically located at
headquarters now, including all the regional staff.
There's going to be a |l ot of com ng and going fromthe
site. Team orientation, we had three days of
briefings that just concluded yesterday and Jack
briefed us for at |east three hours, | believe, as
part of what his group is doing yesterday. There was
a prelimnary Region Ill office visit schedul ed for
today. That is not happening since several of us are
going to be out there next week. The fourth bullet
down there, there is a site visit or what we've been
calling a public entrance neeting inthe site vicinity
at OGak Harbor, GChio. That's schedul ed for June 12 and
that will be in the norning of June 12. W' re
basically, we will do kind of what |'m doing here,
informthe public and the folks in the vicinity of the
pl ant, of what the task force activities are going to
be.

As part of the process, we are conducting
interviews with many of the NRC managers, the senior
managers. Mself and Art Howel | have done a nunber of
t hose already and several others are in progress and

the teamright nowis preparing detail ed revi ew pl ans.
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The last thing [1'Il nmention is to
suppl enment the neting we're going to be having out in
the site area next week, we also plan a simlar
neeting here at headquarters. Ri ght now, we're
wor ki ng towards having that on June 19 and nenbers of
the public are wel cone and invited to cone to that and
we will be soliciting any comments on the teams
charter at that point and al so next week. So that's
what | had in the way of status and 1'd be glad to
t ake any questions al so.

MEMBER FORD: |1'd like to thank you very
much. 1'dlike tojust say for the public record that
yesterday we had a 10-hour neeting in which all of
t hese topics which were covered in the | ast two hours
were very fully discussed, so that will be in the
public record.

MEMBER KRESS: One question before we
close to the staff, is anybody perhaps in research
wor ki ng on an engi neeri ng chem cal physical bottle for
this wastage problemto try to see if they can predict
by nodel ?

MR. HACKETT: 1'Il go ahead and speak for
the Research O fice, since that's ny hone base. Bil
Collins is probably the one. | don't know that he's

here at the nmonent. Bill's got the |lead for the NRC
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Research O fice on doing exactly that and it's
obviously the problemis defining the task and then
getting it done and getting the right amunt of
resources applied to it I think is going to be one of
t he key issues.

| think one of the things that's been
di scussed is obviously a teamng with the MRP to | ook
into doing some nore detail ed anal yses on the cutout
from the Davis-Besse head. There have been
di scussi ons of nmockups for a variety of the nmechani sns
that have cone up and have been di scussed here with
the Commttee. Al of that, as ny understanding
plans for that are in progress. Bill's branch has put
together a user request that's very conprehensive
that's been sent to the Ofice of Research and has
been iterated on several tines. And again, our
problemis going to be tinme and resources. There's a
ot of work | think that needs to be done here and
we' || probably be back talking to the Conm ttee about
that in the future, but the short answer is yes, that
type of work is underway.

MEMBER KRESS: 1'd be very interested in
t hat because that's the kind of stuff | used to do,
t hat kind of nodeling.

MR. HACKETT: We have the advantage that
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alot of folks want to work onthis. It's technically
exciting even though it isn't necessarily exciting in
the right way for the NRC and the licensee and the
public, but there's a lot of very interesting aspects
of this technically, so there is going to be a | ot of
wor K.

MR. BATEMAN: | would just |ike to nake a
point and it's one | tried to nmake in ny brief
presentation. My hope is we never have to deal with
this situation again and --

MEMBER KRESS: A good nodel might tell you
whet her you do or not.

MR BATEMAN: I'"'m hoping that an
aggressi ve i nspection plan woul d precl ude t he need for
any angst at all about whether or not this will ever
happen in the future.

MEMBER KRESS: | think that woul d i nvol ve,
if you saw any | eakage at all, regardless how big it
was, you have to go in and inspect to see if there's
wast age associated with it.

MR. BATEMAN: Ri ght.

MEMBER KRESS: Wi ch may be the sol ution,
you're right.

MR HACKETT: | think 1'd add one nore

comment just in closing. Allen H ser yesterday had a
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presentation that got into di scussion of managenent by
| eakage and I think we're starting to see that as a
theme with sonme of these recent occurrences when you
| ook back over this progression of D.C. Sumrer,
Oconee, now Davis-Besse. | think sone of the
di scussion yesterday went to the fact that these
pl ants were designed in a very robust way, defense-in-
depth, and so on. And for along tinme, alot of this
type of situation has been managed through | eakage
fairly effectively.

What we're seeing nowis erosion of these
margi ns and that may not be the prinme way of doing
this in the future.

MEMBER KRESS: | think the purpose of the
research and the nodel would be two things. One to
tell you that you do have to have |eakage that's
observable in order to get the wastage. That's
guestion one. Question two is how rmuch does the
| eakage have to be an dhow fast does it progress and
so that you can tal k about scheduling inspections. |
think those two things would be the purpose of
devel opi ng a good physically based, chem cally based
nodel .

MR. BATEMAN:. Just another point. | know

you have read t he root cause report and recogni ze t hat
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they characterize the root cause as a probabl e root
cause with a causal factor being at the blanket of
boric acid sitting on top of the head. At this point,
we don't know how nuch of a contribution that bl anket
of boric acid, crystal sitting on top of the head
actually contributed to the corrosi on of Davi s-Besse.
Qovi ously, other plants had through-wall cracks and
didn't have the sane anobunt of wastage around the
nozzles, but they also didn't have the blanket of
boric acid on top of the head either.

MEMBER KRESS: | woul d personally think
it's not very inportant but | have a nental nodel of
what's goi ng on.

MR BATEMAN: Yes. |'ve talked to a
nunber of people who feel that that blanket on top
probably did contribute in sone way to the wastage.

CHAI RVAN APOSTOLAKI S:  Okay, thank you,
gent | enen.

Pl ease cone to the mcrophone. ldentify
yoursel f first.

MR GUNTER: Yes, Paul Gunter wth Nucl ear
| nformati on Resource Servi ce.

A coupl e of questions. | noted that First
Entergy said that they were collecting the boric

deposits and they have the cutting of the wastage.
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Has staff nade a request or is First Entergy offering
sanpl es of the cracks in the nozzles thenselves? It
seens |i ke this woul d be wort hwhi |l e preserving as wel |
and |I'm wondering if, in fact, this kind of
information is forthcom ng.

MR. GROBE: Let nme start the answer and
then maybe Bill wants to supplenent and if First
Ent er gy has any contri butions that woul d be fine, too.

First off, there's very limted anmount of
t he boric acid on the head that was collected. At the
sane tinme, these repair activities were going on. The
utility was cl eaning the head and very little, if any,
of the existing boric acid, boric oxide corrosion
product bl anket on the top of the head was coll ected.
There were sone materials collected fromthe crevice
on penetration 2 when that penetration was renoved.

By and | arge, the cracks have been ground
out because that's part of the repair process, so
they' re ground away and there's very little data that
can be gained fromthat. All of these materials have
been transported to Lynchburg where they're going to
be examned and I think Bill's staff is going to be
involved in the decisions of what types of
eval uati ons, destructive eval uati ons wil | be

undert aken.
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MR. BATEMAN: First Entergy has been
wor ki ng very closely with us on the types of anal yses,
on what types of material to do, so the answer to your
guestion is yes, we are working, First Entergy is
working with the NRC to gather as much i nformation as
can be gathered fromthe sanpl es.

MR, McLAUGHLIN:  Paul, the process we've
been usi ng because all of this naterial is governed by
our confirmatory action letter, there's a section in
t her e addressi ng quarantine. All of these sanples are
bei ng handl ed under t he quarantine, so what we' ve done
is we developed, in conjunction with the staff, as
well as our root cause team we develop a witten
action plan on what's going to be done with those
sanples and results will be shared with the staff as
wel | as MRP and anyone el se who wants those and t hat
wll be done, as | described earlier. Right now we
have two nozzles in the cavity. W're going to
actually make a trip down to Lynchburg, Virginia which
is where those three pieces are stored right now and
develop a witten action plan on where to proceed as
far as the testing that's going to be required to
provi de the industry as much information as we can.

MR. GUNTER: But | guess in gathering --

MEMBER FORD: Excuse ne, could you just
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identify yourself?

MR. Mc LAUGHLI N: I'm sorry, Mar k
McLaughlin, First Entergy.

MR. GUNTER | gather though that thereis
some concern with regard to sanple size, that is
currently avail able. As far as physical evidence that
could be extrapolated further down the line. Aml
correct? That --

MR. McLAUGHLIN:.  Well, the one piece of
information that woul d have been nice and this is one
thing that's kind of a thorn in ny side because | was
the project nanager, but the one piece of information
that | ooking back I wish we would have gathered is
when we pul | ed nozzl e nunber 3, the cavity was full of
boron. If we had gotten sonme sanpl es of boron out of
that cavity it may have hel ped preclude sone of the
need for research as far as -- where there's sone
unusual chem cal conponents that were at work there
and it may have hel ped devel op sone of the corrosion
rates.

MR. GUNTER: Ckay, and just one fina
guesti on. Wth regard to the cladding separation
issue, | heard this norning that there was no evi dence
of separation, but that the dye penetrant test didn't

do it or wasn't taken, so am | to believe then that
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t he cl addi ng separation issue is inconclusive?

MR, MLAUGHLI N: |'ve perfornmed visua
i nspection and the reason that a dye penetrant test
has not been done is because there will have to be
sonme machi ne operati on done on t he out si de di anet er of
that cavity sanple and we will not do anything that
woul d be considered destructive. It would be
destructive to do that machi ni ng operati on and we wi ||
not do anything destructive to that sanple until a
witten sanple plan has been issued and that's what
we're going to be doing in the next two weeks. W're
going to get wwth the staff and take a -- physically
| ook at the cavity and that | would say that's going
to be done of the tests that wll be perforned.
However, we're not going to do anything that would
destroy any evidence prior to everyone comng to a
consensus on a witten action plan to do those tests.

MR. GUNTER  Thank you.

MEMBER WALLI'S: Now I' mcurious. You said
the cavity was full of solid material?

MR. McLAUGHLI N When we pulled -- yeah
when we puzzl ed nozzl e nunber 3, we had a canera that
was underneath the head, so you could see when the
nozzl e was renoved there was now we know it was a

boron iron m xture. | guess what --
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MEMBER WALLIS: |'minterested in hownuch
water was in there

MR, McLAUGHLI N: There wasn't anything
that ran out. You couldn't tell that there was water
t here.

MEMBER WALLIS: It could have been --

MR, McLAUGHLIN: It nmaintained its shape.

MEMBER WALLIS: It could have been liquid
boron, but then solidified, but it certainly wasn't in
aliquid state at all. It was full of solid.

MR. McLAUGHLIN:  That's correct. If you
| ook at the video, it appears that it's carbon steel
and you know, if you have an ant farmand you can see
all the holes through the glass, that's what it
appeared to be because there were so many little
fissures and tunnel s goi ng through this boron that was
-- and that was the pattern that we saw. | nmean it
really, from the canera view appeared to be carbon
steel with some erosion.

MR. GROBE: | believe at that tine you
were 19 or 20 days after shut down. So for an
extended period of tinme there had been no forcing
function to force liquid into that area.

MR. McLAUGHLIN:  Right.

MEMBER WALLI S:; Yes, but it could have
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dried out or sonething.

MR. GROBE: R ght, exactly.

CHAI RVAN APOSTOLAKI' S: | think we have to
nove on. Are there any other coments from the
public?

Yes sir?

MR. HORNER: Dan Horner from McG aw Hil |
Nucl ear Publicati ons.

Yest er day, one of the EPRI representatives
made t he comment about, | think it was about GEL 8805,
that it's a good plan if it's inplenented properly.
So in that context, | guess ny question is as there's
been quite a | ot of discussion about the inspection
pl ans that are being devel oped by the industry and
NRC. Can soneone say what discussion there has been
about ensuring proper inplementation of them and
alternatively, isthere considerationof apossibility
that the current inspection regine is adequate on
paper, but sinply has to be inplenented and enforced
nore effectively?

MR. GROBE: A nunber of responses. First
of f, as soon as the information notice was issued on
precursors to this type of corrosion, specifically the
contai nment air cool er cleanings and the rad nonitor

filter clogging, | can speak for Region 3. W went
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back and evaluated those issues at the plants in
Region 3. | believe the other regions also did, to
confirmthat there were no precursors that existed and
that's consistent andinlinewth the activities that
Bill Bateman's staff were doing follow ng up Bulletin
2002-01.

Secondly, we tal ked about paper reviews.
Qur inspections do involve sone paper reviews, but
there's much in field activities and independent
observations in the field, so it's not just a paper
review, that the inspection programdoes. | believe
part of the Lessons Learned Task Force and our
| nspecti on Program Managenent Branch as well as the
Lessons Learned Task Force 1is evaluating the
appropri at eness of our inspection activities in these
areas and whet her they need to be augnented. | don't
know if either Ed or Bill want to talk to this.

MR. BATEMAN: The only other thing 1'd
like to add is that the 60-day response of the
Bul l etin 2002-01 asks the |icensees to discuss their
boric acid inspection program so we do have those
responses and are reviewing themat this tine.

MR. HORNER:  Thank you.

MR. MATTHEWS: This is Larry Matt hews from

t he MRP. Also, the MRP is planning a workshop, |
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believe sone time this sunmer to get together with all
the utilities and | ook at best practices in the boric
acid wal kdown program and try and conme up wth what
are the best ways to i nplenent this type of programin
the industry and that workshop will be taking place
this sumer.

CHAlI RVAN APOSTOLAKI S: Any ot her questi ons
or comments from nenbers of the public?

Well, gentlenen, thank you again for
com ng here.

MR. GROBE: Thank you.

CHAI RVAN APOSTOLAKI S: W'l | recess unti |
11: 0O0.

(Wher eupon, the proceedings went off the
record at 10:44 a.m and resuned at 11:02 a.m)

CHAI RVAN APOSTOLAKI S: kay. The next
topic is technical assessnent of Generic Safety |ssue
(GSlI') 189, Susceptibility of 1ce Condenser and
Mark 111 Containments to Early Failure from Hydrogen
Conmbustion During a Severe Accident.

Qur | eader on this subject is Dr. Kress.
Ton?

MEMBER KRESS: Thank you, M. Chairnman.

| remnd the commttee nenbers that this

issue has to do with ice condenser and WMark |I11
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containments that during a severe accident wll
effectively condense the steam and concentrate
hydr ogen. And in order to control the hydrogen
concentrations so that you don't get detonable
concentrations, these are -- these type of plants are
provided wth igniters |ocated throughout the
cont ai nment area outside the i ce condenser chanber and
in the drywell for Mark Ills

These igniters al so have associated with
them some fans to be sure you don't -- that the
hydrogen can get to the igniters, and that you don't
stratify and create pockets of high concentrations.

So the issue is, though, that one of the
severe accidents that contributed a great deal to the
risk is astation blackout. The igniters and the fans
are powered by AC power, and in a station bl ackout you
| ose that power. So the issue before us is: should
igniters and fans for ice condenser plants and Mark
I1ls be equi pped with backup power in the event of a
station bl ackout accident.

And this -- if it were so required, this
woul d constitute a backfit. And the staff is required
to nake a reqgqulatory analysis for backfits. The
research has done this, and this wll -- what we'l

hear about today is the regulatory analysis backfit
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for possibly sone options on backup power.

| would want to point out that on this
subj ect we have received comments froma nenber of the
public, Ken Bergeron, and he couldn't be here today
for other comm tnents, but | think David Lockbaum has
agreed to speak to his conments.

And, in addition, we have comments froma
menber of the public living near Watts Bar, which is
an ice condenser plant, Ms. Ann Harris. And | think
there is a TVA enployee -- I'"'msure there is -- Bob
Bryan, who would like to make a few coments. So we
have a busy schedul e ahead of us.

Wth that, I'Il turnit over to the staff
to give their presentation

MR NOTAFRANCESCO. Al Not afrancesco. |'m
Task Manager for GSI-189. W are doing this in the
O fice of Research. I"'min the Safety Margins and
Systens Anal ysis Branch

kay. GSI-189 has to do with Mark I11s
and ice condensers, as said earlier. Basically, in
the process of risk informng 10 CFR 50.44, we had a
seri es of Comm ssion papers and gave us the status and
the staff plans. W got an SRM Decenber 31st, told us
to resolve GSI-189 expeditiously. So that's what we

pl an to do.
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I n February 2002, this past February, it
passed the generic issue screening process. e
qui ckly generated a task action plan, and we are
currently conpleting a technical assessnent. And
basically I'"mgoing to present you an overvi ew of the
techni cal assessnent.

Just to give a sense of what the
popul ati on of plants we're tal king about, PWRs wth
i ce condenser containments, there's nine reactors,
four dual units, one single unit. There's four BWR
pl ants, four single units. In the 1980s, these plans
were retrofitted with AC-powered igniters to mtigate
the consequences of copious anmounts of hydrogen as
part of the post-TM action.

So, but there has al ways been a |l ong i ssue
about the performance in station blackout, because
they're not available, and that's where we're going.

This is just a schematic of the two types
of plants. What they have in comon -- their pressure
suppression contai nments, their internediate vol unes
between 1.2 and 1.5 million cubic feet. One uses ice,
one uses water.

MEMBER KRESS: Wuld you point to where
the igniters are likely to be |located in those?

MR. NOTAFRANCESCO. Ckay. The igniters
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are judiciously |located pretty nuch everywhere except
the ice chest and the | ower plenumhere. Everywhere
else there is igniters. For the Mark 111, there's
nore igniters, so they're pretty nuch particularly
below the ACU floor where there's potential for
hydr ogen bui | dup.

Ckay. The objective of this work was to
justify if a backup power supply is warranted. Two
aspects we | ooked at -- cost benefit guided by the
NRC- prescri bed net hods.

MEMBER WALLI S: Excuse nme. You said just
the igniters. How about these fans, which may be a
poi nted issue?

MR NOTAFRANCESCO. It's includedin here.

MEMBER WALLI'S: Do you nean igniters and
fans or fans or both or either or --

MR NOTAFRANCESCO Well, we've consi dered
the fans, and we feel --

MEMBER WALLI'S: You' ve al ready di scarded
t hem as a need?

MR. NOTAFRANCESCO. Well, | --

MEMBER WALLIS: This just says igniters.

MR.  NOTAFRANCESCO As part of our
anal ysis, we pretty much di scarded them

MEMBER WALLIS: Ckay.

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

115

MR. NOTAFRANCESCO. We di d consi der them

CHAI RVAN APOSTCOLAKI' S: So t he power supply
will be toigniters only.

MR. NOTAFRANCESCO That's the bottom|ine
recommendat i on.

CHAI RVAN APOSTOLAKI S: Ckay.

MEMBER ROSEN:  And you will explain to us
why the fans are not needed to --

MR. NOTAFRANCESCO. And we' || get to that.
And that's why | have it here. Cost-benefit analysis
gui ded -- based on | ooking at fans, not --

MEMBER ROSEN: Pardon ne. But it's a
little bit unclear fromthat statenent that you --

MR. NOTAFRANCESCO (kay. But here. For
i ce condensers, perform an updated severe accident
anal ysis denonstrating igniters alone are adequate.
| didn't get to that |ine yet.

MEMBER WALLIS: So your purpose there --
you don't say anything about fans here at all. It
| ooks as if you've al ready decided --

MR. NOTAFRANCESCO Fans are i nbedded in

her e.

MEMBER WALLIS: They are? (kay.

MR. NOTAFRANCESCO But we -- we'll get to
it. I'"'mjust trying to wal k you through the history

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

116

a little bit, too, of the action plan. We didn't
discard it at the beginning, but as tine went on --
okay. So then we executed the task action plan, and
then briefing the commttee, and we want to send our
findings to --

MEMBER WALLIS: It's a poor objective. |
mean, it |looks as if you're asked to prove that
igniters alone are adequate. It's just a poor
starting point. [It's alnost that you start with --
that igniters al one are adequate.

CHAI RVAN APOSTOLAKI' S: Wl |, that was not
part of the original objective, | hope.

MR.  NOTAFRANCESCO Vell, we've got to
understand this is nelted with the Mark Ills, and the
fans aren't an issue with that. So the fans are a
little issue with ice condensers but not for the
Mark 111. So we've got to put it in perspective.
It's alarger -- dealing wwth two di fferent cl asses of
cont ai nment s.

kay. Qur approach for expeditious
resol ution was to use exi sting studies and to assenbl e
a support team with contractor assistance. e
suppl i ed you about three or four weeks ago a package,
and each of the contractors provided a report. And

one conponent is the cost analysis, the benefits

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

117

anal ysis, and the plant anal ysis, specifically on the
fan performance and the igniters al one aspects of it.

MEMBER WALLIS: But, again, you say use
exi sting studies. You've got to determ ne that
they' re adequate first.

MR. NOTAFRANCESCO. Well, what | -- 1'I1
get to it and try to differentiate. There's sone
ongoi ng work. But before | get to the analysis, 'l
get to sone of the prelimnary -- the aspects rel ated
to the cost analysis first.

CHAl RVAN  APOSTOLAKI S: Now, what
percentage of the large early release frequency does
the SBO contribute to? Is it one of the nmjor
contri butors?

MR. NOTAFRANCESCO. Wl |, hopefully, our
benefits analysis will quantify that.

CHAl RVAN  APOSTOLAKI S: el |, you' ||
probably lift it fromexisting studies. You' re not
going to do it yourself. That's part of the --

MR. LEHNER: In the --

CHAI RVAN APOSTOLAKI'S:  Who are you?

MR. LEHNER: John Lehner from Brookhaven
Nat i onal Lab. In the March 3 analysis, which was
based on the -- on NUREG 1150, the SBO was 90-sone

percent of the total core danage frequency. In the
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ice condensers, it wvaries, but it's still a
significant part of the total core danmage frequency.

CHAI RMAN APOSTOLAKI S: But you are not
dealing with core damage frequency here. You are
real |y produci ng LERF.

MEMBER KRESS: That's part of it. Core
damage frequency is --

CHAI RVAN APOSTCLAKI S: Yes, but, | nmean --

MEMBER KRESS:. -- a conponent of LERF

CHAI RVAN APOSTOLAKI'S: | know. But what
was t he percentage to LERF?

MR, LEHNER. Well, if you -- for Catawba
the conditional containment failure probability was
about .3. So probably about 30 percent of that's SBO
frequency.

MEMBER KRESS: Yes, that's not a
conditional early, but --

MR. LEHNER:  Condi tional SBO

MEMBER KRESS: Yes. But conditional early
is alittle lower than that, but it's a substantial
contribution of the LERF.

MR. LEHNER  Ckay. Thanks.

MR. NOTAFRANCESCO Ckay. As part of the
cost benefit, we are trying to get a handle of what

the cost is and what kind of configuration can one
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construct that woul d enhance plant capability. And
we' ve concentrated on a pre-staged design, which is a
stationary diesel that coul d be hooked up when needed,
and then we also |ooked at an off-the-shelf option
where a portable generator is put in place wth
m ni mum plant nodifications. So we're trying to run
a gam c of what is an optinmal arrangenent considering
cost.

MEMBER WALLI S: What's the difference?
They're both going to be there all the tine. It's
just that one is cheaper than the other.

MR. NOTAFRANCESCO Right. But that is
needed to --

MEMBER WALLI'S: You're not going to nove
t he portabl e diesel generator around.

MR.  NOTAFRANCESCO Well, the portable
di esel generator is hopefully small enough that there
wll be nore of them and they'll be available --

MEMBER WALLI'S: This is one you can buy in
a hardware store or sonething, instead of going to
some nucl ear supplier.

MR. NOTAFRANCESCO. Right. They will be
nmore of them nore diverse places. There will be
nore --

MEMBER S| EBER: Does that nmean sonebody
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has to go out and buy these things? Here's an
accident. WII you send a clerk down to the store and

say, "Get ne one of these"?

MR, NOTAFRANCESCO Wwell, that's --
they're small. They're about 5 KV generators for
igniters.

VI CE CHAI RVAN BONACA: Wl l, | think if |
can offer a suggestion, | nean, |ooking ahead to your

slides 14 and 15, they really provide answers to al
the questions you are getting right now. | would
suggest that you go through this analysis first, and
then we'll understand why vyou're making certain
equi pnent choi ces.

You know, you have present ed sone opti ons.
It seenms to me that those two slides explain why you,
for exanple, feel that igniters alone are effective.
And then, in that case --

MR.  NOTAFRANCESCO Well, again, we're

i solating onice condensers. W'll |ookingtotry and
do both classes of plants. [I'mtrying to wal k t hrough
t his.

VI CE CHAI RVAN BONACA:  All right. | just

--all right. That's fine.
MR.  NOTAFRANCESCO. Again, there's the

cost-benefit conponent that's necessary to neet --

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

121

VI CE CHAI RVAN BONACA: Ckay.

MR. NOTAFRANCESCO -- to pronote any sort
of backfits. | wanted to just -- I'Il quickly go
through this thing and --

VI CE CHAI RVAN BONACA:  Sure.

CHAI RVAN APOSTOLAKI'S:  So why is the | ow
cost option nore reliable during an earthquake?

MR. NOTAFRANCESCO. Well, okay, that's ny
next slide. There's sone judgnment in this. The pre-
staged design, if it's designed for external events,
clearly, the costs start to skyrocket. W do expect
sone survivability even -- or a subset of the external
events. So it's not going to be 100 percent
qualified, but it does provide us sone capability.

CHAI RMAN  APOSTOLAKI S: So, again, now
we're bringing up the issue of external events. How
much is -- are these contributing to station bl ackout ?

MR. NOTAFRANCESCO They coul d be about a
hal f. External blackouts could contribute roughly a
half, | think we assune.

MR. LEHNER Yes. For the ice condensers,
t he external core danage -- the external SBO frequency
was about two-thirds of the internal station bl ackout
frequency.

CHAl RMAN  APOSTOLAKI S: Wen you say
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"external ,"” do you nean earthquakes primrily?

MR. LEHNER: Primarily earthquakes, but |
think there is also sone high winds. Yes, but it's
primarily earthquakes, | believe.

MR. NOTAFRANCESCO. Again, this judgnment
on the low cost, no permanent structure, and setup
woul d occur after the initial inpact of the external
event. Portable diesel may cone fromnultiple diverse
| ocations. Attributes may --

CHAI RVAN APOSTOLAKI S: | don't understand
that sentence. s that «clear? No permanent
structure, setup would occur?

MR, NOTAFRANCESCO Wwell, there's a --
since this option --

CHAI RVAN APOSTCOLAKI S: Do you nean danmage?

MR.  NOTAFRANCESCO Well, in the pre-
staged design, there is the assunption of having a
concrete pad and having a small doghouse off the aux
building. So it's a permanent structure.

CHAI RVAN APOSTOLAKI'S:  Ch, | see.

MEMBER ROSEN: The setup would occur
after --

CHAI RVAN APCSTCLAKI' S: There woul d be no
per manent structure, and the setup woul d occur after

the initial --
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MR. NOTAFRANCESCO. Ri ght.

CHAI RVAN APOSTOLAKI S: Oh. See, |I'm
t hi nki ng sonetines --

MR. NOTAFRANCESCO. Well, I'm --

MEMBER WALLIS: The difference is build a
building or just wheel up a generator and hitch it
down.

MR. NOTAFRANCESCO. Right. | nean, that's
what this was. Use of portable with m ni mumper manent
nodi fications.

kay. Putting nunbers to this concept,

CHAl RVAN  APOSTCOLAKI S: Wl |, let's
understand this a little bit, though. You are saying
it would occur after the initial inpact of the
external events. So we presume that the humans will
perform as anticipated, as expected, after a ngjor
eart hquake? O you didn't address that issue?

MR NOTAFRANCESCO. Wl |, we assuned there
will be an arny of guys trying to recover from the
damage, so --

CHAI RVAN APOSTCOLAKI' S: And t hose guys have
not been affected by the fact that they have just been
t hrough a nmaj or eart hquake.

MR. NOTAFRANCESCO. Well, you know, we're
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not saying it's going to be 100 percent effective
through all the credi ble earthquakes, but at |east a
significant fraction.

CHAI RVAN APOSTOLAKI'S:  But you have sone
human reliability nunbers in the calculations?
Because, | nean, in the one instance you assune that
the earthquake will affect the pre-staged design --

MR. NOTAFRANCESCO. well --

CHAl RVAN  APOSTOLAKI S: -- which is
reasonabl e. But then, you know --

MR, NOTAFRANCESCO, Vell, we -- in the
nunbers we do say the reliability of the portable
setupisalittle less than the pre-staged setup. But
we al so use judgnent to say it may be conpensated by
the fact that the off-the-shelf approach is nore
versatility to respond to external events and may
conpensate for that negative in which --

CHAI RVAN APOSTOLAKI S: Wl |, thereis nore
versatility, but we are relying now on the crew

MEMBER LEI TCH:  You have sone consi derabl e
tinme to do this.

MR, NOTAFRANCESCO Two, three hours,
several hours.

CHAI RVAN APOSTOLAKI S: Ch, you do?

MR. NOTAFRANCESCO Yes. At | east
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several. It depends on your sequence.

MEMBER LEI TCH: | thought | renenber
seei ng 48.

MR. NOTAFRANCESCO. Wl |, we wanted the --

CHAI RVAN  APOSTOLAKI S: Wait a mnute.
What happens during those 48 hours?

MR NOTAFRANCESCO. The 48 hours are used
as an assunption --

CHAI RVAN APOSTOLAKIS:  Are you also in a
state of danmage to the core? Has the core been
damaged?

MR.  NOTAFRANCESCO In these cases they
are, because you're trying to deal wth hydrogen.
You're trying to get the igniters powered.

CHAI RVAN APOSTOLAKI S: Ckay. Sure. So
the fact that | have 48 hours by itself doesn't --

MR.  NOTAFRANCESCO No, |'m not saying
that's --

CHAI RVAN APOSTOLAKI S: -- help nme very
much because | have a core danage event. So --

MR NOTAFRANCESCO You don't have 48
hours. The 48-hour nunber had to deal with the I ength
of time of putting the diesel in atank. It was just
part of the estimate of having them working for 48

hours after setup. That's where the 48 hours cones
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in.

CHAI RVAN APOSTOLAKI S: Ckay.

MR.  NOTAFRANCESCO But you're in a
degraded core -- core nelt sequence. You havetine to
-- to set this up before you -- the hydrogen is

generated. That's the concept of --

MEMBER KRESS: There's a station bl ackout
rule that requires the plants to have backup diesels
al r eady. These are big diesels to power safety-
rel ated equi pnent. Way can't the igniters and fans be
hooked to those diesels?

MR.  NOTAFRANCESCO That could be
possi ble. That could be --

MEMBER KRESS: Was that an option that

MR NOTAFRANCESCO That could be an
option for the utility, clearly. W just crossed it
out based on an independent backup.

MEMBER KRESS: An independent backup.

MR. NOTAFRANCESCO. Right. There's other
demands on other things. | don't knowif we could --

MEMBER ROSEN:  The problem Tom is if you
hook them to the station's safety-related diesels,
you' re assum ng those diesels are not functional in

stati on bl ackouts.
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CHAI RMVAN APOSTOLAKI S: Ri ght . They're

out .

MEMBER ROSEN: That is the assunption.
Station bl ackout neans you don't have AC power either
offsite or onsite.

VI CE CHAI RMVAN BONACA: So you have the
station blackout, and now you have core danamge, and
you have hydrogen

MEMBER ROSEN: Now, the question is: why
woul d you assune, given that, that these woul d work?
| mean, don't you then say it'Il be -- there's anot her
| ayer through --

VI CE CHAI RVAN BONACA:  Ri ght .

MEMBER ROSEN: -- but it -- one says with
t he assunption of station blackout it means you don't
have AC power. And here you say, okay, we're going to
provi de AC power.

VI CE CHAI RVAN BONACA: Well, | nmean, do
you have a redundant system an additional systen |
mean, how many | ayers are you going to --

MEMBER ROSEN: | understand. | understand
that this is --

CHAl RVAN APOSTOLAKI'S: No. But, | nean,
the reason why you are in an SBO situation is that

sonmet hing very dramati c has happened.
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MEMBER ROSEN: Exactly.

CHAI RVAN APOSTOLAKI S: And | think the
question, you know, why should these additional
di esel s survive, then, is a good one.

MEMBER ROSEN: Wl |, and | think the focus
on earthquakes is conpletely wong. | mean, the issue
is not really earthquakes, although that's one of the
ways you could get to station blackout. But, you
know, high winds and flood are -- seemto ne al so very
i mportant.

CHAl RMVAN  APOSTOLAKI S: Yes. They
menti oned that they are -- those are --

MEMBER WALLIS: | have anot her question.
Wiy does the di esel have to run the 48 hours? Because
the igniters are only used once, aren't they? You
need a certain anount of --

CHAI RVAN APOSTOLAKI'S: Wl |, no, no, no.

MEMBER WALLI S: -- energy, or do you keep
themclicking away all the time?

CHAI RVAN APCSTOLAKI' S: That's not what he
said. He said you have 48 hours to connect to diesel.

MEMBER ROSEN: Al len, do you want to try
agai n?

MEMBER WALLI S: He needs a tank. He' s

going to --
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MR. NOTAFRANCESCO. The tank of 48 hours
was just an assunption just to conme up wth an
estimate. It could be even less than that. But the
costs associated with a tank covering 48 hours or 24
hours is quite snmall.

MEMBER WALLI'S: It rem nds nme of sonet hing
that goes off all the tine.

MR, NOTAFRANCESCO:  That continuous hot
points --

MEMBER WALLI S: Conti nuous operation.
kay. Okay. |It's not sonething that senses --

CHAI RVAN APOSTOLAKI S:  Anyway, can we go
back to seven, because | don't think I got an answer
to ny question. This seven. You have in there the
study that you guys did has sone probabilities that a
setup woul d not be correctly done?

MR. NOTAFRANCESCO. Yes.

MR, ROSENTHAL: Can we just play -- this
is Jack Rosenthal. You or |I -- | think we need, just
so everybody is clear, at time T zero you have
Hurricane Andrew hit, or you have an earthquake hit,
etcetera, real events that cause loss of offsite
power . You hypot hesi ze common node failure of the
di esel generators. The source of the power would be

di verse, not subject to that common node whi ch woul d
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dom nate the event.

G ven bl ackout, either several hours wll
go by in which you live off your batteries, your
station battery, six, eight hours, wth supplying
water to your steamgenerators fromyour steamdriven
auxiliary feedwater punps, or sonetinmes people wll
postul ate failure of that steam driven punp which
noves the sequence up in tine.

At some point, so many hours into the
event, you start uncovering the core, heating the
core, generating hydrogen. You' dliketheignitersto
be conti nuously powered, so that they can burn off the
hydrogen in small anmounts over a period of hours
that's being created. And the emissiontinme for this
whol e process that was assuned -- that's the 48 hours
that he's tal king about in which -- during which, you
know, it's -- one could be -- so we -- | --

CHAI RVAN APOCSTOLAKI S: | under st and t hat.

MR. ROSENTHAL: -- | just wanted sone
clarity on the sequence.

CHAI RVAN APOSTOLAKI' S: How nuch tinme do |
have?

MR. ROSENTHAL: To start.

CHAI RVAN APOSTOLAKI'S:  To start.

MR. ROSENTHAL: Well, if the batteries are
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running and the auxiliary feedwater punp is running,
then things shouldn't get bad for, let's say, eight
hours.

CHAI RMVAN  APOSTOLAKI S: So | can stop
havi ng t hose --

MR. ROSENTHAL: But that's not to say that
the station crew would be dedicating its resources to
getting this little generator connected up. | would
t hi nk t hat they woul d be dedi cating their resources to
getting the main power back on. So at sone point in
t he process, the tech support center, the coping crew,
makes the decision that they have to divert resources
to get out to do these heroic actions and sonehow get
this alternate source connected. | think that a .8
was assuned.

MR. MEYER Yes. JimMeyer fromlSL. The
| ow-cost option has sonme down sides, and the
functional reliability we're assumng for that was
about .8. The majority of --

CHAI RVAN  APGCSTOLAKI S: And .8 is the
probability that they will do it successfully.

MR. MEYER Yes. It would be the non --

CHAI RVAN APOSTCLAKI S: Wthin whatever
four, five, six hours.

MR. MEYER. Wthin the required period of
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time, which we were given gui dance on as bei ng bet ween
two and four hours. The --

MEMBER ROSEN: How does that conpare to
t he hi gher cost option?

MR. MEYER. Yes. The pre-staged we were
assuming a reliability of about 90 percent. And the
di fference between the 90 percent and the 80 percent
is basically the human reliability issue because the
pre-staged is a matter of -- of everything is set up
ahead of tine.

You really have to initiate the start of
t he generator and hook up to theigniters, whereas the
| ow-cost option you have to actually nove the
generator to the place where it's to be hooked up to
the igniters and then power the igniters. So we were
assumng --

CHAI RVAN APOSTOLAKI S:  You didn't do any
uncertainty analysis? | nean, it was a point estimate
based - -

MR, MEYER. W didn't do any uncertainty
anal ysi s.

VI CE CHAI RVAN BONACA: Wul d you have
better survivability for the | ow cost, given that you
can utilize protected areas to naintain it rather than

the installed one, which is going to be installed in
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sone area where, as you are saying, because of cost
reasons you are not protecting it as well. |'mjust
asking if the protection issue is considered here.

MR. MEYER. Well, you're tal ki ng now about
external events?

VI CE CHAI RVAN BONACA:  Yes.

MR,  MEYER The context of external
event s?

VI CE CHAI RVAN BONACA:  Yes.

MR. MEYER. Well, the pre-stage that we
anal yzed, we analyzed both assuming only internal
events and then we considered the added cost of
external events. For |lowcost we didn't do that type
of direct analysis.

But these | owcost options have a history
of bei ng very robust and capabl e of accommpdati ng, for
exanple, vibrations from seismc events. So the
expectation is a conbination of robustness of the
devices and their | ocation would allow for
accommodat i on of some external events that pre-stage
woul dn' t .

VI CE CHAI RVAN BONACA:  And so that's why
| was asking the question, because | can i mgi ne that
when you were nmaking a point in the pre-stage cannot

be totally protected because the cost would be
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excessive, so you have -- a nore costly option,
however, is not fully protected.

And then that's why | was trying to
understand the |east expensive option, which is
portabl e can be better protected because you can put
it sonewhere where you have protection. So it is an
issue that is not reflectedinthe .8 -- or .9, isit?

MR.  MEYER: The .8 and .9 were just
assum ng internal events.

VI CE CHAI RVAN BONACA: Doesn't reflect
that issue. Ckay.

MEMBER WALLIS: .8 to .9 is just pulled
out of the air? The actual reliability of the
generator used in a construction trade i s probably 99
per cent .

MR MEYER The reliabilities of the
actual generator are very high

MEMBER WALLIS: Yes. Very, very high

MR MEYER It's a conbination of the
reliability -- the unreliability, unavailability, and
t he human factors.

CHAI RVAN APCSTOLAKI S: The human f act ors.

MR MEYER The human factors drives both
nunbers.

CHAI RVAN APOSTOLAKI S: Now, why do you
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have to nove it you say? | nean, why isn't it where
it's supposed to be al ready?

MEMBER ROSEN. Well, that's one option
right?

MR. MEYER. No, this is the pre-staged --

CHAI RVAN APOSTOLAKI'S:  No, the portable.

MR. MEYER  Let ne point out that we're
not tryingto do a future licensee's work i n desi gni ng
a system W're just doing a feasibility study that
said if you were to have a five, seven kilowatt pre-
staged di esel in sone sort of doghouse, or if one were
to have a fancy Honda generator on the back of a
pi ckup truck, what mght it cost, and how effi caci ous
mght it be, with the details of the design left to
the -- to sone future licensee, should they be
required to do this?

So, and what we recogni zed -- what it was
-- | think that Honda generators, or whatever they are
on t he back of pickup trucks, are very reliable. They
get bounced around all the tinme. The worknman throws
it off the back of the truck, drops it on the floor,
pulls the ripcord, and the thing starts.

However, he's got tothink todoit. He's
got to divert scarce crew resources to take the

action. He's got other parities to do. You' ve got to
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get this thing started, and t hen somehow you' ve got to
get power -- sone tenporary rig of power onto the
switch gear, whichis goingtotheigniters. Andit's
all those human actions that woul d dom nate.

CHAI RVAN APOSTOLAKI S:  Ckay. Let's nove
on.

MR. NOTAFRANCESCO. Here are the specific
nunmbers of the Jlowcost option 1ice condenser,
Mark 111, pre-staged, and the difference here is
basically to acconmpdate multi -- two-unit sites in
whi ch you could share sone costs in the pre-staged.
Again, Mark Ills, they are only single-unit plants.

Al so, give you a sensitivity if we were to
make t he pre-staged nore robust to deal with external
events. You can see the cost dramatically starts to
go up.

MEMBER ROSEN: \What does this "with ext-
qual " stand for?

MVR. NOTAFRANCESCO Ext er nal
qgual i fication.

MEMBER ROSEN: Qualification against
external events.

MR NOTAFRANCESCO Ri ght . It's just
maybe several tines a factor on the baseline cost.

MEMBER WALLIS: It's also the generator is
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only like $2K, | got fromyour report, so the rest of
it is --

MR NOTAFRANCESCO. Wl |, there's alot of
conponents to an engi neering installation.

MEMBER WALLIS: So it's not just going to
be driven off and take -- it's going to be --

VI CE CHAI RVAN BONACA: | don't under st and.
You are show ng there NRC?

MR. NOTAFRANCESCO. Yes, the NRC --

VI CE CHAI RVAN BONACA: That's -- okay,
that's --

MR. NOTAFRANCESCO. There's t wo
conmponents.

VI CE CHAI RVAN BONACA: | understand now.

MR. NOTAFRANCESCO. Industry, of course,
and it's in the docunent, and NRC. And the assunption
here is that the rul emaki ng, of course, associated is
mnimal. But it's --

CHAI RVAN APOSTOLAKI S: So we do things
that cost only $13,000. There are certain things we
do that cost only $13, 000?

MR. NOTAFRANCESCO. Well, that's why this
is -- we're linking it on this.

MEMBER WALLIS: This is per installation.

This is for the whole fleet.
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MR. NOTAFRANCESCO Per unit. This is per
unit.

Ckay. Now the benefits analysis on ice
condensers and the Mark Ills. This is the cost; this
is the benefit conponent. What we did, again, to
expedite this, we -- and to use existing information,
we have -- the agency is required, as part of the
license renewal, to have -- to | ook at severe acci dent
mtigation alternatives.

And as coincidences the past few nonths
took place, we understood that the Duke plants,
McCuire and Cat awba, cane in wth submttals. And one
of the alternatives is | ooking at backup power to the
igniters and fans. So we |ooked at their averted
costs, and that's where | get this table fromis that.

It's plant-specific based on the PRA. It
was contrasted against an NRC or a Sandia report on
using different containnent conditional failure
probabilities. And here's the sensitivity associ ated
with it. These costs -- they |ook at discount rates.
The base is seven percent. Three percent is the
sensitivity, and | ooking at useful --

CHAI RVAN APOSTOLAKI S: What exactly are
you cal cul ati ng?

MR. NOTAFRANCESCO You are converting the
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person remof -- the averted person remto a nonetary
cost.

CHAI RVAN APOSTOLAKI'S:  But in the report
it also says that you are |looking at |and
cont am nati on

MR. NOTAFRANCESCO. That's filtered into
this, right?

MR. LEHNER  There are offsite property
costs that are --

CHAI RVAN APOSTOLAKI'S: No, no, no. You
have to conme up here. You have to go to a m crophone
somewher e

MR. LEHNER: John Lehner from Brookhaven.
There are offsite property costs that are in addition
to the $2,000 per person rem cal cul ation.

CHAI RVAN APOSTOLAKI S: Right. So these
are here?

MR. LEHNER  These are included, yes.

CHAI RVAN APOSTOLAKI S: Ckay.

MR LEHNER. So it's both the $2, 000 per
person rem costs as well as the nonetary costs for
evacuation, cleanup, decontam nation, whatever.

CHAI RMAN APOSTOLAKI S: S0 you assune a
certain period of years that will be required to

decont am nate sone --
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MR. LEHNER: Yes. Actually, those costs
are based on the consequence anal yses that were done
wi th NUREG 1150 for an i ce condenser plant, and for --
well, inthis case, for the ice condenser plant. Yes.

MEMBER KRESS: There's a NUREG docunent
that tells how to -- gives real guidance on how to
convert this cost and discount it for current worth.
And we revi ewed that one tine and passed judgnent and
said we thought that was good gui dance. And t hey
fol |l oned that NUREG gui dance.

CHAI RVAN APOSTOLAKI S: But did both the
licensee's and the NRC s anal ysis consider the sane
ki nds of costs? Because the difference is fairly
| ar ge.

MR. NOTAFRANCESCO. This in here?

CHAI RVAN  APOSTOLAKI S: McCGuire in the
NUREG yes. Are you |looking at the sane --

MR. NOTAFRANCESCO:. Well, this is a plant-
specific, and this was a sensitivity that Duke did
based on the conditional probabilities included in
t hi s NUREG

CHAI RVAN APOSTOLAKI S:  Sensitivity, where
isit? No, it's discount rate.

MR NOTAFRANCESCO. Vel |, the discount

rate i s based in here.
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CHAI RVAN APOSTOLAKI S:  The range. So even

t he hi gh point, $248K, is significantly | ower than the

$678K.
MR. LEHNER: Can | maybe explain that?
CHAI RVAN APOSTCOLAKI' S: Yes.
MR LEHNER: | think the -- what you're
| ooking at in that table is -- both of those col ums

are the plant's calculations. Right, Alen?

MR. NOTAFRANCESCO. Right. Yes.

MR LEHNER: No, both. The left and the
right. The difference is that in the right colum
they use the failure -- the containnment failure
probabilities from NUREG CR-6427. The NRC
cal cul ations actually -- or the cal cul ati ons that were
done for NRC by BNL are not shown there. They are
simlar to what on the right.

CHAI RVAN APOSTOLAKI S: On. So this is
both for the |icensees.

MR. LEHNER. Right. And the difference --
| think the main difference is that they used
contai nment failure probabilities reported in NUREG
6427.

CHAI RMAN APOSTOLAKI'S:  And in the first
one they use their own.

MR. LEHNER  Yes.
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MR. NOTAFRANCESCO. But in your work you
confirmpretty nmuch it's --

MR. LEHNER  Yes.

MR, NOTAFRANCESCO -- high up there
anyway, and that's what | said.

MR. LEHNER It's pretty simlar to that,
yes.

MR. NOTAFRANCESCO. But it had nothing to
do with the -- | mean, the variation has to do with
di scount rate.

MR. LEHNER R ght.

MR. ROSENTHAL: Excuse ne. (Ceorge, just
to be absolutely sure, take the core damage frequency
attributable to station blackout, multiply that by the
delta change in containment failure attributed to
whether you're going to have igniters or not,
cal cul ate the associated person rem for that event,
and then convert that to dollars. So we're | ooking at
averted person -- nonetized averted person rem
i ncrenent al .

CHAI RVAN APOCSTOLAKI S: Pl us cont am nat i on.

MR, ROSENTHAL: Yes.

CHAI RVAN APOSTCOLAKI' S: Yes.

MR. ROSENTHAL: Ckay.

CHAI RMAN APCSTOLAKI' S:  Yes, | under st and.
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MR NOTAFRANCESCO That was the ice
condenser summary. This is the Mark Ill1. Since we
didn't have SAMAs and pl ant -speci fic nunbers probably
to work on, Brookhaven used the | PE specific to Grand
@Qul f, took the perspective and i nsights from1150, and
came up with a range of averted nonetized costs.

CHAI RVAN APOSTOLAKI S: Now, give ne an
exanple of an early failure that is averted. You say
all early failures are avert ed.

MR.  NOTAFRANCESCO Due to hydrogen
conmbustion. Any --

CHAI RVAN APOSTOLAKI'S:  Yes. | nean, what
kind of failures are we tal king about? How they --

MR. NOTAFRANCESCO Cont ai nnent failures.
That nmeans they are early contai nment fail ures.

CHAI RVAN APCSTCLAKI S:  On.

MR.  NOTAFRANCESCO They are early
contai nment failures. Again, early failures are
specific to the generic issues. The title of the

generic issue is early --

CHAI RMVAN  APOSTCLAKI S: So you are
elimnating early containnment failure, right? That's
what you're saying?

MR. NOTAFRANCESCO. Well, that's --

CHAI RVAN  APCSTCOLAKI S: From hydrogen
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conbusti on.
MR NOTAFRANCESCO R ght .
CHAI RVAN APOSTOLAKI S: Ckay.
MEMBER SIEBER: But if the igniters --

CHAl RMAN APCSTOLAKIS: So it's not all of

them just --

MR. MALLI AKCS: This is Asim os Ml liakos
from the staff, Research. W don't conpletely
elimnate failures. | nmean, we don't go conpletely

down to zero. But |let nme give you an exanple. Let's
say we have an RCS pressure at vessel break, | ower RCS
pressure. W can drive the probability from .2 to
.01. So it doesn't go conpletely down to zero.

CHAI RVAN  APCSTCLAKI S: And there is a
rational e why you do that.

MR MALLI AKCS: There is --

CHAI RVAN APOSTOLAKI S: Wy is it .01?
There nust be sonme other possibility of failure,
right? You are elimnating the failure -- you are
reducing it by the probability of failure due to
hydr ogen.

MR, MALLI AKCS: Yes. Yes.

CHAI RVAN APOSTOLAKI'S:  So there are still
ot her causes. That's what you're saying, and that's

what - -
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MR. MALLI AKCS: That's right. We have
di rect contai nment heating. W have other events that
t ake --

CHAI RVAN APOSTOLAKI S: Ckay.

MEMBER KRESS: (Okay. That's hi gh pressure
melt for --

CHAI RVAN APOSTOLAKI'S:  Not here.

MEMBER KRESS: Not very Ilikely for
Mark 111s, but --

CHAI RVAN  APOSTOLAKI S: Not in these
contai nments, right? That was the whol e point.

MEMBER KRESS: Vell, vyes, they are
potential issues for both containnents.

CHAI RVMAN APOSTOLAKI S: Yes, John.

MR. LEHNER Actually, | et me nake anot her
clarification here. 1In the Mark Ills, the igniters
don't elimnate all early failures fromhydrogen. In
t he high pressure scenarios, the vessel fails at high
pressure. Then, at |least according to the 1150
analysis, the igniters will not elimnate the --

CHAI RVAN APOSTOLAKI'S: Do you still have
hi gh pressure scenari o0s?

MR. LEHNER  You still have high pressure
scenari os, because in a -- you know, when you | ose --

in a station blackout you will lose the ability to
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depressurize the vessel. And, therefore, you wll
have hi gh pressure scenarios, in which case you have
a whol e bunch of other nmechanisns that come in. One
of themis DCH steam expl osi on.

CHAI RVAN APCSTCOLAKI S: | t hought that high
pressure scenari os had been el i m nat ed.

MR. LEHNER Not for station blackout,
because you elimnate -- you lose your ability to
depressuri ze.

MEMBER WALLI S: This is sonmething that
hasn't been through a subconmttee?

MEMBER KRESS: No, we didn't have a
subconmi ttee on this one.

VMEMBER WALLI S: So no subgroup of the
committee has had a chance to really dig into the
rationale for all of these things?

MEMBER KRESS: O her than we were supplied
with the docunentation to read.

CHAI RVAN APOSTOLAKI S: So the dom nant
contributor is -- in station blackout is | ow pressure
scenarios, but the others are not elim nated.

MR MALLI AKCS: Yes. That's for the
averted benefit. That's the |ow pressure.

CHAI RVAN APOSTOLAKI S: Ckay.

MR.  MALLI AKGCS: The high pressure, it
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doesn't make nuch of a difference. There is no
di fference.

CHAI RVAN APOSTOLAKI S: But it's not a
maj or contributor here on these contai nnments.

MR LEHNER No, it is. | nmean, one of
the reasons why you see less of a benefit for the
Mark Il1ls is because the igniters will only help you
in the | ow pressure scenarios, and the high pressure
scenarios will not benefit fromthe igniters. That's
why you see a nmuch | ower benefit here than you did for
t he i ce condensers.

CHAI RVAN APCSTOLAKI' S: It woul d have been
nice to see sone event trees here, you know? But it's
too | ate now.

MEMBER KRESS:. They're in the docunent.

MR.  NOTAFRANCESCO They're in the
docunent .

CHAl RVAN  APCSTCOLAKI S: el |, this
information is in the docunent, too, right? And yet
it is also on slide 10.

MR. NOTAFRANCESCO. |'Il talk to Asimos
| ater.

| just want to give a sense of | ooking at
ot her plant-specific paraneters that are inportant to

t he values of nonetized benefit, and |ooking at the
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other three Mark Ills, give you a sense that G and
@ulf is on the |Iow range conpared to these guys --
these other -- so we're looking at a plant-specific
sanple, but we're trying to | ook at the whol e range of
pl ans by sonething like this.

CHAI RVAN  APOSTOLAKI S: What's the SBO
frequency ratio?

MR NOTAFRANCESCO In relationship to
Gand @l f, since we did those cal cul ati ons based on
Grand Gulf, we wanted to see what other paranmeters
will affect the nonetized cost. And one of the things
is the SBO ratio, and it's the population -- the
di fference in popul ati on and frequency will influence
t hose nunbers.

And on the cost-benefit analysis, thisis
many |ines here. Basically, what | did here was put
the benefits on top, the different ranges for the
cl asses of plants. The relationship of the | ow cost
and the pre-stage fix if one included external
qualification of fans were nore in this range. And
this is why we gravitated to the | owcost option is
there's margin related to the i ce condenser, but it's
marginal with the Mark Ills, at least for sone of
t hem

MEMBER WALLI S: VWhat's the benefit to
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NUREG 6427? | don't understand that.

MR, NOTAFRANCESCO Well, that's been
quoted a lot, so | just put it in here as a
sensitivity.

MEMBER ROSEN: Pardon nme, but I'mused to
benefit to cost ratios, where one has a nunber.

MEMBER KRESS: That's a ratio.

MEMBER ROSEN: This i s inconprehensibleto
me, this slide. Is it two to one or three to one or
four to one or sone -- 10 to one?

MR. NOTAFRANCESCO. Well, we're trying to
explain it as uncertainties  here. There's
uncertainties in how one could come up with this,
uncertainties here. There's uncertainty in howthis
was derived.

CHAI RVAN APOSTOLAKI'S: | guess i f you | ook
at it, you are conparing the upper --

MEMBER KRESS: The | ocation of the upper
with the | ower.

MR. NOTAFRANCESCO. Ri ght.

CHAI RMAN  APOSTOLAKI S: So what you're
saying is that the one that passes the test is the one
where the | ower part, the cost --

MEMBER KRESS: |Is to the left.

CHAI RVAN APCSTOLAKIS:  -- is to the left
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of the benefit.

MEMBER KRESS: Ri ght.

CHAI RMAN APOSTCOLAKI S: And the only one
t hat does that is the | ow cost.

MEMBER KRESS: Right. The cost benefits,
and then for ice condensers. It's marginal for
Mark I11s, but it's clear for ice condensers.

CHAI RVAN APOSTOLAKI S: But for Mark 111
even those still --

MEMBER KRESS: It's still -- they call it
-- it depends on the range.

CHAI RVAN APOSTOLAKIS:  But this range is
only due to the range -- not the real uncertainties,
isit?

MR. NOTAFRANCESCO  The range is due to
the types of plants, the Gand Gulf --

CHAI RVAN APOSTOLAKI S: Oh.

MR. NOTAFRANCESCO. That was my previous
slide, which I have the different factors invol ved.
Those factors were the multipliers to the $40K, and
that's how | get the close to 200-pl us.

CHAI RVAN APOSTOLAKI S: How does t hat wor k,
by the way? | nean, on a generic basis --

MEMBER KRESS: | woul d have gone ahead and

added themup, and added up the cost for each one, and
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| ooked at the total sum

CHAI RVAN APOSTOLAKI'S:  But is this cost-
benefit anal ysis done on a generic basis or a plant-
specific?

MEMBER KRESS: Well, it's -- they try to
do it on plant-specific because you're going to have
specific plants that this backfit wll apply to. So
you have to take into consideration those specific
pl ants, but you try to do it for that group of plants
in a generic sense.

CHAI RVAN APOSTOLAKI S: Yes?

MR. ROSENTHAL: Let ne just try alittle
bit. What we tried to depict as a bar for the ice
condenser plants is a range of initiating frequencies
and associ ated consequences for the range of ice
condenser plants. For this |arge bar, NUREG CR- 6427
there's a study that was done on direct containnent
heati ng.

And that used a range of initiating event
frequenci es extracted fromthe NUREG 1150. No, |I'm
sorry, fromthe NUREG 1150. The ice condenser bar is
a range from their own IPEs or their own plant-
specific estinmates.

On the costs -- so it tries to consider

the range as a function of the plant. On the cost
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side, it's very difficult to cone up with -- on a
pl ant -specific basis, one plant mght be $60K, and
anot her plant mght be $80K | think you're just
tricking yourself. Nobody really -- you know, one
could estimate the cost, but one full well knows that
when you go build these things that the cost can have
a consi derabl e range.

And so what you'd like to believe is that
the -- is that your decision is reasonably insensitive
to the variability in the assunptions. And the
argunment is made that the | owcost option for a range
of what you think the cost mght be is less than the
range of benefits that you think that you'd get --
than the range of benefit. That's all you're trying
to say.

MEMBER KRESS: Now, woul d you explain the
-- with the external qualification, or with fans, does
the "with fans" nmean the | ow cost option?

MR NOTAFRANCESCO. No, it's centeredw th
the pre-stage. Wen fans are involved, you need nuch
nore power, and nobody is going to lug a portable
di esel around. So it's tied to the pre-stage
configuration.

MEMBER KRESS: |f you had to supply power

to the fans, you wouldn't use a portable is what
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you' re sayi ng.

MR.  NOTAFRANCESCO:. No, it's nore -- a
| arger capacity diesel. | was just using this as a
sensitivity in relationship to the other possible
options here.

CHAI RVAN APOSTOLAKI S: G ven t he pl ant -t o-
plant variability, I want to understand that. Mybe
you answered it, Jack, but when you -- if you guys
decide that, yes, installing the lowcost option is
cost beneficial on a generic basis, would there be
sonme plants out there that woul d do t he sane anal ysi s,
and based on their nunbers would show that it's not
cost beneficial for themand they woul d be exenpted,
or that's not allowed?

MR ROSENTHAL: It wouldn't be allowed.
Nunber one, it wouldn't be allowed because it's a
generic rule.

CHAI RVAN APOSTOLAKI'S: It's a generic.

MR. ROSENTHAL: Ckay. But now | ook at --
the bar on the ice condenser, okay, it's the range of
i ce condenser plants. And what we're arguing is that
the I owcost option is by about a factor of three or
four better --

CHAI RVAN APOSTOLAKI' S: So you don't expect

that to happen.
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MR.  ROSENTHAL: -- for the range of
pl ant s.

CHAI RVAN APOSTOLAKI'S:  Right. So, okay.
Ri ght . Is that sonmething you apply to all cost-

benefit analyses or for a range of plans, whatever
option you are consi dering nust be clearly beneficial?
What if it's beneficial for 60 percent of thenf? Then,
you cannot do anything about it, right?

MR. ROSENTHAL: No. Then, one should do
a regulatory analysis. Okay?

Al'len, just leave it up for a second.

VWen we were discussing this -- okay.
Cost-benefit analysis 1is clearly a risk-based
exer ci se.

CHAI RVAN APOSTOLAKI S: And it's different
fromregul atory anal ysis.

MR,  ROSENTHAL.: W are supposed to be
ri sk-inforned.

CHAI RVAN APOSTOLAKI' S:  Ri ght .

MR. ROSENTHAL: So one of the inputs to a
ri sk-informed deci sion process that you would do in a
reg anal ysis, okay, is you would say things -- okay,
| have ny cost benefit analysis. | have -- do | want
sone degree of regulatory «clarity, regul atory

coher ence?
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Does it make sense to have different
requirenents for ice condensers in Mark I1ls given
that the underlying issue is hydrogen generation? And
sothat arisk -- inour viewa risk-infornmed decision
woul d be to have a requirenent for the Mark I1ls and
t he ice condensers.

One could argue that on a strictly risk-
based basis you don't nake the argunent on the
Mark 111s.

CHAI RVAN APOSTOLAKI S: Ckay.

MEMBER LEI TCH: Can we talk a little bit
about the fuel for this thing? Have we thought about
fire hazards associated with that? | nmean, | guess in
the lowcost analysis we're picturing a doghouse
sonepl ace out inthe field with this diesel on wheel s,
right, and probably a 55-gallon drum on wheels? |Is
that the picture? No additional fuel in the reactor
bui | di ng?

MR. NOTAFRANCESCO. | don't think we're
specific on that. Are we?

MR MEYER W considered the fuel --

MR NOTAFRANCESCO. This is the | ow cost
opti on.

MR MEYER W considered the fuel

requirenents for both the pre-stage and for the
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portabl e options, and, for exanple, chose the diesel
as conpared to gasoline type of generators because the
plant would be famliar with the safety precautions
associ ated with diesel.

MEMBER WALLIS: Is this winter diesel or
sunmer di esel fuel ?

MR MEYER |'msorry?

MEMBER WALLIS: Is this winter diesel or
sumer di esel fuel? |If you have a di esel nmachi ne, you
have to change your fuel in the winter in certain
parts of the country. Oherwise, it won't work.

MR. MEYER. Well, that -- we didn't take
that into account.

MEMBER WALLIS: | nean, there are certain
t hi ngs associ ated with running a di esel nachi ne, which
give rise to extra costs, |ike changing of fuel every
year and making sure it runs and maintaining it.

VI CE CHAI RMAN BONACA: Woul d you have the
procedures on how to connect it? Il nmean, |I'm
beginning to get concerned about, you know, pre-
stagi ng sounds |i ke sone kind of operation where it's
wired and connected and there are procedures and
switches. And this thing here is sitting out there on
sonme kind of track, and sonebody has to nake a guess

on what -- | nean, what do we nean it's not pre-
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st aged?

MR. MEYER. Part of the cost anal ysis was
to -- in addition to the inplenentation cost was to
consi der the operational costs to the industry, to the
licensee, and that included maintenance costs,
training, all that would go into maintaining the
avai lability of that piece of equipnment when it would
be needed. So that was all folded into the anal ysis
and is part of our report.

VI CE CHAI RMAN BONACA:  You know, if you
have no procedures in place very specific, if you have
no cl ear understandi ng of the fuel for sumrer, w nter,
all these kind of things, you know, | don't give you
the .8 credit, because you may have a neasured event
out there that creates such a confusion that in
addition to that we have to have peopl e guessing on
what they have to do or so -- | nean, sure, | am
confortabl e about the set of estimates that you are
gi vi ng out.

MR. MEYER. Well, as | said earlier, there
are definite down sides to the portable | ow cost
option. And it would have to be worked out through
proper procedures to make sure that this was an
effective alternative. The actual hookup to the

igniters thenselves isolating the 1E class systemin
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an appropriate way, all that would be done and
install ed ahead of tine. It would be the actual --
nmovi ng the portable diesel to the site and the hookup
that woul d be part of the --

VI CE CHAI RMAN BONACA: So you have a
degree of pre-staging already. You have a |ocation
where you have to bring it.

MR. MEYER. (Oh, yes.

VI CE CHAI RVAN BONACA: So specifically --
okay. So that's --

MR. MEYER. And that's all been part of

the cost analysis. That was included in the cost
anal ysi s.

VI CE CHAI RMAN BONACA: | think it is an
i nportant el enent that you are not -- you have al ready

pre-staging of a kind.

MR. MEYER  Yes. It would be sem pre-

st aged.

MEMBER LEI TCH.  You got off -- you were
going to answer ny fire question, | think, and you got
kind of off that. 1In other words, tell nme where this

fuel is going to be stored in the | owcost option and
in the pre-staged option.
MR. MEYER. Well, the pre-staged option,

the -- what was envisioned would be a fuel storage
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tank right next to the actual steam -- the actual
di esel generator. For the portable, it would have
to --

MEMBER LEI TCH: That would be in the
reactor building? This one?

MR. MEYER This would be in a separate --
it's been referred to as a doghouse, a separate
facility | ocated outside the auxiliary building or the
react or buil ding.

MEMBER LEI TCH:  Ckay.

MR. MEYER: For the portable, the fuel
storage would -- we would envision it to be part of
the normal diesel fuel storage, and have that diese
fuel avail abl e for the purposes i ntended, for use with
t he diesel

MEMBER LEI TCH: So you have this event,
and then the -- you -- fromthe main diesel tank or
the day take, or sonething like that for the main
di esels, you fill up a 55-gallon drumand wheel it up
to the location and wheel up this portable diesel to
the location, and by a pre-established set of
procedures you connect this to the fuel, you connect
this --

MR MEYER:  Yes.

MEMBER LEI TCH: -- to the electric sonehow
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by -- you know, you know exactly what you're going to
do, you've practiced this, you connect --

MR, MEYER: Qur procedure is in having
that part pre-staged you would have -- you would be
able to hook up tothe igniters and be consistent with
conformng to the isolation of the 1E system You
know, that's an inportant part of that.

MEMBER LEI TCH: And while this is actually
in use, you would then have this 55-gallon drum if
you will, of fuel in the reactor building?

MR. MEYER It depends on where you woul d
have this hookup.

MEMBER LEI TCH: Yes. But it's hard to
imgine it being other than that.

MR. MEYER  That woul d be an issue -- an
issue that would have to be contended wth. That
woul d be an inportant down side consideration.

MEMBER SI EBER.  Sir, could you state your
name and affiliation for the record?

MR. MEYER Yes. Jim Meyer from | SL.
shoul d comment, too, that at sone sites these type of
portable capabilities are already in place, and in
other sites they wll be inplenented as part of
i cense renewal considerations of the severe acci dent

mtigation alternative fixes. So these type of
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consi derations have been thought through before for
l'i censees.

MR NOTAFRANCESCO. This is a cost-benefit
sunmmary. The first bullet has to do with the ice
condensers. Clearly, it's cost beneficial for the | ow
cost and with potential attribute of having -- of

better dealing with external events.

Mar k I11s, it's mar gi nal |y cost
benefi ci al . Sonme are nore cost beneficial. Sone
plants -- sone are close. Qur recommendation was to

send the issue over to NRR to pursue further
regul atory action.

CHAI RVAN  APCSTOLAKI S: What does that
mean?

MR. NOTAFRANCESCO. As part of the generic
i ssue process, we've done our technical assessnent.
It'1l go over to NRR, and they may do a regulatory
anal ysi s, what ever.

MEMBER KRESS: This is the type of -- NRR
can nake a regulatory analysis of whether or not it
conplies with the rule.

Let nme be clear. Your anal ysis shows t hat
if you wanted to power fans as well as igniters, that
you woul d have to use a nore rugged pre-staged unit

because the fans require a |lot nore power than the
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igniters do.

MR, NOTAFRANCESCO Ri ght. About five
times nore.

MEMBER KRESS:. Yes. And that if you had
had t hat option of those two together, it doesn't pass
the cost-benefit test that you give it.

MR NOTAFRANCESCO R ght .

MEMBER KRESS: Okay. Now, the other
guestion | have is --

MR. NOTAFRANCESCO It's illustrated here?

MEMBER KRESS: Yes. | don't know if you
have a slide on it or not, but | would be interested
in seeing the calculations -- | guess they are done
with CONTAIN probably or MELCOR -- that shows the
hydr ogen concentrations i n the various control vol unes
as a function of tinme for a station blackout event
with the igniters operating.

MR NOTAFRANCESCO R ght .

MEMBER KRESS: Ckay. Do you have that
anywhere, or do you --

MR.  NOTAFRANCESCO | could go through
t hat . "Il be using the plots that are in your
packet .

MEMBER KRESS: Yes.

MR. NOTAFRANCESCO. Well, before we go to
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that, how about let nme give you sonme of the overview
before --

MEMBER KRESS: kay.

MR.  NOTAFRANCESCO There's only a few
slides here.

MEMBER KRESS: (kay.

VR. NOTAFRANCESCO And the third
conponent, as | said, we're having Sandi a usi ng MELCOR
to do the containnent analysis aspects, igniters
alone, igniters with fans. As part of the new 50. 44
hydr ogen source terns, we are feeding on this work in
-- by looking at the contai nnent response aspects of
it. And as part of this, they're | ooking at different

uncertainty studi es on the hydrogen rel ease rates and

sequences.
MEMBER WALLIS: So this is a new study?
MR. NOTAFRANCESCO. Well, this study is
within a year. It's still ongoing.

MEMBER WALLIS: And it replaces the 6427
cont ai nment study?

MR. NOTAFRANCESCO. Wel |, our MELCOR st udy
effectively does that, right.

MEMBER WALLIS: It replaces it?

MR. NOTAFRANCESCO. It updates it with the

| at est hydrogen source terns and a nore definitive
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cont ai nment anal ysi s.

MEMBER  WALLI S: It's a better
nodal i zation, is it?

MR. NOTAFRANCESCO. Yes. There is better
nodal i zati on.

MEMBER PONERS: M. Chairman, |'d better
recuse nyself from the discussion of this MELCOR
stuff. | will coment that it has not undergone an
i nternal peer reviewat Sandia, and there are internal
di scussi ons about sone of the results.

MR. NOTAFRANCESCO. Qur study to date has
shown that igniters al one are effective in controlling
hydrogen buil dup. There is marginal inprovenent if
one air return fan is included. However, the down
side is that it accelerates tinme of high-sped nelt-
out. We are continuing with the uncertainty study,
| ooking at the variations of hydrogen source terns,
we'll | ook at other sequences.

What we've | ooked at so far is a fast
station blackout. W're going to look at a slow
station bl ackout | ooking at burn propagati on nunbers.

Ckay. | could go with the MELCOR, but
since we were inspired by Ken Bergeron's letter, we
have a quick response on that, if you would like to

listen. Ken is a proponent of including the fans, and
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we | ooked at his basis, and he does push the envel ope
on what-ifs. And he uses limting conditions and sone
of it seens extrene.

The ease in which DDT is discussed is
not --

MEMBER ROSEN: Woul d you tell me what DDT
isin this context?

MR. NOTAFRANCESCO. DDT?

MEMBER ROSEN: Yes, that's a pesticide,
isn't it?

(Laughter.)

MR. NOTAFRANCESCO. It's deflagration to
detonation transition.

MEMBER POVNERS: Let nme ask a question for
my own interest. 1've lost track of this field. Wat
is the quality of our predictive capabilities of
defl agration to detonation transitions?

MR. NOTAFRANCESCO. well --

MEMBER POVERS: Isn't it true that we
can't predict themat all?

MR. NOTAFRANCESCO. Well, part of it we're
trying to predict the hydrogen concentrations and see
what the menu is to make sure if there is a chance of
DDTs.

Asi m os, are you going to add sonething to
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this? He's a hydrogen expert.

MR. MALLI AKCS: This is Asim os Ml liakos
fromthe staff, Research. The question, what is our
knowl edge to be able to predict detonation from
deflagration? The first thing -- I'm thinking and
talking at the same time -- we need to have a very
good under st andi ng about the hydrogen distributionin
the containnent. W have perfornmed quite a few
experinments. We have devel oped sone nodels for the
defl agration to detonation transition.

|"mnot really sure what we have done in
t he case of ice condensers. W need to have m xers at
| east above nine, 10 percent, to be able to have
transition fromdeflagration to detonation. Only at
hi gher tenperatures we can go |ower than that.

I'"'m not sure if |I'm answering your
guesti on.

MEMBER POAERS: Well, the statenent here
seens to inply that soneone can | ook at a geonetry and
say it is difficult to get a DDT or not, presunably
based on sonet hi ng.

MR MALLI AKOS:  Yes.

MEMBER POVNERS: There are a whole raft of
experiments or sonme sort of a predictive --

MR. MALLI AKCS: The geonetry has to do a
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ot with this. For exanple, if we have a geonetry
W th obstacles --

MEMBER POWERS: Il will grant you that.
The question is: given a specific geonetry with lots
of obstacles in it, can anyone reliably predict
whet her there will be a DDT or not?

MR.  MALLI AKCS: Based on if | have the
hydr ogen concentrati on? There are sone areas that are
ki nd of questi onabl e.

MEMBER PONERS: We' || assune that you got
up into t he det onabl e range of hydr ogen
concentrati ons.

MR MALLI AKOS: Yes. W do have nodel s
that with sonme reasonabl e assurance we can predict if
it's going to happen or not, yes.

MEMBER POVERS: |'d like to see those.

MR, MALLI AKCS:  Ckay.

MEMBER WALLI S: There's sonething w ong

with your bullet, though. [It's not the job to show
that there's ease of DDI. It's a job to show that
wi th good confidence DDT will not occur. [Isn't that

what you're supposed to show? Not that it's easy to
occur.
MR NOTAFRANCESCO Vwell, | was just

commenting on the -- on the --
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MEMBER WALLI S: Yes, but there's a
different objective altogether. Trying to rule
sonething out is very different fromtrying to show
that it m ght happen.

MR. NOTAFRANCESCO. |I'mnot going to rule
it out based onthis letter. 1'mjust saying the tone
of it, I was trying to |look at its basis.

MEMBER WALLIS: No. But he is claimng
that you coul d have DDT. He doesn't have to showit's
easy to -- for it to happen.

MR. NOTAFRANCESCO. Well, he's setting up
sequences or scenarios in which we're going to get
this 20 percent plus pocket throughout the whole ice
condenser, and it would light off, and we woul d have
a massive explosion. And | was trying to -- | was
nore poi nted towards his postulation.

MEMBER WALLI'S: Well, can you exclude it?
Can you show that what he postulates is unlikely?

MR. NOTAFRANCESCO Wl |, that's why we're
continuing with this MELCOR worK.

MEMBER WALLIS: Ch, you're continuing to
work on it.

MR, NOTAFRANCESCO We're continuing to
work on it.

MEMBER WALLIS: Ckay.
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MEMBER PONERS: Dr. Wallis, again, I'm--
| confess ignorance in sonme areas. But in your
consi derabl e expertise in using control volume codes
wi t hout nonentum equations to predict hydrogen
distributions, is that a well-devel oped field now?

MEMBER WALLI S: | don't know enough to say
whether it's a well-developed field. It's difficult
enough to predict wthout worrying about hydrogen
concentrations what will happen in the contai nnent in
all the spaces.

MEMBER KRESS: | think you still have the
pr obl em of --

VEMBER WALLI S Especial ly W th
condensati on.

MEMBER KRESS: You still have the probl em
of nunerical diffusion, and you have the probl em of
they don't treat the nonmentumeffects very well with
t he control vol unes.

But the question | had earlier was, given
the MELCOR cal culations, 1'd like to see the results
of hydrogen concentration versus tinme and the various
control volunmes that actually MELCOR predicts,
regardl ess of whether it can predict those or not. Do
you have that sonmewhere on a slide or --

MR. NOTAFRANCESCO. Yes, I'mbuilding to
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MEMBER KRESS: Oh, |I'msorry.

MR. NOTAFRANCESCO. But I'Ill pass this one
up.

MEMBER KRESS: (kay.

MEMBER WALLI S: You have the steam
concentrations, too?

MR. NOTAFRANCESCO. Yes.

MEMBER KRESS: And they're pretty |ow

in --

MEMBER WALLIS: | don't think that was in
our handout, was it, all the detail, all the stuff
that canme --

MR. NOTAFRANCESCO. Well, it was one of
the attachnents, but I -- | was given an hour and so
many mnutes. | have them as backup.

MR, TINKLER: Al, can | take a couple of
your mnutes? | wanted to respond to the questions

about DDT. My nanme is Charles Tinkler from the
Research staff.

Actually, there's been a great of work
that's gone on, much of it centered in Germany and in
Russi a over the last 10 years to look at criteria for
the transition to detonation. These are criteria for

judging the potential for transition that focus on
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what is seen to be an intrinsic measure of the
detonability of a m xture, the cell size of a m xture,
whi ch is mai nly based on properties and characteristic
di mensi ons of the geonetry which confine the m xture.

Wrk done by the Russian Acadeny of
Sci ences, and in conjunction with work done at FCl,
have devel oped correl ati ons expressing the necessary
ratio of characteristic dinmensions to the cell size,
correl ations such as seven | anbda and 13 | anbda whi ch
give an indication of the measure of the |ikelihood
that a m xture can undergo a detonation

This doesn't speak to all irregular
geonetries, which can «create |ocal pockets of
turbul ence. But the state of the art for assessing
detonability of m xtures is inproved, and for certain
ki nds of geonetries we think that those ki nds of rough
measures can give a picture of the detonability.

And | would also point out, too, that it
is also-- the direction that you are concerned about,
i f you are concer ned about circunferential propagation
versus axial propagation in the ice bed, those are
clearly things that we can nmake deci sions on.

That's not to say that we have a rigorous
first principles nodel for predicting transition to

det onati on. In that regard, it's clear that our
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ability to predict all of +the contributors to
irregular flow and transition do not exist. But
met hods have been devel oped, principally by FCK, for
assessing detonability of m xtures.

Sotosinply -- and this is the point that
we -- that the staff was naking. To sinply assert
t hat because a m xture is richer in a region for sone
potential -- for some period of tinme, and that richer
m xture presunmably or a priori |eads to a detonation,
it sinply isn't appropriate.

MEMBER POWERS: Let ne cone back to the
correl ati on approach. The chal |l enge one al ways faces
with correlations i s when you extrapol ate t hem beyond
t he avail abl e dat abase, this database that has been
devel oped in Germany has no ice condensers is rich in
i ce condenser geonetries?

MR. TINKLER No. But nuch of the Russian
data is quite large scale. And the issue of scal e of
experinmental facilities for flane acceleration and
transition to det onati on i's an i mport ant
consideration. And the Russian data did fill a much-
needed |arge-scale portion to the database and
typically shows that m xture concentrations need to be
quite high before there's a serious --

MEMBER POVNERS: Well, | think that's --
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before you' re getting into any significant detonation,
you're going to have to have a pretty rough m xture.
There's no question about that.

| was struck by the nunbers that you just
threw out, the 11 | anbda and seven | anbda, because it
was al nost identical to the nunmbers for propagating
froma large to -- froma snmall to a | arge channel

MR. TINKLER: Yes, they are.

MEMBER POVERS: And that's remarkable
because the physics there and the physics of the DDT
are conpletely different.

MR TINKLER Wl --

VEMBER POVERS: It shows you a certain
universality, | suppose.

MEMBER WALLI'S: Wel |, the bigger question
is, isn't it ~-- it's what kind of hydrogen
concentrationis likely to occur with or without fans.
Isn't that the issue that we're trying to address
her e?

MR. NOTAFRANCESCO. And that's what we're
i nvestigating.

MEMBER WALLIS: Are you going to show us
t hat evi dence, or are we going to have to go to | unch?
Is there sonme evidence that's convincing that you

don't need fans that you can show us?
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MR NOTAFRANCESCO. Wl |l --

VI CE CHAI RVAN BONACA: What concerns ne,
however, is that if fans -- if you show that fans are
needed, then the backfit analysis says it cannot be
justified. It seens to nme that we are -- | don't
know, we are selecting a solution and trying to
justify it technically, because it's the only one we
can afford. It's asif -- you know, if the only thing
we can afford is a match

MEMBER KRESS: Yes. But | think that
judgnment is nade in the absence of a detonation in the
ice chanber. |If the fans could prevent a detonation
in the ice chanber, then you would have a different
cost-benefit ratio, | think.

That's one reason | wanted to see these
concentrations and hear this discussion on why they
think the potential -- or the detonation in the
chanber itself is not very high. And | wanted to see
the basis for that, and it has to do with the geonetry
of the chanber, plus the concentrations of hydrogen in
there as a function of tine.

CHAI RVAN APCSTOLAKI' S:  So detonation was
not considered?

MEMBER KRESS: Not in the ice chanber.

VMEMBER WALLI S: | don't wunderstand why
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there's hydrogen in there at all. | nmean, you' ve got
an early accident, and there's a LOCA, and the steam
rushes in and it drags in oxygen and nitrogen. It
fills up with oxygen and nitrogen. Well, how does
hydrogen get in there?

MEMBER KRESS: You nmake it out of the
cl ad.

MEMBER WALLIS: How does it get into the
i ce condenser?

MEMBER KRESS: Well, the steamcondenses.

MEMBER WALLI S: The steam is already
condensed - -

MEMBER KRESS: The steam --

MEMBER WALLIS: -- and dragged in a | ot of
non- condensabl es which are not conbustible. So it's
a long story. It's not a trivial thing.

MEMBER KRESS: Well, you always have an
hour in there. The hour is --

MEMBER WALLI'S: You see what |'m sayi ng.
In the early stages of the accident, you don't have
hydrogen. You're going to fill the ice condenser up
with a |lot of non-hydrogen nasses.

MEMBER KRESS: VWell, you're nmaking a
specul ation. MELCOR cal cul ates that for you.

MEMBER WALLIS: | hope it does.
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MEMBER KRESS: And that's what | want to
see. What does MELCOR tell us about that very thing?

MR. NOTAFRANCESCO. 1"l give you a coupl e
of sanples of --

MEMBER KRESS: Ckay.

MR NOTAFRANCESCO -- what we've done
her e.

MEMBER RANSOM  Wel |, the worrisone thing
along that |line, according to the docunent 1150, it

doesn't account for the degradati on of condensation in
the ice condenser due to the presence of non-

condensabl es.

VEMBER KRESS: Yes, it does -- it's in
t here. | don't know where that comes from
MEMBER RANSOM Well, it's in 1150.

MEMBER KRESS: Oh. Well --

MEMBER POVERS: Well, 1150 is -- the only
MELCOR cal cul ations that were done for 1150 are a
pretty clear version of MELCOR

MEMBER RANSOM  There is a discussion on
the heat transfer nodeling in there. It nmay be that
that's not accurate.

MEMBER POVERS: Yes. You're tal king about
12-year vintage nodeling.

MEMBER Sl EBER: | guess an associ ated
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guestion is, if you don't have fans, and you do have
core damage that results in hydrogen, it also results
in direct contai nnent heating. And w thout fans, you
aren't melting the ice.

VMEMBER WALLI S: Can we go on with this
now? Weren't there different ones nmaybe wth
different nodalization in the ice condenser? O am
m st aken?

MR. NOTAFRANCESCO Yes. In the report
there is a sensitivity, but we so far gravitated to
the 26-cell configuration.

MEMBER WALLI S: Ckay. But there were
tests -- there were ones made with --

MR. NOTAFRANCESCO. Yes. Less --

MEMBER WALLIS: -- nore nodes than --

MR. NOTAFRANCESCO. Right, 38, sonething
i ke that, and 15.

MEMBER VALLI S: But they were particularly
in the condenser itself, | think.

MR. NOTAFRANCESCO. Ri ght.

MEMBER WALLI S: I"'mtrying to renenber,
because | don't have this in front of ne.

MR. NOTAFRANCESCO. Yes. The condenser
was divided in four axial nodes.

MEMBER WALLI S: For this one.
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MR. NOTAFRANCESCO. Ri ght.

MEMBER WALLIS:  Ckay.

MR. NOTAFRANCESCO. The qui ck overvi ew of
what we've seen so far is that if | have fans, | have
nore oxygen.

MEMBER WALLIS: \Where are the fans?

MR. NOTAFRANCESCO It's an air return

fan. 1t'll take air fromabove and force it down into
the |l ower conpartnent. It's not here. Sothe ideais
to -- it's replenishing the oxygen. Therefore,

there's nore burning in the |ower conpartnment than
without the fans, in which there -- and let ne go
t hrough sone of this and Il --

MEMBER WALLI S: So you burn up the
hydrogen before it can get to the ice condenser. |Is
t hat the idea?

MR. NOTAFRANCESCO. Well, that's what the
fans do. But there's a distribution I'll show you.

| just wanted to give a sense of the fast
SBOtimng, because it's nice to knowwhat drives this
is what goes -- cones fromthe reactor vessel. So |
just wanted to highlight a couple of areas.

This case is for Sequoyah. It has punmp
seal |eakage, and hot leg fails at four hours. And

"1l show you sonme of the -- this is the hydrogen
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source for the sequence. You can see core-in covers
here, and you've got a couple of --

MEMBER WALLI S:  Hydrogen is al ready being
made when the hot leg fails?

MR. NOTAFRANCESCO The hydrogen -- right.

MEMBER WALLI'S: Ckay. That nakes a big
difference, then. I1'msorry. | thought the hot |eg
was going to fail first.

MEMBER KRESS: And total hydrogen produced
i s about 500 kil ograns there.

MEMBER WALLIS: A bit squirt of hydrogen
conmes out, then. Okay.

MR. NOTAFRANCESCO  For conpl et eness, |et
me show you the profile for liquid water, since we
have punp seals, the rates on this side, S rates.

MEMBER WALLI S: So there is steam that
cones out earlier --

MR. NOTAFRANCESCO. Yes.

MEMBER WALLIS: -- fromthe ports.

MR. NOTAFRANCESCO. The ports and t he hot
wat er com ng through the punp seals, and the hot |eg
breaks here. | think the seals fail about two
hours --

MEMBER WALLIS: So there's a | ot of steam

in the containnment for along tinme before the hot |eg
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fails. And it's being condensed in the ice condenser.

MR.  NOTAFRANCESCO Ri ght . So you're
affecting the ice bed geonetry. The nelting i s going
on already. And here's the -- that's the steamsource
rate, and it really pops out at the hot | eg break. So
the interest is between three and a half hours, four
hours.

Before | show sone curves, | et ne show you
what the -- gets sonme of the difference here of a

table of where the hydrogen is lit off. Wth the

igniters only, there is less -- |ower containnent
burns. You see with fans there's nore -- it's nore
bur n.

There is burning in the ice bed because
there i s upward and downwar d propagati on, and t hat has
happened a | ot earlier. Then, you get a DDT issue.

MEMBER WALLI S: So it's burning there.
It's not exploding. |Is that the idea?

MR. NOTAFRANCESCO. Wel |, they are assuned
t o have defl agrati on-type burning, volunetric burning.

MEMBER WALLIS: This ice bed is dripping?
All the -- there's water dripping fromall these ice
trays?

MR. NOTAFRANCESCO. Well, it's going to

drip into the | ower containnents.
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MEMBER  WALLI S: Can you predict
defl agration and detonation in an ice bed wth
dripping -- full of droplets?

MR, NOTAFRANCESCO well, I don't --
don't know if we can --

MEMBER WALLI S: Vell, | think it would
make quite a difference.

MR. TINKLER: W can predict deflagration
behavi or i n sinmulated spray fl owwhere we have dropl et
distributions that go fromquite large to quite snmall,
as well as in -- near supersaturated steamconditions,
too. But that environnent is areal -- acts to danpen
t he accel eration of conbustion.

MEMBER WALLI S:  Yes.

MR.  TI NKLER: That is a huge heat sink
that works to slow down all conbustion processes.
That often is not fully appreciated.

MEMBER WALLI S: Vell, 1I'm trying to
appreciate it. Wat is --

MR.  TI NKLER: Well, 1'm not suggesting
that the commttee doesn't appreciate it, but --

MEMBER WALLI S: What's the effect on
det onati on?

MEMBER KRESS: It doesn't have any effect

on detonati on.
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MEMBER WALLIS: No effect on detonation?

MEMBER KRESS: No, because it takes pl ace
so fast that the heat sink doesn't matter. |It's the
geonetry that --

MEMBER WALLI S: It mght prevent it
bur ni ng?

MEMBER KRESS: It mght prevent an

ignition, but --

MEMBER WALLI S: It wouldn't prevent a
detonation. It mght --
MEMBER KRESS: If you once started a

detonation, it wouldn't have any effect.

MEMBER WALLIS: So the droplets m ght be
bad because t hey prevented burning, and t hen we'd wait
and wait and wait until it --

MEMBER KRESS: Until they build up in
concentration. | still want to see the concentrations
versus tine.

MR TINKLER | think we would contend,
t hough, that that environnent would inpact the
i kelihood that you coul d accel erate fl ane propagati on
and conbustion, because it -- because of -- because
t he suspended water droplets will try to renove heat
as that flame is -- as the flame propagates.

MEMBER KRESS: |f you had suspended wat er
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droplets, but | doubt if you have any suspended
droplets in there nuch. That kind of rundown --

MR TINKLER: | think that |ooks |ike a
rain forest in there.

MEMBER KRESS: Well --

MR. NOTAFRANCESCO. Let ne offer you sone
-- | couldn't get a color one, but I'"lIl -- it's not
very sinple to distinguish. This top here is steam
that's oxygen, and this is hydrogen. This is for the
| ow containment in a particular conpartnent, nine.
And this is the action area where the hydrogen is
bur ni ng.

MEMBER KRESS: Ckay. Now, do you have the
same curve for a couple of the nodes in the ice
chanber itself?

MR. NOTAFRANCESCO. Right. 1'mgoing to
get to that.

MEMBER WALLIS: What is the no di nension
scal e? That's very peculiar. It nust nean sonet hi ng.

MR. NOTAFRANCESCO: It's nole fraction.
That's all for --

MEMBER WALLI'S: Ckay.

MR. NOTAFRANCESCO. Wile l'mat it, this
is the upper containnent, and you can see it's about

four percent. Ckay.
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MEMBER WALLI'S: Soneone is going to ask
you about the uncertainty in these predictions.

MR. NOTAFRANCESCO. Ckay. The ice bed is
over here. |If you want to see --

MEMBER WALLIS: That's nole fraction of
what ?

MEMBER KRESS: WMl e fraction of hydrogen.

MR.  NOTAFRANCESCO Here's hydrogen.
Again, the peak is steam and the hydrogen is the
| ower one, about here.

MEMBER KRESS: But for a period of about
four hours, it |looks |ike the hydrogen concentration
inthere wwth the power to igniters only is about 20
percent nole fraction. 1Is that -- am| interpreting
that right? One of those nodes?

MEMBER WALLI S: Wi ch one i s the hydrogen?
It's not clear to nme which --

MEMBER KRESS: | was | ooking at that .2
line going across. That one. That's hydrogen in one
of the nodes?

MR NOTAFRANCESCO That's steam The
hi gher peak is the steam Ri ght here is the hydrogen.
It's under --

MEMBER WALLI S: Which one is -- which

curve i s the hydrogen?
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MR. NOTAFRANCESCO. Ri ght where |'ve got
t he | aser.

MEMBER WALLI'S: I n the beginning.

MEMBER ROSEN: Why don't you trace it from
t he begi nni ng.

MR. NOTAFRANCESCO Ri ght here. Hydrogen.

MEMBER WALLIS: Ch, okay. It'lIl be |ow
Ckay.

MR NOTAFRANCESCO Then it's here.
There's a little blip because we got that big pul se,
and then it goes back dowmn. And it's --

MEMBER KRESS: And is that it continuing
on after --

MR. NOTAFRANCESCO. Yes, this is --

MEMBER WALLIS: It's the fat line, isn't
it? It's hard to see. So there's atinme whenit's up
in the high teens?

MR.  NOTAFRANCESCO It may peak out
briefly towards the high teens.

MEMBER  WALLI S: And what' s t he
uncertainty, you think, with this prediction --

MR.  NOTAFRANCESCO That's why we're
| ooking at the uncertainty of the --

MEMBER WALLI'S: You're looking at it now?

MR.  NOTAFRANCESCO -- of the source

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

186

terms. It drives the containnment analysis how good
the source terns are, so we're going to |look at the
uncertainty of the --

MEMBER WALLI S: But you've reached a
deci sion already on the regulatory action. And now
you're | ooki ng at uncertainty in hydr ogen
concentration?

MR.  NOTAFRANCESCO: Right. W're going

CHAI RVAN APCSTOLAKI S:  Can we accel erate
this alittle bit?

MR.  NOTAFRANCESCO Well, that's all |
had.

MEMBER KRESS: | think at this tinme on the
agenda we have plans to hear fromDavid Lockbaum Is
Davi d here?

MR LOCKBAUM Good afternoon. I
appreci ate the opportunity to talk to you today on
this subject. The reason | cane today was Ken
Bergeron contacted nme | ast week. He was pl anning on
submtting a letter, and he was concerned that nerely
submtting a letter mght -- you guys get a |lot of
paperwork, and he was afraid it would just fall on a
pile.

It's very obvious that it didn't just fall
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inapile. It has been discussed, so|l'mnot going to
spend a |l ot of tinme, because that the main reason for
my com ng here today was to call attention to Ken's
i ssues, and they are clearly in play.

From the observations | heard of the

staff's presentation this norning, there's a coupl e of

things that I' mconfused about. It's on slides 14 and
15, slide nunber -- pages 14 and 15 of their
presentation, where they | ooked at -- for non-station

bl ackout events, they assunmed the igniters and the air
return fans are functional. And for station bl ackout
events they did a MELCOR study to show that igniters
only are effective in controlling hydrogen burnup --
was the staff's concl usion.

That woul d | ead one to believe that for
non- st ati on bl ackout events that you don't need to air
return fans either. If the fans are effective,
they're effective. And | assunme that woul d then nean
that the industry could make the air return fans non-
safety grade or take them out altogether.

Soit looks like it supports the statenent
on slide 15 that igniters alone are effective, and
per haps they don't need themfor non-station bl ackout
events either.

| think, nore inportantly, the concern
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that Ken has, that | echo, is that the |ow cost
estimate -- |lowcost option that the staff 1is
proposing, and | don't feel is sufficiently justified,
may actually be setting the operators up for a worse
accident than the one they are dealing wth.

Three MIle Island and Chernobyl -- at
Three Mle Island, the operators in training were
stressed to avoid the pressurizer going solid, and
that contributed themtowards a path that wasn't as
successful as it mght have been otherw se. At
Chernobyl, the operators were dealing with a situation
where they thought it was getting out of hand, so they
took action to shut down the plant with positive
noder at or coefficient, nmade things worse.

This | owcost option nay be the cheapest
way of setting the operators up for another bad
accident, and we don't need to be doing that.

Unl ess a stronger justification is nade
for not including the air return fans in the station
bl ackout provisions, we woul d oppose putting in just
the igniters. That just doesn't seem-- and this bit
wi th the 55-gallon druns of di esel generator on wheels
just seens to nmke it a little bit easier for
saboteurs to attack a pl ant wi thout bringing their own

expl osives, and that nay not be a good idea for a
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nunber of reasons.

That's all | had, since the Bergeron
letter is already in play. Thank you.

CHAI RVAN APCSTOLAKI S: Ckay.

MEMBER KRESS: Ckay. | think at this tine
also we have on the schedule to hear from Ms. Ann
Harris.

M5. HARRI S Thank you. M. Chair man,
menbers of the commttee, ny nane is Ann Harris. 1|'ve
travel ed here today by ny personal resources wthout
benefit of taxpayer support or government payroll.

| appeared before this commttee in
Novenber 1995 prior to your support to the Comm ssion
for the licensing of Watts Bar's nuclear plant --
TVA's Watts Bar nucl ear plant. | noved out of the
evacuation zone to a nearby area. The fact that we
are all here again seven years later to hear staff's
offering on the Generic Safety Issue 189, and NRC s
recommendation, is evidence of how things work with
staff and the industry.

The ice condenser issue may be a generic
i ssue to you. But you should be aware that it's real
people's lives you' re talking about. This is not a
generic issue to nme. |It's about the nuclear reactors

just down the road fromwhere | |ive and where nenbers
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of ny famly and friends |ive.

| hope that you are as worried about the
time factor as | am | take it as a positive sign
that at | east something is going to be done, even if
it'"s going to be just talk this tine. But do we need
nore tal k?

| was in this same room seven years ago
arguing that Watts Bar was not ready for prime tine.
That didn't do any good since nost of the problens
were never fixed. They were just forgiven. WII we
be back tal king seven years from now when TVA and
staff admt that safety is still not a prime factor?
| think not.

TVA wll be in the nuclear weapons
production busi ness at Watts Bar and Sequoyah because
staff has never seen an industry |icense anendnent
request it did not I|ike.

At the neeting in 1995 one of the
subjects | heard about was whether the hydrogen
igniters would work. My transcript of that neeting
shows that Committee Menber Ivan Catton tried to raise
guestions about hydrogen igniters and whether the
igniters are Watts Bar were adequate to prevent the
contai nment from | eaking from hydrogen expl osi ons.

In fact, he was asking questions about
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whether the igniters were located in the right
| ocations in the contai nnment, and now here you are
seven years | ater tal ki ng about the same thing. These
neetings are |li ke seven-year |ocust visits; they just
keep com ng.

Comm ttee nenbers, tal kingjust isn't good
enough anynore. Your tal king has put |ives at stake.
It appeared at that '95 neeting that M. Catton was
truly interested i n whet her Watts Bar was saf e enough,
but he was cut off and shut up by the Chairman at that
time.

What we did not know at that neeting was
that the person at Watts Bar responsible for making
sure the ice condenser was working correctly before
startup had di scovered that the screws hol ding the ice
baskets up were defective. TVA devised a schene to
hide Curtis Overall's discovery, then get rid of him
therefore obtaining the Watts Bar |icense by lying to
this commttee and to the Conmm ssion.

After years of investigations and court
proceedi ngs, the NRC has been forced to levy a fine
agai nst TVA. TVA has had so many fines for enployee
abuse they shed themoff |ike water of f a duck's back.
No bi g deal.

The  nost troubling fact is that
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i nspections of the ice baskets that Overall wanted,
and was abused for, were never done. W still don't
knowif they wll stay put if there is an accident at
t he pl ant.

|"ve never told anyone that [|I'm an
engi neer, but | do have commpbn sense. From what |
understand, NRC seens to be finally facing up to the
fact that ice condensers won't really work, won't
protect the public during an accident. Their idea to
fix the problemis to get alittle portabl e generator
from Home Depot or Lowe's, put it on a pickup truck,
roll it up to containnment, and plug it in.

| worked in TVA' s nucl ear programfor 16
years, 14 of themat Watts Bar. |'ve seen sone crazy,
silly, childish, and outlandish things done in the
name of safety. But | believe this one could take the
bl ue ri bbon.

| keep having this cartoon run through ny
head of what would be going on if this generator is
needed. There is a hurricane, a severe |ightning
storm a terrorist attack, a flood. It's dark, no
lights, no backup power. Shift supervisor has just
sent soneone to the little shed out back containing
t he Honda generator with a copy of the conbination to

t he padl ock.
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People |iving downstream are depending
upon this person to know the conbination wthout
hunting the paper it was witten on. The rain is
wetting the paper. H s glasses are covered wth
water. The wind blows the paper away, and he starts
back inside for another copy.

Wen he gets back, he unlocks the shed,
rolls the generator to the contai nnment buil di ng, plugs
it in, proceeds to get it running. | think that our
lives and our property values deserve a little nore
concern than this NRC proposal. Wiy are you only
recommendi ng this blue |light special approach?

| feel that the people who |live near these
pl ants are getting short-changed, run over, and nmade
expendabl e. The NRC reconmendati on seens to say the
backup power doesn't have to work if the accident is
caused by a flood or an earthquake or a terrorist
att ack. How do you think this kind of accident is
goi ng to happen? Merlin conjuring? Woof.

Committee nenbers, the people living in
t hese conmunities are real -1ive peopl e whose | ives are
bei ng tal ked about here this norning, not just nunbers
and statistics. Those sane people trust the NRC to
protect their interest.

| wouldn't be surprised if NRC gets
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pressure fromindustry about maki ng changes to the ice
condensers to make themactual ly work. | inmagine that
you will be pushed to pick nunbers, to redo your
calculations, making it inpossible to solve the
probl emthat fixes the containnment.

| " m speaking as nmuch to |icensing people
in the audience as well as this commttee and the
Research staff, to keep in mnd the interest of the
real people living near these plants. Think tw ce
about trying to nake industry happy with an anal ysis
that says they don't have to fix anything.

It is good that NRC has nade a start, but
so many tines good starts end up as dead ends. I
t hi nk you shoul d be careful about plans to fix the ice
condenser plants, dependi ng upon t he goodw || and good
intentions of the plant owner.

Sone of the proposed changes, like the
cheap portabl e generator idea, seemto be planning on
not having the inspections that you have for other
safety equi pment. | don't know about other utilities,
but I know TVA well enough to know that if NRC | eaves
it all up to themthe generator won't have a notor or
a receptacle for the plug.

| f there's neither i nspection nor

enforcenent, that backup system is not going to be
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there when it's needed. You see, the bigger danger is
to have a lot of back and forth talking, |eading
people to think that something has been done to fix
the problem But you and | know that's not true, and
therein lies the problem Msleading is worse than
doi ng not hi ng.

| would ask that you recomrend to the
Comm ssion that these ice condensers be fixed to
protect the public now. You should advise the staff
t hat they shoul d be bendi ng over backwards to protect
the public safety, not bending over to avoid trouble
fromthe industry.

Thank you.

MEMBER KRESS: Any comments or questions
fromthe nmenbers? Seeing none, thank you, Ms. Harris.

And I'd Iike to turn the m crophone over
to Bob Bryan. | think he has a -- he's fromTVA. He
has a few words to say.

MR. BRYAN. Thank you. | just wanted to
comment very briefly about the cost-benefit study.
For TVA, which has the Sequoyah and Watts Bar nucl ear
pl ants, our igniter systemis -- requires quite a bit
nore power than was considered in the cost-benefit
st udy.

Qur igniters are about 600 watts apiece,
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whi ch woul d require a generator the size of about 21
kil owatts per train. This | think is outside the
range of the four and a half or five kilowatt
generator that was | ooked at in the | owcost option.
So | think we're basically |ooking nore at one that
woul d be an agi st of what was put together for the air
return fan case.

This is just a quick look at the thing --
we're currently eval uating what the cost woul d be for
us to install such a systemwi th the cabling and tie-
into the 1E power system

Thank you.

VI CE CHAI RVAN BONACA:  Are you consi dering
powering also the air return fans?

MR. BRYAN. No, we're not. This was just
-- the 21 kilowatts would be just for the igniters.
| f you powered the air return fans, depending on the
unit, it would probably be between 50 to 75 kil owatts,
dependi ng on the plant.

VI CE CHAI RMVAN BONACA: Thank you.

MEMBER KRESS: Seeing how late it is, |
guess I'll ask if there are any comments from the
menbers that they want to nmake at this tinme, or any
guesti ons.

MEMBER RANSOM |'"ve got a coment.
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Mark | and Mark Il containnents are inerted. And in

the material that was provided, it was indicated that

this was the nore or less ultimate solution. "' m
wondering, | didn't hear anything this norning about
inerting, you know, the Mark Ills and the PWR ice
contai ner -- ice condenser containers.

MEMBER KRESS: They are not inerted.

That's --
MEMBER RANSOM  Par don?
MEMBER KRESS:. They are not inerted.
VEMBER RANSOM Ri ght. But could you
inert thenf?

MEMBER KRESS: | think that would be a
much nore expensive backfit.

MEMBER RANSOM Has that been | ooked at?

MEMBER KRESS: | don't know if it has in
t he past or not.

MR. TINKLER: Following TM, when we --
when we exam ned additional hydrogen control for al
t he pl ant designs, we did consider the feasibility of
inerting ice condenser Mark I1ls. But they do require
much nore frequent access to portions of the
cont ai nnent .

Nor mal mai ntenance in the ice bed, and

there's -- there are a lot of systenms in Mark |1

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

198

where people are inside the plant. So limting access
so severely as a result of inerting the plants was
judged to be overall detrinmental to plant safety.

MEMBER RANSOM |s that true of the Mark
and 11? | nean --

MR TINKLER: Well, the Is and Ils are
smal | . So you can't go in the drywell of a Mark |
when it's operating, if it was inerted or not inerted.
The shine -- you know, the dose -- the received dose

is just so large that you just couldn't stand it. So

they are not -- you know, there are other reasons why
you don't want to be in a -- in the drywell of a
Mark | or Il. But there are many portions of an ice
condenser in Mark Il where you can safely go into the
pl ant .

MEMBER LEI TCH: As | recall, all the
hydraulic control wunits in a Mark I1Il are inside

containnent, and they require frequent periodic
mai nt enance it would be very difficult to do.

MEMBER KRESS: Wuld the staff care to
make nore comments before we --

MR. ADER  Tom this is Charles Ader with
the Research staff. | was just going to nention,
because some of the discussion has kind of noved

around on sone topics. As Charlie Tinkler just said,
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the earlier studies on the 50.44 rule had | ooked at
sone of these things. As part of the |PE there was a
| ook at the backup power for igniters, and at that
ti me everybody was | ooki ng at having to power both fan
coolers andigniters, and they' ve general |y been found
not to be cost beneficial.

Thi s study, which was an expedited study,
| think there was a view that you may be able to get
by with the igniters. W were trying to expedite it
t hrough, so, really, the question is: does it appear
to be prudent, cost beneficial, to proceed on with
powering igniters with backup power?

Now, there is sone ongoing work that wll
continue on with the staff. W think it will confirm
the conclusions. But it was not a -- going back from
square one and trying to revisit things that had
al ready been determ ned not to be cost beneficial. So
it's really that last piece of it that we've been
| ooking at at this tine.

CHAI RVAN APOSTOLAKI' S:  Thank you. Wuld
soneone fromthe staff coment on Ms. Harris' conment
near the end of her presentation that -- regarding
i nspection of these diesels. | nean, are you going to
require some sort of inspection, so that reliability

will be maintained? O it will not be a safety-
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rel ated conponent, so what requirenents are you goi ng
to inpose, if any?

MR.  ADER: At this point in tinme, the
research study is | ooking to technical feasibility and
the cost benefit. In the general process, if we
conclude that it |looks |ike we should go forward, it
woul d be transferred to NRR, and they would | ook at
the actual details of how it would be inplenented
whet her it would be --

CHAI RVAN  APOSTOLAKI S: But woul dn't,
t hough, your assunptions in the cal cul ati ons depend on
t hi s? Il nmean, we were told earlier that the
probability of installingit and startingit correctly
would be .8. But it seens to nme that that .8 would
depend on a | ot of things, part of which would be the
i nspections and possible tests. So | --

VMEMBER ROSEN: |  would second vyour
comments, especially with regard to testing and
denonstration that these things can, in fact, be done
under adverse circunstances.

CHAI RVAN APOSTOLAKI S: Right. | nean, you
know, the human factors is one el enent, but al so, you
know, other things are inportant. And regardi ng human
factors, | mean, she has a pretty dramati c description

here of what it would take to do. Is that what's
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going to happen? | nean, it's going to be a piece of
paper or -- you know, sonetines these nmundane things
turn out to be very inportant. So that .8 probability
probably needs to be scrutinized.

MEMBER ROSEN:  You know, Ceorge, we have
scientific words for what Ms. Harris described -- the
aer of orci ng cont ext.

CHAI RVAN APOSTOLAKI S:  That's right. The
context, yes. It seens to ne that deserves sone
serious consideration.

MEMBER KRESS: Well, you know at that .8
probability you are inplying goes down, then this
option gets closer and closer to telling the backfit
analysis. So you're forcing the regulatory anal ysis
to say this is not a viable option by forcing the
reliability down.

CHAI RMAN APOSTOLAKI S: Wel I, then, we have

to look at the other things, too. | mean, wth
LERF - -

MEMBER ROSEN: | don't know where George
is going wwth his conmments, but | -- my comments are

al ong the sane I|ines. But they are that if you're
going to rely on these devices, then | would need a
showing that they will, in fact, work.

CHAI RVAN APCSTOLAKI S: Do what the intent
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MEMBER ROSEN:  Yes. That there's afairly
high |ikelihood that they wll function as intended.
And at the nonent, it's unsatisfactory to ne to have
Research say, "Well, that will be determ ned by NRR "
Part of my deci si onnmaki ng process here will be to know
what the testing and inspection reginmen wll be.

MR. ADER: | didn't nean to |eave that
inpression. | mean, in our analysis, we need to make
a fair attenpt at trying to quantify that before we
transfer it over. The specific nmechanism of
i npl enentation, where there would be rul enmaking,
pl ant -specific, it would be an NRR deci sion.

But you're correct. W should be trying
to give the best analysis and nost robust we coul d.
Sonme of that | think had been put in nunber --

CHAI RMAN APOSTOLAKIS:  Oh, I'msorry. o
ahead.

MR.  FELD: This is Sidney Feld wth
Resear ch. One of the cost elements that we did
include in our analysis was an industry operation
cost, whi ch i ncl uded quarterly mai nt enance,
surveillance, and testing of the diesel generator.
And those costs were included in --

CHAl RMAN APOSTOLAKI S: That woul d be an
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i nportant el enment, it seens to neE, in the
presentati on.

MR, FELD: -- in the analysis.

CHAI RMAN APOSTOLAKI S: Yes, yes. That
woul d be really an inportant element. But the other
thing that strikes ne as a little odd is the absence
of an uncertainty analysis. | mean, would any of
t hese concl usi ons change if one included the various
uncertainties that are here?

How sensitive is the conclusion that the
| ow-cost option is cost beneficial, if | consider al
of the uncertainties? And how, you know, sensitive is
t he ot her concl usion that having qualifications, and
so on, is not cost beneficial? | don't know.

| mean, when these reliabilities, and so
on, are so uncertain, and what's going to happen -- it
seens to ne that woul d be one of the cases where you
would try to | ook at the uncertainties.

MR. FELD: Thereis -- as | said, thereis
sonme additional work going on within staff on | ooki ng
at sone of the wuncertainties, at least of the
cont ai nment hydrogen anal ysi s.

CHAI RMVAN APOSTOLAKI S:  Ri ght.

MR. FELD: The feedback |'ve gotten is we

think that will confirm -- you know, confirm 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

204

concl usions to proceed further.

CHAI RVAN APOSTOLAKI S: But if there is
still work going on, why are we here today? | thought
we were going to be presented with a technical
analysis that would lead to some closure? And
evidently there is --

MR. MEYER. Well, withinthe generic issue
process described in the Managenent Directive 6.4, we
woul d do techni cal work that woul d provi de a basis for
ei ther dism ssing the generic issue or deciding that
it should nmove forward. And | think that we believe
that we've done enough work to decide that it should
nove forward.

VWhat we've tried to say is that for either
the lowcost or the pre-stage option for the ice
condenser plants, for a wde variety of assuned
initiating event frequencies, and it -- that it nakes
sense to go forward. For the Mark Ills, it's less
clear that it's cost beneficial froma strictly risk
st andpoi nt, even for a range of initiating
frequenci es.

It seens to nme that going from-- assum ng
that the thing is efficacious at .8 to .6, it isn't
goi ng to change the decision to nove forward. The one

area which is really a nodeling issue -- and we're
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| ooking at the nodeling issues in this -- is do you
need the fans or not? That's going to dom nate not
differences as a factor of two in bl ackout frequency.

So -- and so we have an initial conclusion
woul d be

that we don't need the fans. That it

ef fi cacious without the fans. And then, we clearly
say -- we go -- we've got to do sonme nore work to pin
this down, but that we've done enough that it pays to
nove forward.

MEMBER WALLI S:  How about the comment t hat
we heard that your estinates of the power requirenent
were way too low for this particular plant?

MR. MEYER: Was the

Jim Meyer again.

guestion on the -- in particular, the TVA issue with

t he added power requirenents?

-- the reason Catawba i s our

We recogni ze that the

-- is kind of our base

case plant, we recognize that for both Sequoyah and

Watts Bar, that their igniters require considerably

nore power. And, in fact,

it's about 520 watts per

igniter conpared to typically 133 watts per igniter

for --

MEMBER WALLI S
Didn't we hear 800? 600.

MR. MEYER \ell,

but we're in the same range.

I think we heard 800.

nmy i nformation was 520,

And so we went back and
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considered the inplications of that, both for the pre-
stage and for the off-the-shelf. And the concl usions
we cane to is that, yes, the cost would be higher
because the diesel cost would be higher, and there
woul d be sone added engi neering costs that would be
hi gher .

But the diesel costs are only a small part
of the overall costs, so the conclusion was that we
still felt confortable with our nunbers.

MEMBER WALLIS: Well, his conclusion was
that you couldn't get away wth that portable
gener at or . You had to go to the npre expensive
opti on.

MR. MEYER Well, there are portable
generators, and, in fact, portabl e generators up to 50
kilowatts. So there are such things as portable
generators in that range. But | agree with you, you
woul d nove nore towards the pre-stage with the TVA
because of the fact that you require considerably nore
kilowatts to operate the igniters. But we did take
that into consideration

CHAI RVAN APOSTOLAKI' S:  Any ot her --

MEMBER POVERS: A question was posed --

CHAI RVAN APOSTOLAKI S: Ckay.

MEMBER PONERS: A guestion was posed about
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whet her what droplets would, in fact, be detonation
pr opagati on? And after horsing around with it a
little bit, |I have concluded that both Drs. Tinkler
and Kress are correct. Dr. Kress said that |arge

dropl ets dripping down fromthe i ce bed woul d have no

i npact on the shock wave propagation. | think he's
correct on that large droplets sparsely -- sparse
nunbers. The shock wave just doesn't even know

they' re there.

And then -- and Dr. Tinkler is correct
that applying this to sub-500 mcron particles just
because of the nmonentum effect wll inhibit the
propagati on of the --

MEMBER KRESS: Yes. And ny comment was
predi cated on the fact | don't think you have that
size droplets in there, those tiny --

MEMBER POAERS: Yes. | nean, that's when
you guys are going to have to sort out -- Dbut
whi chever way it is, you understand the detonation
wave correctly.

MEMBER ROSEN: Geez. Between the two of
you --

MEMBER WALLI S: It doesn't -- those
droplets -- everything will be over by the tine

they're shattered, | would think.
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MEMBER POAERS: You may be able to break
the big ones, but you --

MEMBER WALLIS: It will shatter theminto
pretty small pieces.

MEMBER PO/AERS: You won't break thelittle
ones. They're -- there's surface tension there.

CHAl RMVAN APOSTOLAKI S:  Any ot her issues
fromthe staff or nmenbers of the public?

MR GUNTER Yes, |I'd like to --

CHAI RVAN APOSTOLAKI S: Pl ease.

MR GUNTER:. -- if | can. Paul Cunter,
Nucl ear Information Research Service. | thought |1
heard, during the presentation, that the energency --
that these portabl e generators woul d be fuel ed out of
the common storage tanks. And | think that that
ignores the issue of common node failure and with
contam nated fuel. So | just wanted to raise that
i ssue as sonething | thought |I heard and needs to be
addr essed.

CHAl RMAN APOSTCLAKI'S: Any response?

Okay. We are running behind, so let's be
back at 1:40. Thank you.

(Wher eupon, at 1:04 p.m, the proceedi ngs

in the foregoing matter went off the

record for a lunch recess.)
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AAF-T-EERNOON S-ESSI-ON
(1:42 p.m)

CHAI RVAN APCSTCOLAKI'S: The next itemis
t he techni cal assessnent of Generic Safety |ssue 168,
Envi r onnment al Qualification of Low- Vol t age
I nstrumentati on and Control Cables.

M. Leitch is the cognizant nenber.
G ahan?

MEMBER LEI TCH: As the Chairman has said,
this 1is GSI-168 concerning the environnental
qualification of |owvoltage |1&C cables. As we all
recogni ze, these cables are very inportant in plant
operation, since they <can, iif +they fail, give
m sl eadi ng and confusing information to the operator.

We have sonme sanples of cables that nost
t he ACRS have seen previously, and they are identified
to the tests, and so forth. These represent nothing
t hat we have not al ready seen, except that sonme of the
menbers of the ACRS are new since the [ast
presentation, and they may be interested in seeing the
sanples. So we're not planning to pass them around,
but they are here if you'd like to take a |ook at
them And they are all identified as to what they

are.
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CHAI RVAN  APOSTOLAKI S: These are
artificially aged?

MR. AGGARWAL: Yes, sir. That is correct.

CHAI RVAN APCSTOLAKI'S: It is correct.

MEMBER ROSEN: Have they been through a
real LOCA?

(Laughter.)

MEMBER LEI TCH: So at this tinme, then, I'd
like to turn the presentation over to M ke Myfield,
who will introduce his presenters.

MR.  MAYFI ELD: Thank you. W are here
this afternoon to talk to you about the technical
assessnment that we have conpleted and the transition
from research/technical assessnent to NRR' s
i npl enent ati on phase. W have a panel of speakers
this afternoon that will be headed by Ni | esh Chokshi.
Satish Aggarwal will be -- nake the bulk of the
techni cal presentation. Paul Shemanski will have a
piece of this, and Art Buslik, who did the risk
assessment .

So with that, N |esh?

MR,  CHOKSHI : Ckay. | think this is,
given the tinefrane, we have got a pretty fairly high-
| evel presentation. W canme about a year and a half

ago and tal ked about the results of the tests and
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research. So the purpose -- nain purpose i s now that
the technical assessnent is conplete to sunmari ze t he
t echni cal assessnent and discuss the -- our
recomrendati on.

Paul , woul d you put that -- okay.

CHAI RMVAN APOSTOLAKI S: Can you nove it
higher a little bit? Al the way up there.

MR, CHOKSHI : kay. As M. Myfield
menti oned, under the Managenent Directive 6.4, the
operat or research conpletes its technical assessnent.
The next step is it goes to the program office for
consideration for the regulatory -- for the regul atory
action.

A year and a half ago we tal ked about the
test results. Since then, we have had sone
interactions with industry groups, and we have done a
l[ittle bit nore inthe risk area. So | think at this
poi nt now the technical assessnent is conplete.

So the primary purpose today is to give
you the results -- oral results of the technical
assessment recommendati on, and t hen get your comments,
and, as the process requires, we will incorporate your
comments before we transmt the final technica
assessnent to the NRR

Qur current planis to --
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MEMBER LEI TCH: Let ne just say that
originally there were 43 issues identified. And as |
under stand what happens, many of these issues were
resolved fromresearching the literature. A nunber of
them were felt not to require additional research.
And that finally boiled down to a set of six issues
that required additional research.

What we have today in the technical
assessnment is basically areport onthe results of the
research associated with those six issues. Is that a
correct characterization?

MR, CHOKSHI: Yes, six. Right, there are
Si X i ssues.

MEMBER LEI TCH: Ckay, good. Thank you.

MR, CHOKSHI : Those are the renaining
ones.

MR. AGGARWAL: That is correct. However,
when we interacted with the industry, as a byproduct
of our research, several questions cane. These were
put to the industry, and we do intend to present to
you the outconme of the discussions with industry as
wel | .

MEMBER LEI TCH: Ckay. Thank you.

MR. CHOKSHI : So, yes, the two days -- we

will tal k about those six issues and seven questi ons,
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primarily findings fromthose.

So M. Aggarwal is going to do that now,
gi ve you an overvi ew of the technical assessnent. And
in the end, 1'll conme back and tal k about our fina
recomrendati on to nove forward to -- this task to NRR

So with that, Satish?

MR, AGGARWAL: Thank you.

As pointed out to you, M. Chairman, we
met with you in Cctober year 2000, and we presented
the test results of all six LOCA tests, condition
nmoni tori ng and assessnent, and al so we told you about
the EQliterature review, the basic result being that
we didn't want to reinvent the wheel. W wanted to
see what industry had done so far and where we stood.

As pointed out by Gaham ultimtely we
narrowed it down to those six issues, and six LOCA
tests had nothing to do -- there's no rel ati onshi p one
to one. But six tests were conducted and conpl et ed.

Subsequently, after nmeeting with you, we
had nunerous neetings with the nuclear industry and
rel ayed many questions during those di scussi ons, which
| briefly will discuss.

One point | would Iike to point out, the
criteria for qualification is based on zero failure,

since we are only testing one single prototype. But
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pl ease bear with nme, and keep in mnd a single
prototype and the criteria is no failures.

Next .

And essentially, when you go for LOCA
test, it is required that we bring that cable to the
end of life condition. You had the 40 years or 50
years, and that is nmeaning thereby that we get thernal
and radiation heating to bring the cables to that
condi tion.

Then, we put the cable to a LOCA test
sanpl e, where either single peak or two peak. As
required, inthe original qualification, we go through
the test procedure.

And, finally, we performa post-LOCA test
to denonstrate adequate nmargin by requiring the
mechani cal durability.

The underlying principlebeingthat if you
are part of the test, we feel that cables are so
robust that we end up giving design basis even, those
cables will performtheir safety function.

Next .

MEMBER LEI TCH: Now, the pre-agingis done
by raising the tenperature in accordance with the --
an iraneous rel ationship?

MR. AGGARWAL: That is correct. But the
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staff did not come out with any nunbers. Wat we did
was these cables were previously qualified by the
manuf acturers, and they have taken an iraneous
equation, their design tenperature. They canme out
with a nunber in terns of the hours and what degree of
tenperature and radiation. Wat we did in our test,
we sinply reproduced those nunbers.

VMEMBER LEI TCH: Now, your technica
assessment seens to suggest or flat out states that
the iraneous nethodology is conservative, yet Dr.
Rosen was at a fire neeting -- and we have his report
-- where it seens to suggest that the iraneous
relationis non-conservative. Wuld you discuss that?

MR, AGGARWAL:  Sure.

MEMBER ROSEN: This was the wire safety
agi ng conference held here in Rockville several weeks
ago that ny trip report was about.

MR, AGGARWAL: | submt that both
statenents are correct. Let ne bring to you --

(Laughter.)

That is the diplomatic response.

MEMBER ROSEN: | think he's qualified to
be on the ACRS.

(Laughter.)

MR. AGGARWAL: There is no question in ny
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m nd and the industry that there are uncertainties in
an i raneous equation. It haslimtations, but thisis
t he best we have.

CHAI RVAN  APOSTOLAKI S: Vell, |1 don't
understand what it mneans that the equation is
conservative. | nean, the equation has paraneters.
Wul dn't it depend on the val ues of the paraneters, or
whet her - -

MEMBER ROSEN: Let nme see if | can
reproduce what the issue was.

CHAI RVAN APOSTOLAKI S: Ckay.

MEMBER ROSEN: From nenory, because |
didn't bring ny report.

CHAI RVAN APOSTOLAKIS: Did you wite it?

MEMBER ROSEN: Yes, | wote it.

(Laughter.)

The aging -- according to the people in
this conference -- is a phenonena that relies on
oxygen -- that is caused by oxygen diffusing into the

cable insulation. And when you do a test at higher
tenperature to sinulate long life, you are exchangi ng
tenperature for time in the iraneous equation.

You do that -- you do it quickly, and the
di ffusion of oxygen into the cable insulation doesn't

occur, because it's a tinme-limted phenonena. | t
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takes tinme for the oxygen to get into the cable
] acket . And so the -- what you get out of a
simulation -- an aging -- accelerated aging test is a
cable that is not as danaged as one that's naturally
aged where there's |lot of tine.

It's a lower tenperature in the norma
environnent, but there's lot of tinme for the oxygen to
di ffuse conpletely intothe cable insulationnmterial.
And to me, when | heard that, either I got it wong or
it didn't square with what you're saying in --

CHAI RVAN APOSTOLAKI'S: M crophone, Art.

MR. BUSLIK: There are two effects. One
is diffusion-limted oxidation, which is what you're
tal king about. And in a sense, you luck out. The
reason is that very frequently, if the material -- the
materi al woul d becone as brittle on the surface where
t he oxygen has a chance to diffuse, and very -- and
very frequently, if it becones brittle on the surface,
you' || get a crack there which propagates throughout
the depth of the cable insulation. So that, in a
sense, you luck out because it's the properties at the
surface which are inportant.

There's another effect which has to do
with the fact that soneti mes you don't have one rate-

determ ning constant, let's say, inthe kinetics. You
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may have two. And in this case, if -- if the
arrhenious low with the activation energy determ ned
from hi gher tenperatures and accelerated aging, this
wi |l always be non-conservati ve.

It's just a sinple equation. You have a

I i near conbination of two arrheni ous expressions, and

you'll see that if -- that the one wwth the -- | think
wi th the higher activity energy -- | may get a -- wll
dom nate at the l|ower tenperatures or -- | think
that's right, or else vice versa. 1'd have to figure
it out.

(Laughter.)
But at any rate, that you always get a

non-conservative thing. However, it is possible to

verify using -- you're referring, actually, to Ken
Goen' s work. And it is possible to verify using
oxidation -- wultra sensitive oxidation consunption

met hods what the aging is at nmuch | ower tenperatures,
closer to the ones that actually occur in a plant.
And, in some cases, you obtained the fact
that thereis really no-- no change in the activation
energy. In other cases, though, | think it is really
just true that we don't know. But | think that the
results that -- Brookhaven also came up with using a

met hod of verifying the activation energy for the
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cables in certain isolated cases, and he found that
t here was agreenent there.

That was -- it's in -- what is it?
NUREG CR- 6704, Volune 1, toward the back sonewhere.
But it's true, in general, you may not know.

MEMBER LEI TCH: Thank you, Art.

MEMBER WALLIS: But doesn't it depend on
the material of the cable? There may be sone cabl es
for which what you say is true, that there's a
severe --

MR BUSLIK: Yes, but it --

MEMBER WALLI S: -- at the surface governed
by arrheni ous, but nmaybe other materials, presumably
ot her studies, that say that it's diffusion-limted,
refer to something real, for which diffusion is an
i nportant phenonenon.

MR. MAYFIELD: This is Mke Mayfield from
the staff. |'"ve had the opportunity to spend sone
time talking wwth Dr. Glland, and there are a coupl e
of different classes of the materials. The bul k of
the materials that he has tests fall into a class
where the iraneous equation gives reasonable to
somewhat conservative predictions of the actual aging
t hat he sees.

There is another class of materials, and
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part of the work is to define what exactly -- how do
you characterize that class, where the iraneous
equation doesn't seemto work very well, and --

MR BUSLIK: But it's not related to the
di ffusion-limted oxidation so nuch, | believe, as the
-- I'"ve forgotten what he calls it -- the chenical.

MR. MAYFI ELD: That's correct. And so
there are these two classes of materials, and part of
the work that he 1is continuing is to better
characterize the two cl asses. But for nobst of the
materials that we've been tal king about and for the
insulation materials that | believe we've tested in
this program the iraneous approach gives you
reasonabl e t o sonmewhat conservative predictions of the
agi ng.

We have also acquired -- | think in the
previous briefings we've tal ked about sonme -- the
limted amount of naturally aged cable that we could
acquire. There's only so nmuch of this stuff you can
get, where we have then also had the archival unaged
material that we then artificially age.

And wi thin the uncertainties of the actual
doses that the naturally aged materials received, and
the wvariation in material properties that just

naturally occur with these polyners, you are hard put
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to tell a difference within the extent that we can
make these kind of measurenents.

MR. BUSLIK: And referring to the question
about the diffusion-limted oxidation, | think maybe
perhaps in all cases what you' re concerned about is
the nechanical integrity of the insulation, which is
related toits brittleness. Andif it becones brittle
on the surface, | think the cracks will generally
propagat e throughout. So | think, in general, it
turns out to be okay there.

MEMBER ROSEN: |I'ma little bit concerned
about the scope of coverage of the testing. Does the
conclusion that you are offering that it is generally
conservative to do the pre-aging as we have done it,
apply to the kinds of safety-related cables, all
safety-related cables in plants? | know "all" is a
big word. But let ne say the mgjority or in the main
it applies to the cables? How broad is -- is it
conservative to do this? It now depends upon the kind
of cabl e.

MR, AGGARWAL: In our test program we
tested three types of the cable, which the majority of
the plants used to the extent of 75 percent or 77
per cent . It is our submssion that these are the

princi pal cables which are used in | &C applications in
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nucl ear powerplants in the USA

The second part is when we brought up a
program we were |looking at it. W were not | ooking
at the validity of iraneous oxygen diffusion. The
technical issue before us was that when we do the
testing, according to | PEEE St andards 323 and 383, you
are required to create the cable.

And  under certain exenptions, t he
manuf acturers have come up with certain nunbers in
terms of tenperature and the duration. Qur goal was
to provide sonme kind of judgnent what industry did.
Was it conservative? The only way to verify for us
was it took naturally aged cable fromthe plants, and
then we conmpared what we have done after excellent
rating, and the staff concl uded that the techni ques we
used in qualification, they seemto be conservative.

Now, with regard to iraneous -- the
activation energy, in a separate study we also
concl uded that what the i ndustry had used seened to be
reasonabl e and accept abl e.

MVEMBER ROSEN: So you don't feel that
Glland's results are inconsistent wth that
concl usi on?

MR AGGARWAL: No, | don't.

MR. BUSLI K: Vel l, no. | mean, | don't
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either. But you have to renenber that sonmetines it
can be very sensitive to the material you have. For
example, Glland, in an old water reactor safety
nmeet i ng paper, tal ked about a change in the activation
energy for the ethylene propylene dyene nononer
material. And | wote himan e-mail about it, and it
turns out that that was one used for seals, and it's
nost |y anor phous.

And even though it may be a probl emthere,
it may very well not be a problem-- and probably the
Brookhaven tests verify this -- for the ethylene
propyl ene dyene nononer materials, which are used for
i nsul ation, which have a greater crystalline fraction.

MEMBER ROSEN:. Ckay. |'mnot an expert on
this. 1 just pointed out what appeared to ne to be an
i nconsi stency. And | just sat and |i stened.

MR, AGGARWAL: Thank you.

As we reported to you previously, there
were failures of certain 1&C cables in NRC tests,
namely in LOCA test nunbers 4, 5, and 6. Failures of
si ngl e conduct or bonded Okonite cables. Sanpled nore
cables in test nunber 4, and eight out of 12 cables
failed in LOCA test nunber 6 for 60 years.

We also found in our research that there

is no single condition nonitoring technique avail abl e
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which is effective to detect degradation. Probably
conbination of different techniques can be used,
dependi ng upon the type of insulation.

We al so found that visual inspection can
be useful in assessing the degradation of cable with
tinme.

MEMBER POVERS: VWat do you nean?
Clearly, if the degradation gets bad enough, I'd goin
and | can see, "Yep, that cable is degraded.” But
it's a long tine. | nmean, it's -- it's visual
i nspectionis not going to tell you anythi ng about the
| evel of degradation.

MR, AGGARWAL: You are correct. Again, as
conpared to doing nothing --

MEMBER POVNERS: Ahh

(Laughter.)

How about as conpared to sone of the
i nstrunent al techni ques?

MR AGGARWAL: W have di scussed in our
report and there are several which can be used --
el ongation at the break is one which is universally
used, but it is destructive. Peopl e use different
matters -- the AT, OTP, different techniques are
avai l able. And, again, each of themhas [imtations.

Qur report, NUREG CR, real |y provi des t hat
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i nformati on, and we hope the industry will pick up and
use it in a manner that wll be useful to them

MEMBER POVERS: Because what we were
di scussing earlier is you enbrittle the surface, and
then you get a crack, and that crack propagates
through. So the enbrittling of the surface presunably
goes along at a nice arrhenious or quasi-arrhenious
rate. But once it cracks, that's not going to be an
arr heni ous behavi or.

MR AGGARWAL: Correct.

MR. BUSLIK: But what is thought -- and,
by the way, | think when they talk about visual
i nspections, they al so pick up on the cable systens to
see how flexible the cable is, and | guess whet her
there are --

MEMBER PONERS: Wl |, again, | mean, when
-- if the damage has gone on far enough, yes, that
works great. But by that tine, you are in a severely
damaged st at e.

MR BUSLI K That's true. But | think
it's felt that if there's any -- practically any --
you' d have to speak to the people inindustry. But if
there's any flexibility left in the cable, or a
certain amount, that the cable will survive a LOCA, at

| east at that tinme. And then you have to worry, |
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guess, about the rate of --

MR. AGGARWAL: The point | was trying to
make was that |icensees should know the environnent
and the reason cabl es are uprated.

VMEMBER POVEERS: Well, you' ve nentioned
conbi ned thermal and radiation doses. \Wat kind of
radi ati on doses are we tal ki ng about ?

MR, AGGARWAL: W have taken 50 negar ads
total dose. And how nuch power?

MR. MAYFI ELD: Basically, for EQtesting,
we assume 50 negarads for the background radiation;
that is, during the first 40 vyears. And t hen,
typically, the accident dose is 150 negarads. So you
get about 200 negarads would be the total integrated
dose that the cable would be subjected to during a
LOCA sinul ation test.

MEMBER POVNERS: That does gri evous danage
to pol ybond chl ori des.

MR.  MAYFI ELD: Yes. They are very
susceptible to radiation, right.

MR AGGARWAL: So the bottomline is that
if you know the environnments, sone kind of visua
i nspections could be useful.

Next .

In the area of risk, as you nust have
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noted with our -- in our report submtted to you, the
state of the art incorporating cable failures into PRA
is still evolving. W do not advance to all of them
But it may be noted the key assunption in PRA is that
t he operating environnments are | ower than or equal to
what are presunmed in the qualification test.

In other words, |icensees know where the
hardest parts are. That is the key assunption. And,
of course, the uncertainties are in terms of the
experinments, human failure rates, factors, and what
not . And what we find, that if the -- if any
requi renents such as condition nonitoring, and all of
this, the benefits are zero to nodest.

MR. BUSLI K: If you reduce the cable
failure probabilities to zero, the benefits are
nodest. There are benefits. The benefits are not
zero. But they're nodest.

MEMBER ROSEN. When you say the state of
the art of incorporating cable failures into PRAis
evolving, | would wonder where. \Wat was goi ng on
that I don't know happened?

MEMBER PONERS: Have we got along tine in
this nmeeting?

(Laughter.)

MEMBER ROSEN: On this subject.

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

228
MEMBER POAERS: Ch, oh. Ckay.

MR BUSLIK: Well, first of all, what I
did was | sort of took some data from Jacobus, which
he had a certain nunber of failures and a certain
nunmber of tests, but it was on all different kinds of
cables. And | used -- all | could do was take the
fraction of failures over the total nunber of trials,
basically, and get sone sort of average probability of
failure.

What you would like to be able to do is
sharpen that for the particular type of cable. Also,
| assune that the cables were essentially at their
environmental qualificationlimt, because that's what
was tested.

MEMBER ROSEN: Are you responding to the
second bullet on this question -- on this chart? MW
guestion is: what's going on in PRA?

MR, BUSLIK: No, what are we doi ng now.

MEMBER ROSEN: I n ternms of incorporating
the cable --

MR. BUSLIK: Well, we are doi ng sonet hi ng.
We have a project, which instead of doing what | did
will attenpt to estimate, using the physics of the
aging of the cables, of the cable insulation, the

probability of failure of --
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MEMBER ROSEN: Well, there's a research
project going on that mght lead to sonme techni ques
that PRA practitioners could use. | don't know of any
PRA practitioners in the utility industry that are
i ncorporating cable failure probabilities.

CHAI RVAN APOSTOLAKI S: It depends on what
you -- are you tal king about LOCAs here?

MR. BUSLIK: Yes, yes. These are --

CHAI RVAN APOSTOLAKI S: Ckay.

MR. BUSLIK: I'msorry. These are -- the
thing that is inportance as far as cable failures is
the possible comon node failure in the harsh
envi ronment of a LOCA.

CHAI RMAN APCSTOLAKI S: Because when you
say that the results indicate that the benefits from
reducing the cable failure probability is zero to
nmodest, you don't include fires.

MR. AGGARWAL: Fire is out of the scope.

CHAI RVAN  APGCSTOLAKI S: Qut of -- you
elimnate the --

MEMBER ROSEN: No. Hot shorts or any of
that, they're not --

CHAI RVAN APOSTOLAKI S: Not hi ng.  Not hi ng.

MR. AGGARWAL: That's right.

MEMBER ROSEN: What you are tal ki ng about
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is just aging effects, | assune.

MR. AGGARWAL: That is right.

MR, BUSLIK: In fact, Steve Gull en pointed
out that the -- that aging cables may actual |y behave
better in a fire. There are |less flammuable, because
the volatile nmaterials come off.

MEMBER LEI TCH: Could we tal k about the
tables that are on pages 45 and 46 in the technical
assessnment report?

MR AGGARWAL: There are two tabl es.

MEMBER LEI TCH: There are two tabl es, one
on 44 concerning PARs and one on 45 concerni ng BWRs.
W need only tal k about one of them Let's talk about
the one on 44. There is a core damage frequency
there. Now that core damage frequency --

MR BUSLIK: |s the reduction in the core
damage frequency, if the cable failure probabilities
were brought to zero fromwhat it would be if -- if
the -- if the cables had the failure probabilities
that | estimated, assuming that industry essentially
did nothing to try to reduce it.

But neverthel ess --

MEMBER LEI TCH:  How coul d the probability
be brought to zero if --

MR, BUSLIK: Well, what I'"'msaying is if
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you have really perfect condition nonitoring, thisis
-- then, the failure probabilities would be zero.
It's a bounding case. Qoviously, no condition
nmonitoring technique is going to be perfect.

MEMBER LEI TCH: Okay. Then, you give a
certain credit for voluntary industry actions.

MR. BUSLIK: Right.

MEMBER LEI TCH: And that --

MR. BUSLIK: And that | just reduce the
val ues by 30 percent. This was the -- the voluntary
industry actions | said were -- they were assuned to
belimtedto ensuring the cable environnent is within
the cable's environnental qualification envel ope.

But actually | assune that for both cases,
with respect to tenperature and dose, and to
i nspecting cables visually, near their connections to
a conponent, when mai ntenance on that conponent is
performed. |In other words, | didn't take any credit
for a systematic wal kdowns where there was tactica
lifting of cable -- visual and tactical observations
of the cabl es throughout the cable run. So it wasn't
very nmuch.

MEMBER LEI TCH: So the first nunber,
t hough, is the present state of things?

MR BUSLIK: It's a conservative estimte
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of the present state of things, | would say. For one
t hi ng, al | of the <cables are not at their
environnmental qualificationlimts. But | don't know
what the tenperature and dose rate particul ar cables
see in a plant. W have --

MEMBER LEI TCH: | guess what I'mtryingto
do is get a feel for, where are we now i n core damage
frequency, where could we be with voluntary industry
actions, and where could we be with a full-blown
regul atory progranf

MR. BUSLIK: Al right.

MEMBER LEITCH: | only see two of those
three nunbers here. | guess that's what I'm --

MR. BUSLI K: Vell, with the full-blown
regul atory program | didn't really intend to esti mate
it. It's bounded by the two tinmes 10°° per year
reduction in core danmage frequency. | nean, | don't
really know how good condition nonitoring could be.
| don't know how accessible the cables are, things
i ke that.

MR. AGGARWAL: Essentially, then, Table 1
tells you what the constant state is. Table 2 is
telling you sone allowance -- provisions for
mai nt enance and rel ated activities. And this is the

di fference.
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MR, CHOKSHI : | think the nost benefit you
can get out is this tw tines 195 So that is the
upper limt of the benefit. That is this calculation.

MEMBER LEI TCH:  Two tinmes 10°°?

MR CHOKSHI : That was the reduction in
t he core damage assum ng zero probability of failure
for cabl es.

MR, BUSLI K: And that was taken at --
between 30 years and 60 years, essentially. And
before that it was zero assessnment approxi mation.

MEMBER LEI TCH: So there is -- reducing
the cable failure probability to zero, the benefits
are nodest.

MR. BUSLIK: | think so, especially if you
| ook at the costs. Basically, the averted costs from
-- from averted accidents. They' re not that high.
What is it? $200,000 for a plant wthout I|icense
renewal or half a billion for a plant with |icense
renewal . But those are boundi ng numnbers.

MEMBER LEI TCH: The benefits of industry
actions are, then, even smaller than nodest because
you're getting all the way to zero.

MR. BUSLIK: That's right.

MR. AGGARWAL: Thank you. As | started

earlier, that we had nunerous neetings with industry.
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The bottomline in the discussion with industry was
that followed the claim-- the industry claimthat |&C
cabl e has not experienced any significant aging. In
[imted cases -- and they know of the hot spots -- the
licensees are exercising several options, such as
early replacenent, nodification of the environnment, or
they do sonme kind of condition nmonitoring. Wether
the old plants are doing it or not, we do not know.

Agi ng eval uati ons are ongoi ng t hroughout
the plant |ife as a part of normal life.

Turning to the 60-year aging assessnent,
whi ch was LOCA test nunber 6, in our test, eight out
of 12 cables failed the post-LOCA test. And we have
concluded that sone of these cables may not have
sufficient margi n beyond t he 40 years of the qualified
life.

Again, if one can conclude the operating
environments are |ess severe than what was assuned
during the qualification, then margins can be used to
extend the life.

VEMBER POVERS: Let ne ask a question
about that. Wen you test these cables, you take a
cable and you age it, and then you run a test on it,
and that cable is a cable.

MR. AGGARWAL: Yes, sir.
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MEMBER PONERS: But in the real plant, the
cable that's sitting there has all kinds of junk --
dirt, all kinds of contam nation stuff, and things
like that. Do we know what benign junk to get on
t hese cabl es and what's del eterious junk to get onit?
| mean, is there -- if we spill 40 weight notor oil on
the cable, it doesn't nmake any difference; but if we
spill glycerine onit, it does?

MR. AGGARWAL: Unfortunately, | don't have
an answer to that. | have not studied the research
program

MEMBER POVERS: | nean, it seens to ne
it's what is mssing fromall of this, when you start
saying you're conservative, is that there's another
vari able that the plant experiences that we really
don't know anything about. | nean, what are cables
getting contam nated wth?

MR. AGGARWAL: That is correct.

MEMBER POAERS: What are they in contact
with that -- maybe it's not a contam nation. Maybe a
little nickel metal does bad things to the cable
insulation in a synergistic effect or sonething like
t hat .

MR. MAYFIELD: This is Mke Mayfield from

the staff. Keep in mnd that nost, if not all, of the
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cabl es have a protective jacket over the outside of
t he insul ation.

MEMBER POVNERS: That's true.

MR.  MAYFI ELD: And the jacket is what
woul d see the spill, as opposed to the insulation
itself.

MEMBER POVNERS: You are right onthat. O
course, the jacket itself may be the -- long-term
i nconmpatibility.

MR. MAYFIELD: I1t's a good question, and
| don't have an answer for it. |It's just that there
is this other barrier between the insulation that we
wer e concerned about --

MEMBER POAERS: No, you're right on that.

You're right about that. But before | junped and said

| was conservative, I'd like to know a little nore
about that.

MR, MAYFI ELD: Ddn't say we were
conservative. | sinply said to keep in mnd there's

this other |ayer.

MEMBER PONERS:  Yes.

MEMBER ROSEN:  |'m | ess concerned, Dana,
about spilling glycerine or notor oil on themthan
am about such things that are nmuch -- such things as

hum d or noist salt air.
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VEMBER POVERS: Sur e.

MEMBER ROSEN: So a | ot of these are sea
coast sites. How do your tests take that into
account? O isn't it necessary to do that kind of
t hi ng?

MR. AGGARWAL: The | EEE st andard does not
require any conservation. It sinply has a LOCA test
and the post-LOCA test. And if you pass it, then
you' re considered to have passed.

MR. CALVO Excuse nme. This is Jose Calvo
from the NRR Most of these cables are inside the
containment, so | guess this portionto salt water --
it wll not be seen there. So as long as you keep
that salt -- with the water and the salt from the
contai nment, you don't have to consider that part.

MR.  MAYFI ELD: This GSI is focused on
cables in a harsh environnent, which takes you inside
contai nment by -- virtually by definition.

MR. AGGARWAL: The bottomline of the test
is that know edge of the environnent for cables
continues to be essential.

MEMBER POAERS: So | et me understand t hat
-- that you have told us that if you reduce the
failure probability to zero, it has limted --

MR. MAYFI ELD: Dana, she's asking you to
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use the m crophone.

MEMBER PONERS: And | woul dn't want to get
on the bad side of her, because she is behind ne.

(Laughter.)

You said if | reduced the probability of
cable failure to zero it does not have nuch i npact on
ri sk. How about the inverse problenf? Wat's the kind
-- hownuch risk do | gainif |I raise the probability
of cable failures up to one? | think that's what we
usually do. Isn't it, George?

MR. BUSLIK: Let's see. | didn't bringit
with me, but -- well, that would be the essentially
simlar -- that would be the Birnbaum i nportance of
it. And those nunbers are given here, but --

MEMBER POVERS: If 1 had |ooked hard
enough, | would have found them

MR. BUSLIK: That's right. And let ne see
if I can find --

MEMBER PONERS: But those are the nunbers

that lead you to say that it's essential.

MR. BUSLI K: Yes. | mean, roughly, I
woul d say it could -- if you just change that in the
PWR it could go up by maybe a factor -- | nean, it was

a 15 percent probability of failure of instrunment

cabl es. And instrunment cables were inportant at
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Surry. So it would go up by a factor of over six.

MEMBER WALLI S: We're talking about
environment. You said they failed by a crack on the
out si de propagating through.

MR BUSLIK: Right.

MEMBER WALLI S: This would seem to be
i nfluenced by bending of the cable --

MR BUSLI K:  Yes.

MEMBER WALLIS: -- around corners and --

MR. BUSLIK: Yes. In fact, you find that
cables could be very brittle after the pre-aging --
t he accel erat ed agi ng experinents. And yet they don't
fail during the LOCA because the LOCA sinulation --
presunmabl y, because they aren't noved there. And it
does i ntroduce an uncertai nty because you don't really
know for sure whether the cable will be subject to
vi bration or --

MEMBER WALLIS: No. | nean, | feel |ike
ininstalling the cables they are stretched, aren't
t hey?

MR BUSLIK: | don't know --

MEMBER WALLI'S: They couldn't be al ways
straight.

MEMBER POAERS: Yes. But what they --

MR. MAYFIELD: This is Mke Mayfield from
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the staff. Let's be careful here. Cables are, of
course, installed in the unaged condition. There are
criteria on bend radii. There are criteria on pul

f orces. There are a nunber of things to |ook at
exactly the i ssue you are raising, M. Wallis, that --
so there are criteria for this.

The issue is: if you had sonme nechani cal
vi bration, sone novenent of the aged cabl e during the
actual --

MEMBER PONERS: Wl 1, like maybe in a main
steam | ine break, or sonething like that.

MR. MAYFI ELD: Could you get enough
mechani cal force to nove the cables enough and --

MEMBER POVWERS: Those ki nds of questi ons.

MR MAYFI ELD: -- and that's an i ssue that
we' ve tal ked about, but I don't think we have a good
answer for it.

VEMBER POVERS: | nmean, it -- when you
menti on t hat novenent, of course, the thing that cones
i medi ately to mind is the main steam|ine break, or
even a steam generator tube break, because of the
apparently -- the vigorous vibrations that we expect
you get there. Maybe we should be | ooking at that.

MR.  MAYFI ELD: Again, that's sonething

we' ve tal ked about a bit. But as Satish has pointed
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out, what we got to in this test programspecific to
this GSI -- well, it didn't take us there, but it's
still a valid point. It's just we didn't get there,
and I'm not quite sure how you'd address it in a
sensi bl e fashi on.

| knowthat | can nove the cabl e enough - -
aged cabl e enough to danmage it. Now, would | get that
kind of novenment depending on where it is inside
contai nment during a steam|line break?

MEMBER POVNERS: You know, what we coul d do
is we could take sonme of that noney we have on heavy
section steel and apply it to --

(Laughter.)

MR MAYFI ELD: But then we would mss
vitally inportant information dealing wth other
critical systens.

MEMBER WALLI'S: Going back to the radius
of curvature and that sort of thing, these cables are
install ed by sonmebody. Soneone is |aying cable?

MR MAYFI ELD:  Yes, sir.

MEMBER WALLI S: And | would think in
handl i ng t he cabl e and mani pul ating it around corners,
and so on, there is all kinds of bendi ng that goes on,
twi sting, and so forth, which is not --

MR. MAYFI ELD: In its unaged condition,
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this stuff is remarkably flexible. At the same tineg,
there are criteria for how they handle it.

MEMBER WALLIS: Yes. But --

VEMBER POVERS: If you watch them pul
cabl es nowadays, it just stuns ne how careful they are
about this stuff.

MEMBER WALLI S: So, well, they are in
nucl ear plants. They certainly aren't usually around
uni versities where --

(Laughter.)

MR. MAYFIELD: 1'mgoing to let that one
go.

MEMBER POVNERS:. There's nothing critica
at a university either.

(Laughter.)

MEMBER WALLI S: There are professors, and
they -- they could conplain.

(Laughter.)

MR. AGGARWAL: | would sinply point out
that in | EEE standards there is the test known as the
Mandril test, that you take the cabl e and take so nany
times around it, and then test under the high vol tage
to show whether or not there are any cracks. So,
i ndeed, that test gives you that kind of feeling that

if anything like that happens in the life, in the
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operating plant, at the tine of construction, then, if
a test passes, you wll conclude that it would be
capabl e of handling those inspections.

This cable is put all around, and this is
roughly this dianmeter. In Mandril, it wll bend
around 20 tines, but that's opposed to high voltage.

MEMBER LEI TCH: | have a question
concerning the second bullet there. Failure in NRC
tests indicate that sone cables did not neet
qualification criteria in the margins that we set.

Now, in your technical assessnent then
there's an overall concl usion on Page 57 that says, in
part, that the EQ process is adequate for the EQ of
| ow voltage cables and INC cables for the current
license termof 40 years. How do those two statenents
square up? It seens on one hand you're saying the
process is adequate, but here you've had sone cable
failures.

MR. AGGARWAL: My subm ssion is that the
process of qualifying cable is adequate. It presunes
that the | i censees knowtheir environnmental conditions
and they are nonitoring them And if those conditions
are lower than those during the qualification, then
there is no problem But if they do not know, of

course thereis a problem Thisis howl wll explain
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the failure.

MEMBER LEI TCH:  Now, you had sone cabl es,
| guess it was Sanuel More cables that failed above
77 degrees at |ess than 40 years --

MR AGGARWAL: Ckonite cables.

MEMBER LEI TCH: Ckonite, was it? Yes.
|"msorry. Yes. That failed at |l ess than 40 years
service. So do we know that those -- that cables are
not in the field and operating in those conditions?

MR. AGGARWAL: Ckay. In a nutshell, the
story about Okonite cables is that those cables
originally qualified for 90 degrees C And the
manuf acturer had never tested those cables in real
life. He used a simlar argunent. Bigger cables were
tested, and he applied that to the smaller cables.
Now, when these cables failed in an RC test, the
manuf acturer nanmed the Ckonite and tested the cable
thenmselves on their own initiative. And they
concluded that their cables are only good for 77
degr ees.

Now, NEI has done a survey and they
i ndi cated that probably four plants m ght have that
probl em but definitely one of them exceeded those
conditions. And I do not know t he nanme of the plant,

and | do not know, you know, what the conditions are.
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We do know that there is one plant which apparently
has exceeded --

MR, CALVC Excuse ne. Let me augnent
this a little bit. Yes, we don't know whether one
plant, we don't care to a certain degree, because the
inmportant part is that a new test has been done that
denonstrates qualifications -- establish a new
qualification threshold, which is at a |ower
tenperature. One plant is very close to that, and you
can say that where that plant nay not reach t he annual
life of 40 years, but that's part of the Environnent al
Qualification Program It's a lot of stuff out there
that hasn't reached 40 years, and the Programrequires
that you replace themor you do sone testing or you do
sone anal ysi s.

So knowing the plant is not inportant.
VWhat is inportant is that the Okonite has inforned all
the |icensees that report that kind of cable and told
them "This is a newthreshold.”™ Now, you | ook there
pursuant to 10 CFR 50.49 was the EQ rule that's
supposed to do whatever corrective action 1is
necessary. And all that thing has been taken care of.

Now, the Ckonite failure was not a safety
significant failure, it was a very limted, very

limted application on these cables. It was nostly a
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single conductor and it was very, very few of them
okay? So that one is not on the control. The
|icensees are being advised that corrective actions
have been taken, pursuant to 10 CFR 50.49, so,
presumably, that part is done.

MEMBER LEI TCH: So that's what gives you
the confidence then to say that the EQ process is
okay? In other words, if the process is correctly
foll owed --

MR. CALVO Right.

MEMBER LEI TCH: -- then -- so the 77
degrees is fed back to the |Iicensee and he does al
the right things and his plant environnenta
conditions are known and he factors that into the
process, the process is okay.

MR. CALVO Right.

MR. AGGARWAL: That's correct. And the
bottom line, as you see, the know edge off the
operating environnent is essential. The |icensee, he
shoul d know where the hardest parts are.

MEMBER LEI TCH: But the process is okay
for 40 years.

MR AGGARWAL: Correct.

MEMBER LEI TCH: And what about for 60

years, is the process still okay, if he's still has
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all those things?

MR, AGGARWAL: Processes are still good as
| ong as you know your environnent.

MR CALVO If | may, the process is the
sanme process. All you do when you reach in 40 years
the question is being asked does this cable have
sufficient life to go 20 nore years? And what you do
is you look at all the information that you coll ected
over the previous years and you determne that the
actual service conditions are sonetinmes much | ower
than the actual tenperatures or radiation that this
particular cable will qualify. So based on that, nost
of the cable that we see in the |icense renewal has
been reanal yzed and concluded that because of the
| oner actual service conditions, you can extend it for
20 nore years. So the process is the sane process.
It's a programthat is still -- it's assuned that the
cable -- the life is 40 years. You' ve got to nmake a
decision to go beyond 40 years. Either replace the
cable or you want to license it and you deternm ne --
or test it or you determ ne what you're going to do
wthit. So the rule has those provisions built into
it.

MEMBER LEITCH: So | think a | ot of what

our -- well, at |east what ny questions cones down to
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is not so much the research report but what is NRR
going to do to inplenent that? And |I guess we don't
really have -- | nean this hasn't really been
presented to NRRyet or it's just now bei ng presented.

MR. CALVCO We've been working wth
research in these efforts, and we have reported the
results. | guess the know edge of the environnent |
think is necessary to ensure that the bal ance of the

equi pnent within the qualified basis of the particul ar

equi pnent . I think what is inportant know ng the
environnment is that's still to predict failures, but
it should -- it verifies the fact that the equi pnent

iswthinthe tested paraneters. It tells nme that the
equi pnrent was qualified for these paraneters,
continues to be qualified. If it is not qualified,
then the rule will come in, the process will tell you
that you've got to do sonething about it. Sonething
can very well be that it wasn't good for 40 years,
maybe only good for 38 or 35. A decision has to be
made when you reach that point there.

We know t hat knowi ng the environnent it is
i nportant. It is necessary to establish that your
equi pnent continues to be qualified. We know t hat
t hey have done it, we know that we have done sone

i nspections several years ago to verify sonme of that.
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Then about three years ago we have done recently a
programmatic evaluation of the program itself wth
sonme |icensees. W verified that the program was
adequately i npl emented as part of the |icense renewal .
We're al so doing sonme verifications right now to see
that we can extend it for another 20 years. So we
know t he envi ronment has been done. W see no snoking
guns, that it will probably be the NRC or NRR to go
there and do inspections at this time. W feel that
t hey have done the correct thing up to now.

MEMBER LEITCH: So this will ultimtely
depend on vol untary i ndustry actions rather than a big
regul atory --

MR. CALVO. Well, no. It's an environment
-- they've got to know what it is, because, you see,
the rules say that equipnent nust be qualified and
remain qualified for the life expectancy. So if the
envi ronnment that you predicted changes, that neans the
qualification also has to change. So this is -- if
they're neeting the rules, which | know they're
neeting the rules, they've got to do these kind of
t hi ngs.

So they force themto do it. Just like
any regul ation, they've got to doit, becauseit's the

only way that you ensure you do sone mai nt enance, you
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repl ace sonething, you put a barrier there or you do
sone operating things in there, sone events. The
programrequires themto eval uate to det er m ne whet her
the qualified life remains what it was 20 years ago
when the equi prent was qualified.

MR. MAYFI ELD: This is M ke Mayfield. Let
me take you to -- Jose's provided, | think, a good
summary on the technical side. The process, we'l
transmt our findings and reconmendations to NRR for
t he i npl ement ati on based on our di scussions with Jose
and the Managenent. | think the anticipationis this
will gointo their generic conmunication process and,
like you say, will go to sone voluntary action. I
think that's prejudging a bit. |"m not quite sure
today what will conme out of that process, but | think
t he expectation that they have expressedis it will go
into their generic comuni cation process and play out
fromthere.

MEMBER LEI TCH: So woul d the expectation
be that we would hear another presentation once we
know what those actions are?

MR CALVO It all depends how nuch you
want to know about EQ That will be fine. W'IIl be
happy to do it.

MR. MAYFI ELD: | think if the Committee
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asked for that, then the staff would be prepared to

support that request as well.

MEMBER LEI TCH: | see. Fi ne. We're
running -- we have three nore mnutes to go here.
MR, AGGARWAL: Ckay. |[|'ll do 30 seconds.

The industry practices, as described by NEI in their
letter, in the staff's opinion, seens to be educate
but the plant-specific practices are not known to us.
Again, as | stated earlier, walk down to | ook for any
visible sign of degradation we find can be proven
useful and effective, as conpared to nothing.

MR, CHOKSHI: Ckay. | think just to the
summary, and al ready we touched on this, and | think
M. Mayfield described, our recormmendation is to the
NRR, and we have been discussing this with NRR, is to
| ook at the dissemination of this information while
they generate a conmunication process. And | think
it's inportant to, as item zed here, the results of
the tests and potential inplications so that the
i censees can evaluate the results of the tests for
t hensel ves a summary of COkonite.

And | think that one of the things is al
of this information the last item the inportance of
t he know edge of operating environnent and hot spots

isreally critical to address many of these issues by
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doi ng reanal ysi s, under st andi ng t he remai ni ng mar gi ns,
remaining life. So | really think that informtion
needs to get out and then the commrunication process
shoul d determ ne the | evel of the comuni cation or any
ot her subsequent actions. So it is, as noted in the
transmttal nmeno to you and in the technica
assessnent, we are followng this to NRR wth a
recommendati on t hat they use t he generic communi cati on
process for dissem nation of our findings. So that's
the overal |l presentationwi th the technical assessnent
and where we stand.

MR,  AGGARWAL: And, certainly, we | ook
forward to receiving a letter fromyou in terns of
your advice, coments which we wll cooperate and
finally submt to the Director of NRR

MVR. MAYFI ELD: That concl udes our
presentati on.

MEMBER PONERS: | have to say that in sone
sense this is the kind of research you wi sh NRC had
nore time to do, where you can go through and do a
techni cal assessnment in the field, not necessarily
comng up with anything regul atory but saying, "Hey,
guys, these are the things that we worry about, maybe
you ought to worry about them™ |It's kind of a nice

thing for a regulatory body to be able to do,
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summari ze a field, show sone data, show sone concerns
and show sone ways of handling it. It's kind of nice.

MR. AGGARWAL: | wish we have unlimted
funding and unlimted tine.

MEMBER POANERS: Yes, yes.

MEMBER LEI TCH: Any ot her questions?

VEMBER POVERS: Well, have you thought
about m ning the heavy section steel funds?

(Laughter.)

MEMBER LEITCH M. Chairman? | turn it
back to you, M. Chairnan.

CHAI RVAN  APOSTCOLAKI S: Thank you, M.
Leitch. Thank you, gentlenen. Appreciate you com ng
here. Qur next -- we're supposed to continue with
this. | don't like that. W'I|l take eight mnutes
and be back at 2:50.

(Wher eupon, the foregoing matter went off

the record at 2:41 p.m and went back on

the record at 2:51 p.m)

CHAI RVAN APCSTCOLAKI'S: The next itemis
t he devel opnent of reliability/availability,
performance indicators and industry trends. The
cogni zant nmenber is Dr. Bonaca, so Mario, please |ead
us through this naze.

VI CE CHAl RVAN BONACA: Well, in order to
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identify and eval uate potential new Pls, the Agency's
conducti ng a pi | ot pr ogr am nmoni tori ng t he
unavail ability and the unreliability of several risk-
significant systens identified through the Phase 1
performance i ndi cators. The pilot includes an attenpt
tointegrate unavailability and unreliability for each
set of the system train into a risk-inforned PI
called Pilot Mtigating SystemPerformance | ndi cat ors.
| hope | quoted it correctly.

W recei ved an update on this i ssue at the
Subconmi ttee | ast Thursday. The staff is here to
present this work. They have pointed out to us that
this is work in progress. This is the first of
several wupdates, two or three updates they plan to
give us. At this stage, don't expect a letter from
us, but this is an inportant update for us. | believe
during this presentation the staff wll also discuss
performance and accountability reports determ nation,
that no statistically significant adverse industry
trends in the perfornmance that are identified for
2001.

Wth that, I'll pass the presentation to
M . Baranowsky.

MR.  BARANOWEKY: kay. Thank you, Dr.

Bonaca. Let me go to the first viewgraph. As you
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sai d, the purpose of this presentation that |'mgoing
to give, which is going to be divided into two parts,
one that 1'll give and one that Tom Boyce will give.
The first one is on an overviewof thereliability and
avai lability performance indicator pilot program
whi ch i s bei ng done for the reactor oversi ght process,
as | ed by NRR and supported by the Ofice of Research.
And it's an informational briefing. |'ve identified
in this first viewgraph what the content of this
di scussion will be, a little bit on the background,
sonme of the problens that we're trying to solve, sone
i nsights that we derive fromstudi es that were done on
ri sk-based performance indicators, a very brief
di scussion of the technical approach that we're
t aki ng.

W're also going to nmention the issues
that were raised at the Subconm ttee because we want
to make sure we're capturing those for when the next
time we cone we want to address those properly. And
then we'll talk about sone conclusions and the
i npl enent ati on schedul e.

Just briefly on the background, SECY 99-
007, which is sort of the base document for the
reactor oversight process, did identify that the

performance indicators that were proposed and
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pronul gated as part of that paper had sone limtations
in them because they were put together in basically a
fewnonths tine frane, and they borrow heavily on
exi sting performance indicators which were known to
have limtations in terns of their risk-inforned
characteristics.

During the first couple of years, the
react or oversi ght process and a nunber of technical
i ssues cane up that have to do with howthe indicators
are fornulated and deal wth incidents in their
accounti ng. And, as such, a working group was
formul ated and the O fice of Research participated in
this working group and suggested that sone of the
technical work that we had done in the performance
i ndi cator project could be used to solve many of the
probl ens, but not necessarily everything.

So the reliability and availability
per f or mance noni tori ng approach that was sel ected for
the mtigating systens can be described as but one
aspect of an area of inprovenent in the reactor
oversi ght process, and so we're |ooking to at | east
nmove forward step-wise in making sone inprovenents
t here.

The probl ens that we are tryi ng to address

in this project are as follows: The current
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performance indicators, in particular for the
mtigating systens, include design basis functions
along with the risk-significant functions, and that
soneti mes provides inproper inportance to the design
basi s functions that are not risk-significant, and so
there's a desire to make a correction there. The
thresholds of performance wused in the current
performance i ndi cators are generic, one-size-fits-all,
and there have been a nunber of problens identified
about the lack of being risk-inforned in that regard
because of the variationin risk fromplant to plant,
especially for different mtigating systens.

The demand failures were accounted for as
an unavailability of sorts in the so-called fault
exposure hours, and they end up, in many cases,
provi di ng an overestimate of the risk significance of
what the demand failures actually result inin terns
of their inpact on plant risk. And there are no
performance indicators currently in the ROP that are
directed toward the support systens.

The unavailabilities of the support
systens are currently cascaded onto t he
unavail abilities of the nonitored system And the
concern there is that the nonitored systemis being,

internms of its unreliability and unavailability, is
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bei ng dom nat ed by t he support systens, or at least it
can be. And so we're looking for an indicator that
can give us informati on about the nonitored systemin
addition to the support systens.

VI CE CHAI RVAN BONACA: Now, isn't there a
maj or problem with the Pls, the fact that the
threshol ds that are risk-based are kind of unrealistic
because one single PI has to raise the core danage
frequency by a significant anount.

MR, BARANOWBKY:  Yes.

VI CE CHAI RVAN BONACA:  And we know i n real
life that doesn't happen. I nmean it's usually a
conbi nation of things.

MR. BARANOWSKY: Right. Actually, part of
that problemhas to do with the selection of the PlIs,
and the other part has to do with the formulation.
The one in particular that you run into that problem
the nost with is the initiating event performance
i ndi cator where all reactor trips for all plants are
treated equally. Well, if you look at the risk
significance of different initiating events that
i nvol ve reactor trips, you can easily see orders of
magni tude difference in their risk significance.

And i f you want to capture that correctly,

you have to have a nore risk-based fornmulation to

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

259

reflect that such that the nore risk-significant
failures would have a less tolerance than the |ess
risk-significant ones, and you wouldn't put equal
wei ghting on them And then you would cone up with a
different threshold, if you will.

And t he approach that we're taking on the
mtigating systens could actually be used on the
initiating event systens. W mght look at that in
the future to correct that one. |'mnot sure we run
into the sanme thing on the mtigating systens, but
that's a correct point.

So et me just cover sone of the problens

that we are trying -- that we think that these
nodi fi ed performance indicators will correct. First
of all, we worked to nmake sure that the risk-

significant safety functions are the ones that are
captured in the performnce neasurenent. Now, the
performance indicators, the way they're formnulated,
t hey account for a pl ant-specific design and operating
characteristics through the use of available risk
nodel s and dat a. And available risk nodels are
basically the site-specific PRA for the |icensee, and
| think I'll nention later that the NRC w Il be doing
paral |l el analyses using our own risk nodels in the

formof the standardi zed pl ant anal ysis ri sk nodel s or
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SPAR nodel s.

The demand failures are now accounted for
correctly inthereliability fornulation. They allow
for the accunulation of failures to be nore
appropriately counted in the performance indicator
The perfornmance indicators are going to now include
separate i ndicators for the cooling water systens t hat
provi de support to the mtigating systens for which we
currently have performance indicators, and that wll
el im nate the cascadi ng probl emand sort of an unfair
count, if you will, of the indication of perfornmance
in those other frontline systens. But it will also
treat the support systens according to their risk
significance in the nodel

The other thing | want to nention is that
we believe that this pilot addresses at | east sone of
the things that were raised by the ACRS, maybe not
every single question. But the issue of the plant-
specific thresholds i s addressed. The technical basis
for the choice of sanpling intervals, we believe that
was covered primarily in our risk-based performance
i ndi cator report, but we still will provide additi onal
basis to have a conpl ete package in this application.

And there was al so an indication that the

action |levels should be related explicitly to risk
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nmetrics, such as CDF and LERF, and | think we have at
| east an inprovenent in that area from what we had
bef ore.

Ckay. Just to quickly go over the
insights from the Phase 1 study of the risk-based
performance indicator report, because that was the
techni cal foundation even though the fornul ati ons are
a little different now, but that was the technica
foundation for what we're proposing in these
per formance indi cators.

We identifiedthat there were enough ri sk-
significant differences anongst the plants that we had
to have pl ant - specific t hr eshol ds for bot h
unavailability and unreliability, and the mtigating
system performance indicators will handle that. The
unavail ability and unreliability indicators were found
to provi de an objective inrisk-informed indication of
pl ant performance. And by that | nean they're
| ogically connected to risk. You can actually trace
what elenment of risk is associated wth these
indicators fairly directly.

And t hey provi de broader coverage of risk
than the current indicators, which we mapped out in
that report, which | believe was NUREG 17.53. W

mapped out the coverage that the perfornmance
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indicators gave in ternms of systens equipnment and
acci dent sequences. Do | have that right? And we
| ooked at this for an exanpl e of 44 plants, so we have
a pretty good feeling that we have good coverage
t here.

W did find that doing performance
indicators for conponent cooling water and service
wat er systens were a problem But the formulation
that we're proposing now using inportance measures
sol ves the problem of having nmany conplex nodels to
deal with, and | think it's really a step forward t hat
allows us to incorporate a sinple formulation to
represent a nore conplex situation.

And the last thingis we did use sone data
anal ysis using Bayesian update approaches, which,
based on our statistical analysis, we were able to
"1l say mnimze practically the |ikelihood of false
positive and fal se negative indications. Wat we're
interestedinthereisif thereis a perfornmance i ssue
that' s because of statistical issues is not showi ng up
but that could be, say, read in the current oversi ght
process, we have a very, very, very small I|ikelihood
that we would m ss that performance issue.

On the other hand, if there is not a

performance issue, there is a relatively small, not
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quite as small, but a smaller likelihood that we're
going tocall it a performance issue. | nean you have

t o make sone bal ances on these things. You can't get

themto be all conpletely small. And we | ooked at
di fferent approaches. And in fact that's still an
open issue, but it's an itemthat | think is the

strength of | ooking at sone of the statistics involved
when you go through these fornul ations.

Now, the mtigating system perfornmance
index, or indicator, was fornulated a little bit
differently fromthat which we used in the risk-based
performance indicator project in that we're directly
| ooking at a change in cord damage frequency as an
index. And it's an index because it's inconplete but
it accounts for the elenents of plant design and
operation and risk that are accounted for in the
current indicators, at least, as a mninmm They
m ght account for nore, but at |east accounts for
those. It's primarily at the Level 1 froma PRA point
of view, full power.

Al so, the indicator has two elenments to
it, theunavailability and unreliability, which during
t he ri sk-based performance i ndi cators, when we worked
with the nmetrics of unreliability and unavailability,

defined properly, we had trouble conbining them in
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ot her than a conplex nodel, alnost a full PRA  \Wen
we cane up with a simlar formulation, we were able to
conbi ne themin sonething that's at | east easy to | ook
at, even if the bases behind the weighting factors is
-- well, it's alittle bit conpl ex.

And also we're baselining perfornmance
simlar to the principles espoused in SECY 99-007
wherein we are trying to | ook at the 1997 tine period
as a baseline. And that's still an issue to be
covered in future studies and presentations to this
group as we nove al ong.

So just to nove down on this particular
next chart, you see that the mtigating system
performance index is an unavailability index plus an
unreliability i ndex, and one of t he nice
characteristics of thisis it allows sone bal anci ng of
unavailability and wunreliability or if both are
declining, then they're properly accounted for,
instead of having separate indications |ooked at
i ndependently, as if one's frozen and | ooking at the
ot her, and this matches up with the mai ntenance rul e.
So it was -- one of the major concerns that we have
about the nmaintenance rule was accounting for
unavailability and unreliability differently and t hen

the conbination of these things differently, and |
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t hi nk we've sol ved nost of that here.

MEMBER ROSEN: And it's attractive to ne
t oo, because you can have a systemthat's perfectly
avai |l abl e but highly unreliabl e because you runit all
the tinme and you haven't maintained it, or one that's
totally reliable and conpl etely unavail abl e because
you never run it and you're always maintaining it.
But here -- and, clearly, the |icensees have to nake
t hat bal ance. And, clearly, this indicator, because
of its mathematical fornulation, allows you kind of --
it portrays the bal ance.

MR,  BARANOWBKY: And the other thing
that's ni ce about breaking these two things out is, as
we di scussed at the Subcommittee, the unavailability
i ndi cator covers mai ntenance downti me and corrective
actions, whereas the unreliability one covers whet her
it perforns as indicated when it's tried. And that
hel ps you focus any look, if you will, as a regul ator
in ternms of what kind of followup actually it would
take if, let's say, this indicator were to go over
sonme threshold. And it's also, | think, useful for
licensees to look at it that way, which they do in the
mai nt enance rule, so it's consistent with that.

The next chart just shows a list of the

syst ens. Basically, we have -- for boiling water
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reactors, we have three cooling water systens that are
nore or less what | would call your front |ine ECCS
type systens: The energency di esel generators, which
are part of the emergency AC power system and then
the support system cooling, which in nobst cases
involves systens with the nane energency service
water, reactor building closed cooling water or
t ur bi ne bui | di ng cl osed cool i ng water systens or their
equi valent. And then for the PWRs, we have injection
systens represent ed by hi gh-pressure injection andthe
RHR for |ow pressure considerations, the auxiliary
f eedwat er system again the energency diesel
generators and again the support system cooling
functions with sone different nanes.

Now, let's talk a little bit about the
l[imtations of performance indicators, because we
spent a long tinme, | nmean nonths, going over what can
and can't be captured by these performance i ndi cators.
The performance indicators are neant to |ook at an
accurrul ati on of information over a period of tinme, one
to three years or so, and then draw some i nference
about performance. |Individual incidents are neant to
be covered by a risk assessnent type indication. So

what we did was we identified the types of individual
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VI CE CHAI RVAN BONACA: The STP.

MR.  BARANOWEKY: The SDP, for exanple.
SDP Phase 2, Phase 3 type activity. And so what we
did was we went over, well, what are the kinds of
things that can and can't be reasonably captured and
have good statistical characteristics for wus to
measur e performance with? And we have this list here,
i ke conmmon cost failures. W know that they have a
ri sk significance, but we can't track enough years to
get comon cause failure into the reliability
formul ati on, but over tinme the comon cause failure
i npact on the risk-inportance neasure, whether it's
Fussel | -Vesely or Birnbaum w Il show up.

So it's counted for in tine, and it's
i nstantaneous, if you wll, inplications in the
react or oversight programinspection process wll be
captured through the SDP. And the sane goes wth
passive failures. And there's a few systens
conponents that are highly reliable. The systemis
highly risk-significant, and single failures over a
period of one to three years don't have very good
statistical characteristics to them and those also
woul d be | ooked at as if they were a rare event in
ri sk space.

kay. Now - -
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MEMBER ROSEN: If you're done talking
about the limtations

MR BARANOWBKY: No, |'mnot done. Well,

|"m done with that limtation. |"m going to talk
about sone of the -- we're going to | ook at a nunber
of technical issues, which we don't -- we wouldn't say
they'relimtations but they're still openin terns of

how to make a final fornulation on them

MEMBER ROSEN: Vel |, of all t he
[imtations that you' ve nentioned, the nost inportant
one is oneyoureally didn't call out as alimtation.
And that to nme is that this only covers at-power
situations. Ri sk doesn't go on a holiday when you
take a plant off the |ine.

MR, BARANOWBKY:  Yes.

MEMBER ROSEN: And so the shutdown risk is
i nportant, even though there are people in this Agency
who don't think that. It's ny viewthat it's fairly
i mportant. And dependi ng upon exactly what you do
during shutdown, PWRs and md-loop, for instance,
create a lot of risk during that period.

MR. BARANOWBKY: Yes. | think --

VEMBER ROSEN: If you don't go to md-
| oop, well, okay, maybe you don't have a ri sky out age.

But m d-1 oop operation especially hot early m d-I|oop
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is a risk configuration. So | think when you're
setting up an index programlike this, if you' re not

| ooki ng at shutdown ri sk, you're not show ng t he whol e

scope, and that's one of the -- to nme that's the
principal limtation.
MR.  BARANOWBKY: kay. That's an

excel l ent point, and we | ooked at that in our risk-
based performance indicator study. And one of the
things that we found that was a problem with the
current indicators and even the current maintenance
rule inplenentation was that the performance of
equi pnent duri ng shutdown was bei ng overl aid on top of
the performance of equi pnent during power, and the
risk netric being used was the at-power risk nmeasure,
which really is erroneous.

W did a fairly good look at this and
concluded that we don't have enough data during
shutdown to | ook at reliability and unavailability in
the cunul ative sense that we do in these performance
i ndi cators, but that we could | ook at what occurred
during shutdown and the different nodes that occur
during shutdown, including like md-|oop, as you said,
and nmake a judgnent call about the risk inplications
of shutdown operations that could i nprove the way the

significance determ nation process, as opposed to
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performance indicators, can take a |look at the
inplications of shutdown in the reactor oversight
process.

So we're working with NRR now to take
those insights and try and get theminto the shutdown
significance determ nation process. If we had the
shutdown risk nodels, we could use risk netrics for
unavailability and unreliability that were appropriate
for shutdown, but we don't have those.

MEMBER ROSEN: | don't think I want to
tell you howto do this, because | don't know, but I
do know that it's a big hole and that you ought to be
working towards wultimately including risk during
shut down in these prograns.

MR. BARANOWEBKY: W're going to have
shutdown ri sk nodel s for SPAR because we need it for
t he Acci dent Sequence Precursor Program As you say,
you get enough ri sk during shutdown that we have to be
able to evaluate that. | suspect that -- and that
won't take a long tine. | think it's a couple of
years to have pretty good nodels, at |east in terns of
what we know t oday about shutdown ri sk, maybe not sone
new stuff. But we should be able to |ook -- first,
we' || have the reactor oversi ght process, significance

determ nati on process incorporate the insights from
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the risk-based performance indicator study in this
area, and then, if it's appropriate after discussions
perhaps with this group and others, we'll |ook at
whet her ot her perfornmance i ndi cators make any sense if
we have the risk nodels to set the threshol ds by.
O herwise | don't have a way to do it. | can't set
themw th the at-power nodels, whichis really all we
have avail abl e.

MEMBER ROSEN: Well, | don't think you
shoul d have -- let the excellent be the eneny of the
good in this case. You should try to find sonething
rational to do to begin to neasure risk during
shutdown and try to put that into the program Mybe
it's something as sinple as duration in hot early m d-
| oop.

MR. BARANOWSBKY: Yes. That's exactly
right.

MEMBER ROSEN: And tinme runs from
subcriticality, some kind of index |like that.

MR. BARANOWSKY: Are you sure you didn't
read our report? Okay. Wiy don't we cover that at
t he next ACRS Subcommittee neeting, because | think we
did a nice job in looking at that and see if it
answers your questions or if you have other issues

that you think we need to | ook at.

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

272

MEMBER ROSEN: You say you're going to
cover it when?

MR. BARANOWBKY: At the next Subconmmttee
nmeeting, which we're going to have -- proposing in
Novenber .

CHAI RVAN APOCSTCLAKI S:  He' s proposi ng two

MEMBER ROSEN:  Good.

MR. BARANOWBKY: We had so nuch fun at the
| ast one.

CHAI RVAN  APCSTCLAKI S: One of the few
staff menbers who | oves us.

MR. BARANOWSKY: |'Il bring the doughnuts.

MEMBER ROSEN: We can do sonething to get
himnot to | ove us.

MR BARANOWSKY: That would be hard.
Ckay. The next -- so we're going to |l ook at a | ot of
t hi ngs during the next several nonths, and we're going
to report back to you on that. Let's go to the next
one.

Just quickly, et me summari ze here what
| think were the highlights of the Subconmttee
nmeeting that we had on May 30. You were | ooking for
the reasons and justification for the selection of the

basel i ne values that we had. That was an issue that
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was di scussed quite extensively. There were questions
rai sed about use of the thresholds that are currently
in place and we derived fromSECY 99-007. W' re going
to tal k about that.

And then also there was quite a bit of
di scussi ons about the formnulation that we had for the
Pl, including the use of Fussell-Vesely in different
paraneters in that equation, and we're going to put
that all together in a white paper of sorts before --
if you'll allow us to have another Subconmttee
neeting, we'll do it then, and you'll see in ny
schedul e we're shooting for a Novenber tine frane.

CHAI RMAN APOSTCOLAKI S: Good.

MR. BARANOWSKY: And we'l| al so be able to
report on sone of the initial i npl enent ati on
activities and issues that come from the pilot,
presumng it gets off the ground at that point.

So to concl ude, | think the maintenance of
the mtigating system perfornmance index approach is
based on risk insights, and one of its strengths is
that it accounts for plant-specific design and
operating characteristics through the use of the
avai l abl e risk nodels and the data. Currently, we're
usi ng t he Fussel | -Vesel y i nportance neasure. W m ght

| ook at Bi rnbaum and sone ot her possibilities to see
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if they have better characteristics.

W're treating demand failures in an
unreliability context. W' re using Bayesian update to
get the best statistical treatnment that we can. The
ri sk-significant safety functions are now a
significant focus for the success criteria in
determining what's a failure and what's not a failure
that goes into the performance indicators. And we're
going to be able to, we think, incorporate the cooling
wat er systens that provide support to the nore front
line systens. W can balance wunreliability and
unavailability or if they both go up or both go down,
the indicator covers that. |It's a fairly objective
i ndi cation because of its link to the risk nodel.

We've identified limtations. You' ve
brought another one up here. W're w de open to hear
nore and see if we can either address them or nake
sure that they're accounted for in the significance
determi nati on process. And we believe that this
i ndi cator provides the right vehicle for making an
appropriate risk characterization of perfornmance
that's related to reliability and availability of
equi pnent .

So we have a schedul e, as indicated here.

We're going to have a workshop to go over how one can
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i npl enent the formul ati on that's been proposed. W're
going to try and start the pilot around August 1,
sonewhere around there. W think that around
Novenber, dependi ng on your concurrence, we m ght be
ready to conme back, tal k about sonme of these techni cal
i ssues and how things are going. The pilot will end,
the data collection and sort of online trial period,
if youwll, in February. We'IlIl take about six nonths
to assess that, but in that six-nonth period, we'd
like to have another briefing to let you know how
things are coming, because | think, ultimtely, we
would like to get sonme kind of a letter from the
Commttee, and that's probably around the sumer of
2003.

CHAI RVAN APOSTOLAKI S: You' d |ike sone
kind of a letter or a good letter?

MR. BARANOWBKY: Sone ki nd of good letter.

(Laughter.)

That's all | have to say.

CHAl RVAN APOSTOLAKI S: Any - -

MEMBER ROSEN: You have another plant
participating in the pilot --

MR. BARANOWSKY: Onh, sorry.

MEMBER ROSEN: -- slide. You don't want

to put that up.
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MR. BARANOWBKY: Right. Go ahead and show
that if you want.

MEMBER ROSEN: Because it rem nds ne of
the punchline in Casablanca, "Round up the usual
suspects.”

MR. BARANOWSBKY: Sone of them are there.

MEMBER ROSEN: Well, when are we going to
see a list of people participating in the pilots with
anot her nane on it, other than "usual suspects?" 1'd
like to see sone spreading a little bit.

CHAI RVAN  APCSTCOLAKI S: Palo Verde is
there, South Texas is there.

MR, BARANOWSBKY: Actually, South Texas is
just -- is arelatively recent addee, because we have
been working this group of pilots, and South Texas
wasn't there on the first |ist.

MEMBER ROSEN: Yes, but it's one of the
usual suspects. But |I'm tal ki ng about seeing sone
plant that's new to the gane.

MR. BARANOWSBKY: Davi s- Besse?

MEMBER ROSEN:  Per haps.

MR, BARANOWBKY: But | think this group
wll be --

MEMBER POAERS: Let ne -- |'mnot sure |

understand the question. | look at this list and |
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say, hey, this is a pretty good cross-section. | got
Hope Creek and Sal em on one end and | got Pal o Verde
and that damm thing off in Texas soneplace on the
other end. That's a fair cross-section.

MEMBER ROSEN: Well, I'm just talking
about some plant that has not participated at
devel opi ng new capabilities and getting into the --
you know, |I'm just railing at the idea that it's
al ways the sanme plants that --

MEMBER POVERS: I mean just to have
sonebody participate that's for participation sake
doesn't strike nme as very useful.

MEMBER ROSEN: Well, it has nuch nore to
do with --

MR. BARANOWBKY: Tom Houghton from NEI
woul d |ike to address that.

CHAI RVAN APCSTOLAKI S: W have a comment
fromthe industry.

MR, HOUGHTON: Tom Hought on, NEI.

MVEMBER ROSEN: Is there a |aw against
t hat ?

MR, HOUGHTON: Actually, conparing pilots
before -- Linmerick's new, they haven't participated;
Ml Ilstone's not parti ci pated; Surry has not

partici pated, Braidwood has not participated, Palo
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Verde, San Onofre and South Texas have not been
pilots. None of those have been pilots before, so we
do have quite a different --

MEMBER ROSEN:  You're tal ki ng about here
in this particular program

MR HOUGHTON: Vell, in the reactor
over si ght process.

MEMBER ROSEN. |'m tal ki ng about the use
of risk techniques in general.

CHAI RVAN APOSTOLAKI S: He' s broadeni ng t he
i ssue.

MEMBER ROSEN: And Dana accuses ne of
prosteltizing, and | plead guilty. The idea being
that the nore people get involved in the formulation
of these kinds of things, the nore |likely we are going
to have snpother inplenentation, nore broader
i npl enent ati on.

MR. BARANOWBKY: Tom what about the --

MR HOUGHTON: We al so do have, | don't
know whether it's a good nane to use or not, but
plants that are shadowing this process, so we wll
have probably | woul d guess an equal nunber of plants
that are going to play along wth the process but not
be officially init. So it wll be quite broader.

MR. BARANOWEKY: And we expect the
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wor kshop to have a | arge spectrumof participants, and
probably when we have sunmmary neeting afterward to go
over issues and howthey're resolved, | think not only
t hese shadow plants but others will be invol ved.

kay. So we'll, with your agreenent, cone
back in Novenber or there abouts.

VI CE CHAI RVAN BONACA: Thank you. That
was a good update. And now we have the report on no
statistically significant adverse industry trends.

MR. BOYCE: (ood afternoon. [|'mTomBoyce
of the Inspection Program Branch of NRR, and I'll be
presenting the industry trends portion of this
briefing.

We're going to be covering today sone of
t he background for the program how we comrunicate
wi th stakeholders, the process for identifying and
addressing industry trends, other results for fiscal
year 2001 and where we're headed in the future.

As background, one of the performance goal
measures in the NRC strategic planis that there be no
statistically significant adverse industry trends in
safety performance. That was put in place in about
1998/ 1999. NRR picked that up in 2000 fromresearch,
and we inplenented the ITP in 2001. One of our key

outputs is to make sure we address this perfornance
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goal neasure.

CHAI RVAN APOSTOLAKI S: So the key words
here are "statistically significant," right?

MR. BOYCE: Well --

CHAI RMVAN APOSTOLAKI S: Because you can
have a single event that is risk significant, but then
that's because it's a single event it wll not fal
under this, would it?

MR.  BOYCE: Ri ght . There's a second
per f or mance goal neasure which we think woul d capture
that on the Accident Sequence Precursor Program

CHAI RVAN APOSTOLAKI'S:  Yes, that ASP.

MR. BOYCE: Right. And so in terns of
reporting to Congress and addressing the issue, that
woul d be covered. It would remain to be seen the
contribution of that individual event to changes in
the industry indicators.

CHAI RVAN APOSTOLAKI S: Yes, but then we
woul dn't call that a trend if it's a single --

MR BOYCE: That's correct. It would
probably be an outlier, which I think was your -- |
think you brought that up in the Subcommttee, the
Davi s- Besse exanpl e.

CHAI RVAN APOSTCOLAKI S: Wt hin four days

can be consi stent.
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MR. BOYCE: The two purpose of the program
are align with the NRC strategic plan and the first is
to provide a nmeans to confirm that the nuclear
industry is maintaining the operating and safety
per formance of nucl ear power plants. And the second
is by clearly comunicating that performance to
enhance stakehol der confidence in the efficacies of
the NRC s processes.

Speaki ng of comuni cat i ons W th
stakehol ders, this is how we do it. W put the
industry indicators up on the NRC s web site. Those
were first put in August of |ast year. They were
taken down tenporarily post-9-11, and they' re back up
as of a few nonths ago. W provide an annual report
to the Comm ssion. W' ve provided two reports so far.
One was in June of 2001 and one was April of this
year. | believe you have copies of both of those
Comm ssi on papers.

We provi de an annual report to Congress as
part of the NRC s performance and accountability
report. And, finally, these indicators are presented
at various conferences with industry. A nobst recent
exanpl e m ght be the Regul atory I nf ormati on Conf erence
in March, the American Nucl ear Society presentations

and several others |I'm aware of.
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This slide depicts the process for
identifying and addressing industry trends. I n
general ternms, we apply statistical techni ques to each
of the indicators in the program and we | ook for what
anounts to an upward trend in any of the trend |ines.
| f we saw an upward trend, we woul d take a | ook at the
underlying i ssues and assess the safety significance.
For exanple, if SCRAMS were to go up, as Pat all uded
to earlier, there's many reasons for SCRAMS to go up,
but that would be our first indicator that we need to
go take a | ook at the underlying causes.

Based on what we found and the safety
significance of what we found, we would then take the
appropriate Agency response in accordance wth our
processes for addressing generic issues. These
processes are the generic comrunications process in
NRR and the generic safety issues process in the
O fice of Research. Finally, there's an annual review
as part of the Agency action review neeting, and this
is a group of senior managers of the NRC

This is a snapshot of the results of the
| TP for fiscal year 2001. Bottom line, we have
identified no adverse trends based on ei ght i ndicators
that were devel oped by the former Ofice of AECD as

wel | as the Accident Sequence Precursor Program W
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are trying to develop additional indicators that are
derived fromthe plant-specific information submtted
as part of the ROP. They would cover all the
cornerstones in the reactor oversight process. W
initially kicked off this programin April of 2000, so
we do not yet have four years worth of data. However,
we did --

MEMBER POVERS: You mentioned the ASP
Program that you didn't find any trends. Did you
happen to look to see if there was any trend for
shut down accidents to be nore or |ess preval ent than
they had in the past? The ASP inportant accident
events.

MR. BOYCE: I'll take the first cut and
then perhaps Pat will fill in. As part of the
i ndustry trends program we use a single indicator
which is total counts of ASP events, and so shutdown
events would just be a small subset of that, we hope.
And there was --

MEMBER POAERS: A big subset of that?

MR. BOYCE: Well, actually, I don't know
because we didn't look into it, but Pat's group
produces a separate SECY paper for the ASP Program
SECY 02-041, | think, was the nobst recent one. I

don't know whet her that i ssue was addressed as part of
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t hat Conmm ssi on paper.

MR.  BARANOWEBKY: Yes. W do |ook at
shut down events in nore of an ad hoc manner, because
we don't have the tools for shutdown anal ysis that we
have for the at-power conditions.

MEMBER POAERS: Wy don't you have those
good tool s?

MR. BARANOWBKY: We're trying to devel op
t hem based on resources avail abl e.

MEMBER POVNERS: Way don't you have nore
resources avail abl e?

MR. BARANOWSKY: You woul d have to talk to
t he powers that be.

MEMBER ROSEN: He is the powers that be.

(Laughter.)

MEMBER POAERS: What particul ar suite of
| anguage shoul d appear in our research report that
woul d say t hese guys have been struggling al ong unabl e
to anal yze shutdown precursor events with any ki nd of
adequacy, and they need the tools to do that better,
and t herefore shoul d have resources to do that better.

MR. BARANOWBKY: To be fair about it, if
that was said a few years ago, we probably woul d have
the tools now, but we are enbarked on getting those

tools in place. | don't know that we could go any
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faster than we can right now, because we have to have
peopl e who can manage the work and who can do the
work, and there's just limts to who' s avail abl e.

MEMBER POAERS: |'ve heard that story for
four years, Pat.

MR, BARANOWBKY: | don't think so.

MEMBER POVERS: We're working on this
stuff, we're working on this stuff, we're working on
this stuff.

VR. BARANOWSKY: W actually have
schedul es now.

MEMBER POVERS: And |'ve got Steve over
there telling nme that the world -- the spin angul ar
nmomentumof the Earth is about to cone to an end if we
don't put better attentions to shutdown ri sk.

MEMBER ROSEN: Dana al ways exagger at es t he
i nportance of ny remarks. [|I'mgrateful but it's not
quite the spin angular nonentumthat's --

MR BARANOWSBKY: The shutdown risk, from
what we've seen, is not 50 percent of the accident
sequence precursors, and |I'm fairly confident that
it's not that high

MEMBER ROSEN: What did you say?

MR. BARANOWBKY: | don't believe it's 50

per cent.
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MEMBER ROSEN: O what you' ve seen so far.

MR BARANOWBKY: O what | would see if |
did even areally conpl ete acci dent sequence precursor
anal ysi s.

MEMBER ROSEN:  Your zero i nformati on guess
it would be one-sixteenth of the set of ASP events.
So I nmean if it's anything nore than a sixteenth,
Steve's probably right.

MR, BARANOWBKY:  Yes.

MEMBER ROSEN: The spin angul ar nmoment um
of the Earth is --

MR. BARANOWBKY: It's about 20 percent or
so, it |looks Iike.

MEMBER ROSEN: |1've got a cal culation for
you right now It only applies -- the real risk is
PWR.  Two-thirds of the plants are PARs. It's half of
the risk of two-thirds.

MR.  BARANOWEKY: |'"'m saying around 20
per cent .

MEMBER ROSEN: That's two-twel fths, right?

CHAI RVMAN APOSTOLAKI S: Two- si xt hs.

MEMBER ROSEN:  No, two-sixths, right, half
of the risk of two-thirds.

CHAI RVAN APOSTOLAKI S: Wi ch i s one-third.

MEMBER ROSEN:  One-third.
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MR BARANOWBKY: Which is well within the
uncertainty.

MEMBER POVERS: Yes. And the zero
i nformati on guess woul d be six percent.

MEMBER ROSEN:. Right. Define high. | say
it's six tinmes that.

MEMBER POVERS: Yes. So you're saying
it's six tines that. And these guys don't have the
tools to analyze it exactly. | nean, you know, if |
were you, | would really conplain. You're just not
getting the support you need.

MR BARANOWBKY: Well, as | said, we are
devel oping the tools now. | believe the Conmm ssion
has pretty nmuch said we need to get on with devel opi ng
t he acci dent sequence anal ysis capabilities and SPAR
nodel s for the spectrum of capabilities --

MEMBER SI EBER; When do you shut down?

MEMBER POVERS: Wien do we see the
shut down?

MR BARANOWSKY: | believe so because
we've provided that in our budget discussions, and
there seens to be support for it.

CHAI RMAN APOSTOLAKI'S: Shutdown and fire
what ?

MEMBER S| EBER; Shutdown and fire and
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operations is, in my opinion, guessing -- athird, a
third, a third.
MEMBER ROSEN: That's the whole --
CHAI RVAN APOSTOLAKI S: Is that what the
Comm ssi on said, Jack.
MEMBER SI EBER; That's what |'m sayi ng.

CHAI RVAN APOSTOLAKI'S:  Ch, you're saying

t hat .
MEMBER SI EBER;, So fire and operations.
VEMBER POVERS: Let ne ask a question.
Were would | go to look at the program plan for

devel opi ng these tool s?

MR.  BARANOWSKY: That's excellent. I
believe we've supplied, but we'll supply you again,
wi th the SPAR nodel devel opnment pl an, which includes
this information, and | can guarantee you'll have t hat
shortly.

MEMBER PONERS: And |'I | be just delighted
and thrilled.

MR. BARANOWSBKY: You'll call nme up you'll
be so delighted.

CHAI RVAN  APOSTOLAKI S: And the spin
angul ar nonmentum of the Earth will be preserved.

MR BARANOWSBKY:  Preserved.

MR. BOYCE: Al right. Thanks for
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fielding that one, Pat.

MEMBER PONERS: Now, wait, you don't get
away scott-free here.

MR BOYCE: Onh. Well, I"'msure there will
be ot her opportunities.

VEMBER POVERS: kay. What about the
i nspection force? What kind of information do they
get ?

MR. BOYCE: Well, you're right, | didn't
want to draw fire, but I did want to say that we're
not just doing Pls as part of our oversight of
licensees. We do have inspectors that go out in the
field and are | ooking very closely at these things,
and we do have i nspection procedures that are tail ored
to shutdowns. Part of that inspection process --

MEMBER POVERS: Ckay. So they find
sonet hing now. They want to do a significance
determ nati on process. What do they do?

MR BOYCE: Well, there is a shutdown SDP.
There are nmany deficiencies in that shutdown SDP.

CHAI RVAN APOSTCLAKI' S: Based on what ? How
did they develop it?

MR. BOYCE: Perhaps we can cone back on
this before I --

CHAI RVAN APOSTOLAKI S: Yes. Ckay.
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t hi nk we shoul d.

MR. BOYCE: -- get in trouble here. But

MEMBER POAERS: Well, | think you should
-- you and Pat ought to get together and go conplain
to the powers that be. You're not getting the support
you need.

CHAI RVAN APOSTOLAKI'S: Wl |, if there has
to be any conplaints to the powers, | want to add a
coupl e things.

(Laughter.)

CHAI RVAN APOSTOLAKI S: VWhoever has the
nost  power  wil |l maybe have a neeting about
conpl ai ni ng.

MR. BOYCE: Let ne point out another,
per haps, weakness in our program right now. The
per formance goal neasure talks -- really only | ooks at
trends, and if you |l ook at the indicators that we have
right now, they start in about 1998 -- 1988, excuse
ne. And those trends, nost of them show an
exponential type of decay, and sone of the indicators
m ght be approaching asnototic limts in terns of
i nprovenents in performance. It's very difficult to
say that for sure, but that's what it looks like it

appears. And so it's inevitable that at sone point
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we'll have a trend |line that goes up. And what we're
trying to do is rather than be tied to our process
t hat woul d have us react to sonething that nmay or may
not have safety significance, we're trying to
establish threshol ds based on t he safety significance.

An exanple would be SCRAMS. Right now,
we' re averagi ng about 0.85 SCRAMS per pl ant per year,
whereas back in 1988, plants were averaging on the
order of two and a half to three SCRAMS per plant per
year. So if there was an uptick of 0.85 to one, we're
not sure that that would be a change in the safety
performance of the plants, and so we're trying to
establish a rational basis. And that's nost of the
devel opment work that's ongoing, and I'Il get to that
in just a second.

I f we are abl e to devel op t hese nore ri sk-
i nfornmed thresholds and get themin place, it would
enable us to change the performance goal neasure to
sonmething simlar to what the Accident Sequence
Precursor Program uses, which is sonmething |ike no
nore than one ASP event per year. It would nean no
nore than one indicator exceeds a certain threshold
per year, just to provide an exanple of our current
t hi nki ng.

Finally, we're al so devel opi ng addi ti onal
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indicators that we mght be able to use in the
program An exanple is we devel oped on the order of
15 initiating event indicators. Those were provided
i n SECY 02-058, which | think you have a copy of. And
we're taking a look at those and seeing the
applicability of the program One of the -- for
exanpl e, steam generator tube ruptures is a very
i nfrequent event that you can't really nonitor well on
a plant-specific basis, but you can do a lot better
nmonitoring themon an industry | evel, so we're taking
a | ook at those.

MEMBER  POWERS: And it's real ly
remar kabl e, because when you | ook at that -- and, |ike
you say, you can't ask real detail ed questi ons because
it doesn't happen often enough to do that -- but if
you take broad integrals, it's constant. It's a
constant rate of steam generator tube ruptures. I
mean it defies logic. | nean you would think it would
go up as steamgenerators get old, but it doesn't seem
to.

MEMBER ROSEN: Wel |, that's because a | ot
of steam generators are being replaced. They're not
getting ol der, on average.

MEMBER POVERS: But there was a period of

time they were.
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MEMBER ROSEN:  Well, that's true.

MEMBER PONERS: And it didn't change.

MEMBER ROSEN: But that's because the
i ndustry nade heroic efforts to avoid those kinds of
things in that tine period.

MR. BOYCE: And | think the NRC oversi ght
hel ped and contributed, just to put in a plug.

(Laughter.)

MEMBER ROSEN: This had sonething to do
with it and that's the degree of heroi smrequired.

MR. BOYCE: A lot of these initiating
events were based on the work that was done earlier in
NUREG 57.50, if you're famliar with that NUREG And
we're also trying to bring up to date some of the
systemreliability and conponent reliability studies
that research has done in the past.

The rest of this presentation describes
where we are in terns of threshold devel opnent, and
what we'd |like to do is just give you an introduction
here and t hen cone back sonetine this fall to give you
nore details on where we are. We woul d probably
pi ggyback with the MSPI work that's being done. [|'m
not sure we need at |east two nore presentations, as
Pat tal ked about, but we'd definitely like to cone

back.
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CHAI RVAN APOSTOLAKI'S: I n Novenber.

MR. BOYCE: Probably the nost inportant
bull et here to take away is that industry threshol ds
differ from plant-specific thresholds in that while
we're working on nodels for each of the plants and
we're getting there, there isn't an industry-Ievel
nmodel right now, and so the challenge is to cone up
with a rational way to get an industry-I|evel risk.

VEMBER POVERS: Maybe | didn't follow
Wiy would I want to have this?

MR. BOYCE: Well, what we're trying to do
is get tothe -- if you have a nodel to use -- well,
we don't have a nodel, but what we're trying to get to
is risk-infornmed threshol ds.

MEMBER POVERS: But why woul dn't | want to
make those -- | nean |I'm surprised that Dr.
Apostol akis isn't clinbing down your throat right now
saying, "The one thing that we've learned in all of
our risk studies is it's very plant-specific.” Wy
aren't you clinbing down his throat, Dr. Apostol aki s?

CHAI RVAN APOSTCOLAKI S: | wasn't paying
attention.

(Laughter.)

MR. BOYCE: Well, | think I --

MEMBER ROSEN: Let nme suggest a different
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strategy perhaps or a strategy. But is it not true
that the risk of the industry today, a snapshot, is
the sumof core damage frequenci es over all the plants
di vi ded by the nunber of plants?

MR. BOYCE: That's, in essence, really
what he's tal ki ng about, and that's why, for instance,
when you trend steam generator tube ruptures, you
know, they're made of all individual plants and hardly
any of them have tube, but you want to know what's
happening i n the i ndustry, you | ook at the coll ection,
but it has to be in a risk context so that when you
count these things you don't weigh things way out of
bal ance i ncorrectly. So |I'magreeing with what you're
saying. | don't have all those nodels in place. |
think I was agreeing.

VMEMBER POVEERS: He's just giving you a
real nice nodel. He says get the industry by doing
the plant-specifics and selling.

MR. BOYCE: Actually, that is one of our
options that 1'Il get to. Sone of this is a --

MEMBER POAERS: Wy woul d you want to do
anything different?

MR. BOYCE: Timng. W need sonething in
pl ace sooner. The SPAR nodels aren't going to be

avai lable, and licensees, PRAs may give slightly

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

296

different results than the SPAR nodel s, and we need to
cone to agreenent with all the stakehol ders as to what
constitutes the appropriate nodel to use. So we're
trying to get threshol ds sooner. It may be that we do

get to exactly what you just descri bed.

MEMBER ROSEN: |'m not sure | understand
your -- | don't know whet her your answer -- understand
your answer. | nean after all, you can call up the

ri sk supervisor at each plant and ask him what his
current CDF is. O course, it changes as they do
Bayesi an updat es, but you could get a snapshot. He'd
say -- and you'd have to nmake your question quite
specific. You' d say, "G ve ne your best shot at your
internal events plus shutdown where your interval
events, if it includes fire, not giving a separate
fire nunber.” So the guy gives you three nunbers and
you add them up and you do that to the next plant.
Now, there are some plants that are not going to give
you all those nunbers. You have to have a little
asterisk in your colum where you make an estimate
maybe, but at the bottomof the line, you're going to
-- at the end of this, you're going to construct a
table and you're going to press a button and it's
going to add it up --

CHAI RVAN APCSTCOLAKI S:  Isn't that already
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in the | PE?

MEMBER ROSEN: | PE, so, you know.

CHAI RVAN APOSTOLAKI S: Wl |, we start with
that, but then we make the phone calls.

MEMBER ROSEN: Yes, you nmke the phone
calls, because IPE is so far out of date, you know,
that was 1988. It's 20 years --

CHAI RVAN APOSTCOLAKI S: That's when the
| etter cane out, the | PEs were done later. But you're
right, I nmean there will be updates and so on. But
the point is that you can have a table tonorrow.

MEMBER ROSEN:  Yes.

CHAI RVAN APOSTOLAKI S: And then start
calling people to --

MEMBER ROSEN: Well, yes. You could have
a table fromIPE tonorrow or you could have -- in two
weeks, you could have this other table.

CHAI RVMAN APOSTOLAKI'S:  That's correct.

MR. BOYCE: (kay.

CHAI RVAN APOCSTCOLAKI S: My experience with
this thing is that it takes about two and a half to
three years for people to go to plant-specific stuff.
| don't know why. Look at the ROP. Now they're
tal king about plant-specific. This is a sem-

enpi rical observati ons.
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MEMBER ROSEN: But what is it that takes
two and a half years? |'m asking.

CHAI RVAN APOSTOLAKIS:  They initial the
system

VI CE CHAI RVAN BONACA: If we keep this
way, it will take two, three years to finish this up

CHAI RVAN APOSTOLAKI'S: And that will be --
okay, let's nove on.

MR. BOYCE: The other thing I'd like to
point out is this approach lends itself nost readily
to the initiating events in mtigating systens
cornerstones. There's five other cornerstones where
we do need to develop sone sort of indicator, and
t hose ot her cornerstones, as exanples, are things |ike
occupational radiation exposure, public radiation
exposure, energency preparedness, safeguards and
physi cal security. And the approach that we're
tal ki ng about here it woul d not be applicable in those
cor ner st ones.

So having said that, what we're going to
try and do is develop a -- junp ahead on ny slides --
devel op an expert panel where we would build on the
work done in the initiating events and mtigating
systens cornerstones and see howit mght apply to the

ot her cornerstones and try and | ook for consi stencies
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in approach, not just risk approach but also
statistical approach.

So bear with ne and let ne conplete the
presentation. In concept, we're | ooking at a couple
of different kinds of thresholds. The one we've
tal ked about up to this point could be terned an
action threshold. It's where we actually take an
Agency response, a preprogranmed Agency response and
we would also report it to Congress. W could also
contenpl ate nore of a |l ower threshol d which woul d gi ve
us nore of an early warning that there is sonething
devel oping. And this mght -- we're not really sure
how we m ght use it, but it mght lead to i nformation
noti ces sent out to i ndustry or perhaps generic safety
i nspections by the staff. In addition, we may
continue to nmonitor trends so that we can identify
issues before it manifests thenselves as safety
problens in our indicators. Next slide.

Here's sone of the characteristics we'd
like in thresholds. Next slide. This slide talks
about the process for establishing the thresholds.
The i nportant el enment here is we're going to establish
an expert panel, give them inputs from risk and
statistical information. W're going to have experts

on that panel in each of the cornerstones, and we're
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going to try and cone up with a rational basis for
establishing the thresholds.

CHAI RVAN APOSTOLAKI'S:  You know, as part
of the input to the panel, you can do what M. Rosen
suggested, develop the table, plant-specific stuff,
and give it to the panel and let them process it.

MR BOYCE: Right.

CHAI RVAN APOSTCOLAKI S: That woul d be a
sinple thing to do. |If they decide to conme back with
generic thresholds, then that's their judgnent, but |
doubt it. But they probably could --

VI CE CHAI RMAN BONACA:  You' Il have appl es
and oranges in that table. That was the only --

MEMBER ROSEN: Yes. There's a |ot of
appl es and oranges now.

CHAI RVAN APOSTOLAKI'S:  What if you have
generic threshol ds, then what do you do? You take the
appl es and oranges and nake a fruit sal ad.

VI CE CHAI RVAN BONACA: | understand. Al
|"msaying is if you get an expert panel, let them--
hopefully they' Il be expert enough to try to sort out

CHAI RVAN APCSTCOLAKI' S: But they don't have
access to this information. Not every expert reads

the summary reports. This is just an additional input
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and let themtake care of it.

MEMBER ROSEN. One conment on appl es and
oranges. The peer certification process is making it
nore |ike apples like two kinds of apples: G anny
Smth apples and red delicious apples. Because it's
forcing a convergence of the nunbers, so that's a good
t hi ng.

MEMBER PONERS: Yes. Well, | think George
would argue that it's forcing a convergence to
cr abappl es.

MEMBER ROSEN: Wl |, having gone through
one recently, | know for sure that it's forcing
I nprovenents. Now, if it's forcing inprovenents as
much elsewhere as it was in the plant that |'m
famliar with, then that's a good t hing.

MEMBER POAERS: The ones |'mfamliar with
you're right, it's certainly forcing sone people to
make sone -- | nmean | think everybody ends up having
to make sonme changes and inprovenents in their PRA
But | think George would argue it's inproving to a
consi stent |evel of mediocrity.

MEMBER ROSEN: | don't think so. Hossein,
what do you think? You know the peer process pretty
wel | .

MR. HAMZEHEE: 1'd rather be quiet today.
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(Laughter.)

MEMBER ROSEN. | don't want you to. You
know too nuch. [I'd |ike to hear what you t hink.
MEMBER POAERS: | nean | think the point

that George would nmake if he weren't being so quiet
over there --

CHAI RVAN APCSTOLAKI S:  Shy, |' m shy.

VEMBER POVERS: -- uncharacteristically
quiet, retiring, is there is not yet such a strong
incentive for the licensee to lean forward in the
trenches in PRA technol ogy, because the benefits are
not so transparently comng to him

MEMBER ROSEN:  Yes. | think that's true
about |eaning forward in the trenches, doing new
things, and that's a Ilittle bit why | was
prosel ytizing about the selection of the wusual
suspects in previous presentations. But as to com ng
up to the Ilevel that's expected in the peer
certification, that is happening, so there's a push
there or a pull up to that level. Beyond that, yes,
you're correct, there's not a whole |Iot of incentive
to --

VI CE CHAI RVAN BONACA: On the ot her hand,
we have groups of plants out there, okay, where if you

go and | ook at their stuff, they have to support the
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devel opment and di nensions of the PRA They have
roughly one person here or | ess oftentines versus this
program sone of themhave had four peopl e assigned to
one plant for ten, 15 years. And that is not
changing. That's where |'m saying --

MEMBER ROSEN: That's where you' re w ong.
| think what's happening in the industry is there is
nore manpower going into this across the board.

VI CE CHAI RVAN BONACA: |'mnot denying it
is increasing but just two years ago we went to see a
pl ant and we had one person there. And we're talking
about Davi s-Besse, and now you're about to bring
Davi s-Besse into this process.

CHAI RVAN APOSTOLAKI S: It was amazi ng t he
kind of stuff he was prom sing to do.

VI CE CHAI RMAN BONACA: Yes. It was
amazing what they promsed that they would do by
Cctober, including the update and everything else.
What |"'mtrying to say -- and | don't want to nake
poi nt of Davis-Besse -- what |'msaying is there's an
unevenness there that still are --

MEMBER ROSEN: Yes. It's clear that
there's an unevenness, but | think that the trend is
in the right direction across the board. There wll

be places where it's very uneven. And it's to the
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point that it's a Level 3 with one person. Wen you
get two people, then you realize you can only do a
Level 2. You get six people, then they start
conplaining they really can't do the Level 1 right.

CHAI RVAN APOSTOLAKI'S: It goes back.

VEMBER ROSEN: And when you have South
Texas with a dozen people, then the whole thing's a
mess, because that's when they find all the probl ens.

CHAI RVAN  APOSTOLAKI S: W are really
runni ng out of time here.

VI CE CHAI RMAN BONACA: Can we pl ease --
yes, let's conplete this presentation.

CHAI RVAN APOSTOLAKI S: Do you have any
concl usi ons?

MR BOYCE: That we'll cone back to?
These are sone of the technical approaches. Sone of
them are statistically based, sone of them are PRA-
based. One intriguing one is to follow the exanple
set at the MSPI and perhaps, and Pat alluded to it, we
develop aroll-up indicator for theinitiating events.
W have right now on the order of 15 initiating
events, and we nay be able to roll themup into a
single index. That's tipping our hand a little bit.
W're exploring that heavily right now. O sone

conbi nati on of the above. And we'll get back to you.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

305
CHAI RVAN APCSTOLAKI S: Good.

MR BOYCE: Here's sone of the technica
gquesti ons. I won't go through them but there are
several questions that have been brought up as part of
this forumthat we also need to | ook at.

CHAI RVAN APOSTOLAKI S: Why does Congress
want this information?

MR. BOYCE: Well, I'mnot sure | have the
background answer to that question, but --

CHAI RVAN APOSTOLAKI S: What do they do
wthit?

MR. BARANOWBKY: | can answer it. It's
required of all agencies through the performance and
accountability reporting requirenent to pick agency-
wi de perfornmance i ndicators that are a neasure of how
wel | we're doing.

CHAI RVAN APOSTOLAKI'S: Ch, soit's just an

MR BARANOWSKY: For instance, the FAA
m ght have certain accident or near-mss rates that
they track. W track precursors, we track perfornmance
of plants and other things, there's a |ot of things.
And so we're required by law to do that.

MR. SATURIUS: And we picked them W did

it toourselves. W picked the no significant adverse
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trends as a reporting requirenent.

CHAI RVAN APOSTOLAKI S: Ckay.

MR. BOYCE: That's part of the GPRA,
Government Performance and Results Act of 1993. MW
answer was why does Congress want to know about al
the details that we're providing at a high level if we
exceed one of these thresholds, and it's to keep t hem
aware of what's going on in the nuclear industry.

CHAI RVAN APOSTOLAKI S: Ckay.

MR. BOYCE: Al right. Schedule? This
you' ve not seen before. At the Subconmittee, we
didn't have this particular slide. But we've asked
Research to give us thresholds for the first two
cornerstones by the end of July. We woul d di gest
those, interact with stakeholders fromindustry, we'd
come back to the ACRS and we would try and use those
and, as | said, expand the approach as it can be
applied to the other cornerstones.

W think we'll have thresholds for the
ot her cornerstones in about the Septenber tinme frane.
We're going to be | ooking at changi ng the performance
goal neasures sonetine this fall. That woul d be part
of the budget process. Sonewhere in here we're going
to be comng back to the Subconmmttee, and, again,

t hat woul d be pi ggybacki ng on the MSPI. W' ve got our
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annual Conmmi ssion paper in March of next year, and we
think we'll have final thresholds developed an in
pl ace sonetinme during FY '03. That woul d concl ude ny
portion of the brief.

VI CE CHAI RVAN BONACA:  And we'll be gl ad
to have an update in the fall, piggyback on the other
one, performance indicators. Thank you for the
presentation. Any questions? |If none, back to you
with ten m nutes.

CHAI RVAN  APOSTOLAKI S: We did? Ckay.
Thank you very much. W' Il recess until 4:10.

(Wher eupon, the foregoing matter went off

the record at 3:56 p.m and went back on

the record at 4:12 p.m)

CHAI RVAN APOSTOLAKI S: Qui et . The | ast
topic of the day is technical and policy issues
related to advanced reactors. Dr. Kress will Chair
t he session.

MR. KRESS: Thank you, M. Chairman. The
fact that we have such high-powered and respected
peopl e here attests to the inportance of this issue.
You know, wth the new technology in advanced
reactors, it may be difficult to figure out howto fit
themin to the current licensing system And in the

process of doing so, there are a nunber of policy and
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technical issues that will have to be faced up

And, you know, |'ve articul ated a nunber
of these in the past, and the staff is making sone
studies to | think go to the Conm ssion with, and say,
"These are the policy issues that we need to resol ve
before we can proceed to license or certify these
advanced reactors.” So we're going to hear about the
-- | guess it's still a prelimnary docunent this
time, and | guess either Ashok or Farouk is going to
start us off.

MR, ELTAW LA | see that Ashok is the
| ead presenter, so |I'mhere to support him

(Laughter.)

MR. THADANI : Not correct. We' Il take
care of that in a noment. Farouk is actually going to
go through the presentation. But | do want to share
sone thoughts with you. W had a -- we briefed the
Comm ssi on on March 19 on research prograns and again
towards the end of May, and Tom participated in that
nmeeting -- Conmi ssion brief on advanced reactors. One
of the things | noted during our brief was the
absolute inportance of nmaking sure we |ay out,
particul arly for non-1ight-water reactor technol ogi es,
we lay out a clear understanding of what our

expectations are in terns of safety. And you'll hear
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alittle bit about safety goals, their inconpleteness
and a nunber of issues related to the whol e concept of
def ensing that.

And | indicated that the point that it
woul d take great deal of intellectual capital to be
able to devel op these things, and they would require
-- nmy view is they would require interaction and
di scussions with a nunber of people who have had
consi derabl e experience in sort of thinking about
these safety principles and where is the country
going. Wat is really nmeant by this expectation that
the future reactors would be safer than the current

cl ass? What does that really nean?

So we've just started. We're | ooking
forward to, | think, considerable dialogue with you
and we' || be talking to others. W' re | ooking at sone

options of what sort of help we need to get to go
forward in this particular area. And then there are
the technical issues. Qur intention is to get sone
information up to the Comm ssion fairly soon, but we
do need to get the research plan to the Conm ssion

think it's fall of this year. And before we do that,
we would I'i ke to have sonme of your thoughts reflected
inthe paper that we'd i ke to send to the Comm ssi on.

Wth that, | think Farouk is going to
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raise all the key points.

CHAI RMVAN APOSTOLAKI S: When is the paper
goi ng up, Ashok?

MR. THADANI: | think fall of '02.

CHAI RVAN APOSTOLAKI S:  The fall?

MR. THADANI: Do we have a date?

MR, ELTAWLA: The final paper is | ast day
of fall, so Decenber 22. Chri stnas.

(Laughter.)

CHAI RVAN APOSTOLAKIS:  This is the only
ACRS neeti ng?

MR. ELTAWLA: No, no. This is what we
send you a pre-decision, a copy of that paper for your
consideration. That paper is going to the Conm ssion
this com ng June just to try to scope the problemand
the i ssue that we are working on. And then we'll have
publ i ¢ wor kshop, di scuss the issue in public workshop,
have anot her di scussion with you.

So just to start wit the discussion here,
this is an outline of ny presentation. 1'mgoing to
start with the purpose of the briefing and give you
sone background about sone of the advanced reactor
issues that we are working on. And as Ashok
i ndi cated, the Conm ssion has certain expectations

about enhanced margi n of safety for advanced reactor,
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so I'mgoing to touch on that briefly. And |I'mgoing
to discuss relationship to international center.

Inthis presentation and in the paper that
you have, we focus on five policy issues that have
techni cal basis, but there are a |ot of other policy
i ssues that are addressed in ot her Comm ssion papers.
|"'mgoing to touch on them but |I'mnot going to get
into themin detail.

The five policy issues here, the reason we
group together in this paper, because they are all
i nterrel at ed. If you work on one of them or any
deci sion that we nmake on one of themw || affect the
ot her decisions. That's why we would |i ke to address
themin group. And then | will discuss our future
plan | ater.

MR. KRESS: Farouk, | presune anong those
five issues assune anong them woul d be the role that
PRA and high-level risk acceptance criteria m ght
play. That's cross-cutting through all of them

MR. THADANI: Yes. And it is one of the
maj or i ssues.

MR, ELTAW LA: That's the first issue
event selection and role of PRA that's enbedded in
t hat i ssue.

MR. KRESS: That's enbedded, yes.
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MR. ELTAW LA: And we have Scott Newberry
and Mary Drouin here to help nme if | stunble on
anyt hi ng.

The purpose of the briefing, I think we --
originally, we thought that we are going to wait until
we finished the pre-application review of the Exel on
PPMR before we go to the Commssion on Policy
Deci si ons. Wth the cancellation of the PPMR we
recogni zed that | think that these policy issues are
of vital inportance to the advanced reactor type of
the gas reactor type, the PBMR and GI-MHR  And we
have done work in the past in this area.

So based on the work that we have done
thus far with Exel on and the work that we have done in
the '80s and ' 90s on ot her advanced reactor type |ike
the CANDU and MHTGR, that's the old CE design, we
bel i eve that we have sufficient information right now
to go to the Comm ssion with our reconmendati on on t he
policy issue.

CHAI RVAN APOSTOLAKI S: But did the Exel on
action have any inpact on the policy issues that you
are proposing? | nmean it seens to ne that you have
nore tinme now, don't you?

MR ELTAWLA: We don't believe -- we have

more tine, but | think it will be much better if the
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Comm ssion makes its expectation clear. |If we nake
our expectation clear, what is this future design
going to look like, what's the capability that we
require of this design, the designer will be able to
cope with that and incorporate themin their design.
If we wait until we have a design here to review, our
deci sion m ght inpact them and cause a backfit and
things like that. So it's better.

CHAI RVMAN APOSTCOLAKI S: I1t' s better because
you have nore tinme to think about it.

MEMBER WALLIS: Well, | think it's very
appropriate that you set the rul es before the design.

MR. ELTAW LA: That's what we're trying --

MEMBER WALLI'S: Because the safety would
be enhanced, because they will design to the rules,
not totry to fix themafter.

CHAI RVAN APOSTOLAKI' S: You used t he word,
"cancellation.” |'mnot sure that's what Exel on used.

MR. THADANI: No, it's not cancellation.
It's that they're getting out of this business. But
let me -- I"'mglad -- the points that G ahamare very
i nportant. You recall we talked to you about the
vi sion and m ssion of the Ofice of Research sone tine
ago, and in that is one elenent which is making sure

the Agency is prepared for future challenges and is
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not an i npedi ment to any specific technology in terns
of saying -- sonmeone cones to the table and we say,
"Well, it's going to take us seven years." So it is
essential for us, we believe, to go forward and for us
to be setting sone ground rul es, which the designers,
as Farouk noted al so, can take advantage of. There
would be -- | think this actually is a nuch nore
stable way to go forward.

CHAI RVAN APOSTOLAKI S Yes. But ny point
is that if you had an application, say, comng in the
next year or so, then you |l ook at these policy issues
perhaps with a different eye, and say, "Wl l, gee, how
much of the current systemcan | use, " and so on
And now t hat you have a little nore tine, it seens to
me the policy issues should bealittle different, and
t hey should be really what they ought to be.

MR. THADANI : Yes. And one ot her piece of
information | want to give youis | have tal ked to the
Department of Energy to get their sense of what they
see future is going to | ook like.

CHAI RVAN APOSTOLAKI S:  Ri ght .

MR. THADANI: And they continue to tell

me, |'ve had discussions with Bill Mgwood. He
continues to tell me that he sees the gas cool
technology in the future for this country. So he
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still believes it's an inportant el enent.
MEMBER POVNERS: Ashok, Magwood' s j ust cone

down with his definition of what his Gen-4 reactors

are, and he's cone up with six. He's got a gas
cool ant fast reactor, he's got a -- are you ready for
this, Tonf

MR. KRESS: | know what you're saying.

MEMBER POVERS: A nolten cool ant reactor.

MR KRESS: Yes.

MEMBER PONERS: He's got a --

MEMBER ROSEN: Liquid netal reactor.

MR. KRESS: Yes.

MEMBER POWERS: -- netal reactor. He's
got sonething called a | ead battery, which is kind of
hi | ari ous. Super critical water reactor, and then
he's got the one that's the cat's neow of themall, a
very high tenperature gas reactor

MR KRESS: Right.

MEMBER ROSEN: Renmenber, those are
reactors that their Gen-4 Program has been studying

and for inplenentation into 2030. This is not next

year.

MR, THADANI : That was going to be ny
point. There's a distinction here, and Bill Magwood
made a presentation recently, | think to the
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Comm ssi on al so, and he poi nted out what he believes
over the next ten years is |ikely to happen. And then
Ceneration 4 basically is 2030 to 2050 is what --

CHAI RVAN APCSTOLAKI S: Just about the tinme
when we'll retire, right?

MR. THADANI: | want to enjoy a few years
of ny life.

(Laughter.)

MR. KRESS: But | think the policy issues
that you selected address all those reactor types.

MR. THADANI: That's exactly right.

MEMBER WALLI S: George, you can tell your
grandchil dren then that you had a role in making this
possi bl e when it happens.

CHAI RVAN APOSTOLAKI S:  What do you nean?
I'1'l still be on the ACRS.

(Laughter.)

CHAI RMAN  APOSTOLAKI S: Let's go on,
Far ouk.

MEMBER ROSEN: But | want to be sure --
before you go on, I want to be sure that the outcone
of that is, | understand, is that we're going to nove

forward in a way to enable those things to be
possi ble, not just |ook at gas-cooled pebble bed

react ors. |s that correct?
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MR. THADANI: Yes. | think alot of this
will really aid, not just in terns of gas-cooled
t echnol ogi es but other technol ogies as well, yes.

MEMBER ROSEN: It shoul d.

MR. ELTAWLA: | want to nmake a point here
that these five issues are not new. W have
interacted with these issues wth another ACRS
commttee in the '90s and the Conmm ssion, and we
i ssued the SECY 93-092, sane five issues. And the
Comm ssi on approved the staff reconmmendations in an
SRM dated July 13, 1993, but because of the change in
Comm ssion, the ACRS, the staff and our experience
with risk-informed regul ations, all of theseled usto
go and revisit these i ssues, put themback in front of
you. We'd like to get your feedback and then go to
t he Conmmi ssion with either the same recommendati on or
di fferent recommendati on, but they are not newi ssues.

MR KRESS: Yes. The resolution of those
i ssues were LWR-specific, as best | renenber, back in
' 93.

MR. ELTAWLA: And they were witten in
terms of the CANDU, the MHTGR, or whatever it was, and
the Pius. So they were really for the advanced
reactor in general, not for the |light- water reactor.

W would like to have a continuous interaction wth
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you. For exanple, at this stage, what we'd |ike for
youto seeif weidentified this issue, provide enough
clarity about themand what is your views about thenf
Eventually, it will cone back to you after we have
interaction wi th the stakehol der and di scuss our fi nal
recommendati on to the Comm ssion. Wether you send us
letter nowor towards the end, that's conpletely up to
you.

CHAI RVAN APOSTOLAKI S: At the end, you
wi Il want one.

MR. ELTAW LA: We definitely will want one
at the end, but if you want to send us one right now
to help us, that would be --

MR.  THADAN : W would appreciate it,
certainly, even if you have any views that you want to
put forth, be they in our discussions or if you want
to advi se the Comm ssion if you di sagree wi th anyt hi ng
that we say here or in the paper.

MR. KRESS: W can certainly do that.
don't know if we can address that third sub-bullet
under the third bullet yet, but we can give you
coments on the first two sub-bullets.

MR. ELTAW LA: Okay. That woul d be great.
As | indicated earlier, we have other activities where

we are developing a risk-inforned perfornmnce-based
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regul atory framework. That will be a technol ogy-
neutral framework so we can use it for any kind of
reactor design. |I'mnot going to talk about it here,
but it's going to be a part of the RI R P updates
that's due to the Comm ssion in June of this year.

MEMBER S| EBER; | woul d hope that it"'s not
a two-stage either/or systembet ween determ ni stic and
ri sk-informed for advanced reactors. | would like to
see it just risk-inforned to sort of force the context
into that kind of thinking as opposed to givVving
al ternatives

MR. ELTAWLA: It's not alternative. It's
together, | believe, that's whenever it's possible
that you can use the performance-based regulatory
framework --

MEMBER S| EBER That would be the
requi renent to use that.

MR. THADAN : | think, certainly, there
will have to be sonme sort of high-Ilevel risk-infornmed
appr oach.

MEMBER S| EBER, Right.

MR. THADANI: But that -- when you go to
sone specific designs --

MEMBER S| EBER; There wil | be

det er m nant s.
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MR. THADANI: -- you might find there is
such limtations --

MEMBER S| EBER; Right.

MR. THADANI: =-- in trying to neet those
hi gh-1 evel goals that you may have to resort to sone
ot her consi derati ons.

MR. SALSBERG No, but you won't have
alternative rul es.

MR THADANI: No. Qur intentionis not to
have al ternatives

CHAI RVAN APOSTOLAKI'S:  And there will be
no two-track system

MR. THADANI :  No.

CHAI RVAN APOSTOLAKI'S:  Two-tier system

MR THADANI: That's not the intent.

MR.  ELTAW LA: Just for background
information, we conpleted the preapplication review
for the AP-1000, PBMR preapplication activities. W
are continuing to work with Exelon, trying to close
out and docunment where nost of the information that we
received on our request for additional information.
We expect additional preapplication activities, |ike
CGE is neeting with us sonetinme this nonth about GE-
ESBWR, which is a 1,200 nmegawatt electric, which

builds on the ABWR and on the SBWR that was under
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review here at the Conm ssion a few years ago. And
Framat ome is proposing SWRL000 and another is NG
CANDU, which is new generation CANDU. So all these
are preapplicationthat's on the horizon, so the staff
wll be --

CHAI RVAN APOSTOLAKI S: Wiy do you say
they're possible? Do you have any indications of
anybody that they m ght actually conme?

MR. ELTAWLA: They are all -- GE-ESBWR i s
com ng to discuss --

MR. THADANI : They sent aletter in April.

MR. ELTAWLA: Yes, they sent a letter in
April. We have a neeting with themthis nonth. W
had already a neeting with Framatone, and we're
pl anni ng to have another neeting with themin August.
NG CANDU, or AACL, they are com ng June 19.

CHAI RVAN APCSTOLAKI S: Oh, so there is
al ready contact.

MR ELTAW LA There is a contact with
t hese --

CHAI RVAN APCSTCOLAKI S: VWhat does ESBWR
stand for?

MR. ELTAW LA: European Sinplified Boiling
Wat er Reactor, but eventually it will beconme Econonics

Sinplified Boiling Water Reactor.
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(Laughter.)

CHAI RVAN APOSTOLAKI'S:  So they w Il apply
for a green card, | assune. The European reactor wl|
apply for a green card?

(Laughter.)

MR. ELTAW LA: That's one of the policy

i ssues that we need to di scuss.

CHAI RVAN  APOSTOLAKI S: It's a policy
i ssue.

MEMBER ROSEN: We' || ask themif they have
any business here, and they'll say, "No, not yet."

And we'll say, "Well, cone back when you do."

MR. ELTAW LA: Again, nmany of the issues
that developed in the course of our review have
resulted ingeneric policy inplication, |like the |egal
and financial issue, and we issued a SECY paper. W
are planning to provide the Comm ssion in the June
time frane with a technical paper in conjunction with
the policy papers. So to facilitate a policy
deci sion, we want themto see t he underlying technical
basis for our recomendati on.

VI CE CHAI RVAN BONACA: VWhat is the NG
CANDU?

MR.  ELTAW LA: New generation CANDU

That's --
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MR. THADANI : As | understand, it's slight
enrichnment -- | think they' re noving away fromnat ur al
urani um And we would certainly be interested in
getting better wunderstanding of things |ike the
coefficient and so on.

VI CE CHAI RVAN BONACA:  Yes. That was the
one that has to be no good.

MEMBER FORD: | have a question. Wth all
t hese reactors com ng up for reapplication, how many
of themcan you in fact address, given the people, the
resources you have?

MR. THADANI: Let ne -- right now, there
is a significant issue about budget. Cbviously, the
Comm ssion has not nmde any decisions about 2004
budget, and t hey may want to nake some changes even in
2003 budget before the Appropriations Conmittee does
its thing for 2003 budget. Qur plans currently do not
i nclude consideration of -- review of any designs
other than an HGDR and AP-1000, and we have sone

l[imted resources we've identified in the outyears.

| think it was -- Farouk, you'll have to correct ne --
Iris, | think we put sone in the outyears, sone
resour ces.

MR. ELTAWLA: That's correct.

MR. THADANI : So we could discuss wth
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West i nghouse and ot hers t he key t her mal hydraul i c i ssue
and the testing issues upfront. So we put sone
resources for that. |If ESBWR or SWR1000 or NG CANDU
conme in, the Comm ssion is going to have to nmake sone
deci si ons about how to do all ocation of resources.

CHAI RMVAN APOSTOLAKI S: But you have to
respond if they cone in. | nean it's not --

MR. ELTAW LA: That's correct.

MR THADANI : Yes.

CHAI RVAN APOSTOLAKI' S: You can't tell them
we can't do it.

MR. THADANI: Well, we can say we can do
it, but it seens to nme one option would be to get in
the line and maybe it will take us | onger tine because
of resource considerations.

CHAI RMAN APOSTOLAKI S: That's the | ast

thing you want to do. | nean --
MR.  THADANI : " m not suggesting that
that's what -- it's a Comm ssion decision in the end.

CHAI RVAN APOSTOLAKI' S:  Ri ght .

MEMBER ROSEN: Is there a problem to sone
degree, aneliorated by attenpting to do things
generically, to set sone criteria generically?

MR. KRESS: Oh, yes, that would help

tremendously. | think we're off the subject, though.
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| nmean this is your guy's business, you can figure
t hat out.

CHAI RVAN APOSTOLAKI S:  Maybe we can go to
the issues at some point. Thank you, Farouk.

MR ELTAWLA: You're welconme. | think
one of the -- well, that's the inportant issue here,
t he Comm ssi on expect ati on about enhanced saf ety, what
we nmean by enhanced safety.

CHAl RVAN  APOSTOLAKI S: Shouldn't we
gquantify themfirst, though, the margins, instead of
tal ki ng about then?

MR, ELTAW LA: That's a very good
guesti on.

CHAI RMAN APOSTCOLAKI S: Are you going to
have it sonewhere there to quantify the margins of
safety?

MR. ELTAW LA: Not during this
presentation. Hopefully, as part of our work, we w ||
be able totry to come up with nmethodol ogy to quantify
the margin of safety.

CHAI RVAN APOSTOLAKI S: Yes. I nmean |
remenber when we were discussing Option 3 here, Mary
and your coll eagues, what was it, a year ago. They
agreed al so that that woul d be sonet hi ng useful to do.

In fact, you wite it in the report. It's in the
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report that the margins of safety should be
quanti fi ed.

MEMBER WALLIS: First of all, you have to

CHAI RMAN APOSTOLAKI S: Because then you
can have the --

MR. THADANI: That's right.

CHAI RVAN APOSTOLAKI S: Sorry?

MR. THADANI : First you need to -- when we
tal k about sone high-1evel safety principles, it seens
to me that they will have to incorporate within them
sone discussion of what sort of confidence |evel one
is looking at at that level. [If one were to define
that, then one has to go forward and try and
under stand what the margi ns are and what do we really
mean by certain | evel of confidence. And the thinking
that we' ve gone through so far is that is the general
path that we're going to have to at | east consi der and
hear options and so on. As to where we end up, |
don't know.

CHAI RVAN APOSTOLAKI S: In PRA, what we
have really quantified so far is the defense in-depth
nmeasur es.

MR, THADANI :  Yes.

CHAI RMAN APOSTOLAKI S: But we have not
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touched the safety nmargins.

MR. THADANI : Correct.

CHAI RVAN APOSTOLAKI'S: W have taken the
success criteria, as given to us by the vendor, and
then we work with those

MR. THADANI: That's right.

CHAI RVAN APOSTOLAKI S: Ckay?

MR. THADANI: That's right.

MR KRESS: When the Commi ssion tal ked

about enhanced safety nargins for the advanced

reactors, | think they had in mnd a better safety
status. It's not the margins we normally tal k about.
VMR, THADANI : | wanted to conme back to

Ceorge' s point, because one of the things we don't do
wel |l -- whoops, | think | turned off sonething.

MR KRESS: An SBO.

MR. THADANI: N ce to have sone contro
here. In PRA George, | guess commpn uncertainties
are sonetinmes done wel .

CHAI RVAN APOSTOLAKI' S:  Ri ght .

MR THADANI : But the nodel uncertainties
are not done well at all. And what we're trying to
do, and not just in the context of the advanced
reactors, but we're trying to make sure that we have

efforts underway to try and understand what sort of
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nodel uncertainties exist. And one of the issues that
" mexploring, the staff is |ooking at now, Farouk's
staff is looking at, is if we want to nodify 50.46 to
| ook for functional reliability of ECCS, | suppose we
establish some criteria, ten to the mnus X whatever
it is. And we say but you should do realistic
anal ysis, which is good.

Now, let ne take you to another event
path, if youwll. 1 don't want to assunme any systens
failing, but I want to understand what things can go
wong in terns of the inplicit nodels in the code.
How much confidence do | have in that? Shoul dn't
there be sonme relationship of what one mght cal
nodel uncertainties to establishing sone system
reliability requirenents? And Jack Rosenthal in
Farouk's division is going forward to take a | ook at
t hat .

W' re maki ng sl ow progress, but those are
the kinds of things | hope we'll take advantage of as
we go forward on these new designs.

MEMBER WALLI'S: Ashok, in a totally risk-
based world, you wouldn't need margins of safety. |
mean t hey woul d be i nherent in your choice of the risk
basis and you might -- you would be able to trade off

mar gi n here agai nst nmargin there --
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MR. THADANI : Exactly.

MEMBER WALLI S: -- that the risk basis
woul d give you. And then you would be able to tel
the public really that we're assuring a certain | evel
of risk. And howit's done by the industry is up to
t hem

VMEMBER ROSEN: But a totally risk-based
worl d is inpossible, because -- in principle, because
nodel uncertainty, things that you don't know about,
can't be included.

MEMBER WALLI S: I"m sorry, risk-based
regul ations can form Not the world, it's the
regul ati ons, they can be risk-based. Then you have to
deal with these uncertainties.

CHAI RMAN APOSTCOLAKI S: In any case, the
issue of margins is right now outside the PRA
essentially. | nmean we are really working with the
def ense i n-depth nmeasures and we're quantifying them
| f we have redundant systens, we know how to do that.
W do this, we do that. We are not including, of
course, passive areas, but it would be nice to have
all those so we'l|l be able to make tradeoffs and have
a better idea how well we neet the goals.

MEMBER ROSEN: | think some future

reactors will have to --
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CHAI RVAN  APOSTOLAKI S: And these are
future reactors.

MEMBER ROSEN: And we'll have to treat
passive failures in future reactors in PRA --

CHAI RVAN APOCSTOLAKI S: Sure.

MEMBER ROSEN: - - because of the nature of
t he design.

VI CE CHAI RVAN BONACA: Al t hough, | nean
for new reactors you have such -- there's a chall enge
because databases are not avail able. A lot of
information there is not, so there will be very | arge
uncertainties.

CHAI RVAN APOSTOLAKI S:  So we' ve had a | ong
di scussion on a slide that Farouk has not even
descri bed yet.

(Laughter.)

MR,  ELTAW LA: So the Conmm ssion has
expressed expectation in the advanced reactor policy
statenent and i n the severe acci dent policy statenent,
for exanple, and both of them indicate that they
expect the new design to have better margin or better
safety than existing reactor.

Just to highlight two points that for the
advanced reactor the Comm ssion encouraged the

sinplified reactor inherently safe and use passive
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feature, although that's very good but it poses a
tremendous chal | enge to PRA, because nowt he systemis
respondi ng to phenonenol ogy rather than a conponent
failure. And we really don't have experience in doing
that work so that the passive system reliability
beconmes an inportant issue.

CHAI RVAN APOSTOLAKI S: Let nme cone back to
t he previous sub-bullet.

MR ELTAW LA: Ckay.

CHAI RVAN APOSTOLAKI'S: | guess B, "Safer
than current reactors.” You have to be very careful
with that. And the reason why |I'm saying this is
several years ago DOE had an office and their highest
priority was to build a new production reactor. That
was before M. Gorbachev cane to Washington to neet
with M. Bush. And DOE being very anbitious, said
t hat our new production reactor will be safer than the
commercial reactors. Then when it cane time to
actually inplenment that they had a big problem What
does safer nean? |Is it supposed to be safer than the
best reactor out there? |Is it supposed to be safer
than the average? Wat does it nean?

And what was at stake was mllions of
dol | ars, okay? Because all it takes is a very

progressive utility with an excellent reactor and so
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on to reach very low |l evels of core damage frequency,

and then the new production reactor had to be safer

than that. kay? And they had the restrictions
regarding the sites. One was Savannah River, the
ot her one was sonewhere else. Wll, you know, the

seismc risk was nore or | ess there, so you have to be
alittle careful when you phrase these things.

MR ELTAW LA | agree with you. [''m
going to give you nmy own --

MR. KRESS: That's exactly what he neant
by this being a policy issue is what did the
Comm ssion nmean by statenents |ike that?

MR. THADANI: That's the point here.

CHAI RVAN APOSTOLAKI S: Wl |, then |' mj ust
el aborating on it.

MR. THADANI: Let ne read you sonething
froml think this is the severe accident policy.

CHAI RVAN APOSTOLAKI S: This was a real
case, though

MR. THADANI : As you know, there are three
rel evant policy statenments. One is severe accident
policy statenent, the other is advanced reactor policy
statenent and then the standardization ©policy
statenent. Those are the relevant policy statenents

that we're tal king about. And |'mjust -- let ne
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guote from |l think it's the severe accident policy
statenent. "The Comm ssion fully expects that vendors
engaged i n desi gni ng new standard plants will achi eve
a higher standard of severe accident safety
performance than their previous designs.”

And the point here is there is sone sort
of expectation of inproved safety. What does that
mean? And that's the sane question we asked, Tom was
there, of the Conm ssion. W need to be able to
articulate what that really neans.

MR. KRESS: And the Commi ssion said, "You
tell us."

MR THADANI : Yes.

CHAI RVAN APOCSTCOLAKI' S: Wl |, usual ly they
would like to see sone options, and then they pick
ar ound. VWhat |'m saying is there was a real case
wher e people were enthusiastic, it wll be safer than
the -- and then they had to eat their words. They
just couldn't afford to be safer.

MR. ELTAWLA: As a mninum provide the
sane degree of protection as current plants, and |
think that's the second part. And | really think the
i ssue of safer, and that's ny own interpretation, is
that there were a ot of uncertainties in the severe

accident at that tinme and the expectation that by
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resolving this severe accident issue you will be able
to understand them better and you can nake a better
safety case.

MR. KRESS: They can provide a higher
| evel of confidence in your review of your safety.

MEMBER PONERS: When we started | ooki ng at
probablistic approaches to, "Oh, we want to nake
pl ants safe,” we very quickly realized that if you
| ook at prevention systens, you can only go so far
with them Eventually, you get to the point where
having redundancy and even diversity in systens
actually starts costing you safety rather than
hel ping. And so you had to have what has conme to be
call ed a bal ance between prevention and mtigation.
And that became pretty nmuch a pretty good guide for
what we were trying to do in the area of safety.

Now we see people comng forward with nore
advanced reactors, and one that cones imediately to
mnd are the AP series of reactors. What you're
saying, "GCee, we've done this PRA analysis on this
thing, and our prevention systens are trenendous and
they give us CDFs of ten to the m nus seventh and
things like that." And, you know, how do we react to
t hat ?

You can | ook at their probablistic risk
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assessnment, and if it's |like nobst probablistic risk
assessnents, there are things you can qui bbl e on, but
you don't find things that say that this absolutely
wrong, that the prevention systens just aren't this
good. But, quite frankly, you don't believe it. And
so do we still have to -- | nmean do we have to evol ve
this concept of a balance between prevention and
mtigation or are we just changi ng t he bal ance bet ween
prevention and mtigation? \Were do you see this
goi ng here?

MR. ELTAW LA: Again, that's one of the
policy issues that we are asking the Conmm ssion, and
| think I"'m-- how about if we wait until we get to
that i ssue and see the question that we're asking are
the right questions and we'll see where we devel op t he
technical basis for that.

MR KRESS: |1'd like to point out on the
third bullet to the Conmttee that these guys have
been listening to us. You could probably find every
one of those in one of our letters or another.

CHAI RVAN APCSTCOLAKI S: VWhat does RIRIP
mean, risk-inforned rest in peace?

(Laughter.)

MR. ELTAW LA: That's exactly what it is.

That's Comm ssion definition of that.

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

336

VI CE CHAl RVAN BONACA: On t he questi on of
shoul d a higher level require that, | think sinply by
pl aci ng sonme requirenents for contai nment for severe
accidents from the current generation, you would
already, in aqualitative sense, set up a higher | evel
of expectation in safety. Right nowwe see everything
whi ch i s severe acci dents beyond desi gn basis to nake
sone portions of that part of design basis.

MR THADANI: | think it's useful to touch
Dana's point, it seens to nme. AP-600, for exanple.
| mean we had a clear path, clear guidance fromthe
Comm ssion as Part 52 of our regulations, and then
referring to Part 50; that 1is, you neet our
regul ations, that you address all unresolved safety
i ssues and high- and nediumpriority generic safety
i ssues, that you conduct a PRA and if it identifies
areas for enhancenent, you conceded those.

And then we went beyond and we | ooked at
their words about reliability of decay heat, both in
t he context of core damage and contai nment response.
And we |ooked at sone challenges to containnent,
particularly early challenges, to see what sort of
features coul d be added to significantly reduce those
threats. And there's no question, at least in ny --

well, in addition to that, obviously, the rule says
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they need to neet our safety goals al so.

Now, one can al ways use t hat approach, but
is that the nost efficient way for new designs? And
my own sense is that there is a better way to go at
it. But it needs to be borne out through sone rea
work, and we're just at the beginning of that.

MEMBER PONERS:. | nean your first policy
i ssue hints at the problem W can go ahead and say,
neet the safety goals and they' Il have exactly the
same problem the current plants have, and it's very
difficult to tell whether you are or not, so you end
up using a surrogate. And you raise that question of
the current netrics, and |I've seen a |lot of people

raising that question, and for the life of ne it

puzzl es ne. Because | |ook at CDF, core damage
frequency, and | say, well, sone of these reactors
don't undergo core damage the way | |ook at core
damage, but | sure as hell know what a core damage

event in themis as nuch as | do one in a zircalloy
clad oxide fuel one. | mean it didn't strike nme as a
tremendous | eap of imagination has to be gotten to
change that CDF into -- | nean you're just changing
the letters a little bit, but then nunber's about
exactly the sane.

MR. THADANI: | think the point here is
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nore than just the CDF itself. Do we want to stay
with the sane val ue of LERF that we' ve been using? Do
we want to stay wwth the statenents we made for AP-600
and others, 24-hour containment integrity for those
certain threats? 1Is that what we want to stay wth?

MEMBER POVERS: Yes. Now, that's -- those
are real questions, because --

MR. THADANI : Yes. And those are the
things we're tal ki ng about.

MEMBER POVNERS: And t he cont ai nment ver sus
confi nenent debate conmes up

MR THADANI : Yes.

MEMBER PONERS: And, you know, sone of the
words |'ve seen on that have been interesting to ne,
and 1'd just point out that the Savannah River
reactors were designed with confinenents, and those
confinements, when we think about confinenents and
terrori st or sabotage acts, sonetines we think they're
orthoginal with those confinenents, were designed to
take an airburst from a nuclear weapon. So you can
design a confinenment to be perfectly robust. It's
just a different approach than a contai nnent, and --

CHAI RVMAN APOSTOLAKI'S:  Also, it seens to
me the words, "prevention"” and "mtigation" refer to

a particular point, in this case, CDF, | nean core
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damage. You want to prevent it, and then if it
happens, you want to mtigate the consequences. Wat
if you don't have a core danmage pi votal event, but you
now have a frequency consequence, | nmnean release
curve? Again, it's not obvious to me what prevention
and mtigation neans in that case because you wll
have different frequency regions.

MEMBER PONERS:. Well, | think, George --
| think -- when | said it didn't take a big |leap for
me to translate CDF to sonething applicable to, say,
a coded particle fuel reactor in a large graphite
bl ock, it seens to ne that the only thing that counts
is when you rel ease fission products.

CHAI RVAN APCSTOLAKI S: Yes.

MEMBER POAERS: If the only thing we did
was damage core, we wouldn't care. And, of course,
that's one of the great attractions, the nolton salt
reactor. You could probably the damage the core a | ot
and not rel ease any fission products at all, because
they' d absorb into the nolten salt.

And when you | ook at frequency consequence
curves, | nmean, yes, inreality, they're nice, snooth
curves and whatnot, but they have a sharp cliff, and
when you go over that cliff you know that that's

di fferent than when you're just sl owy degradi ng down.
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CHAI RMVAN APOSTOLAKI S: And al so it depends
on where you're releasing. It could be outside, could
be somewhere inside.

MEMBER POAERS: But it only counts if it
gets to the great out outdoors.

CHAl RVAN  APOSTOLAKI S: If it isn't
outdoors, it doesn't matter.

MR. THADANI: But that is not the point.

| think we're going to have to think this through to

bal ance and design. | think that's -- | believe you
said that, and let ne use an exanple: React or
pressure vessel today. W want to be sure, have

pretty high confidence that it's very, very unlikely
that you' Il fail reactor pressure vessel. \What are
potential challenges to the integrity of the pressure
vessel ? Should you sonehow divide the balance and
design? Does that nean that you have frequency of
chal  enge and the conditional probability of vessel
failure? Do you have to build that in in the vesse
to get bal ance because you're trying now kind of two
di fferent things.

MR. KRESS: Sure, you're allocating anong
sequences, and | think you --

MR. THADANI : That's why | think frequency

consequence - -

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

341

MR KRESS: Yes, yes.

MR. THADANI: -- you still have to think
about other factors.

MR. KRESS: You do, but | think this
guestion of prevention versus mtigation has to be
r et hought . In the first place, we don't have any
gui del i nes on what that bal ance ought to be. If you
| ook at the current plants, you get sonme conditional
contai nment failure probabilities of 0.8. That's |like
not having a containnment at all. And then, by the
ot her token, you get sonme down around 0.01. So we
don't have good gui dance on what that ought to be, and
inny view, sone of the concepts, the nolten salt, for
exanple, or the tri-cell coated fuel particle taps do
both their prevention and mtigation in one concept.
And | think that ought to be a way to think about it.

And | really think the overall view ought
to be do we neet high-level risk acceptance criteria
at a sufficient |evel of confidence? And the way you
buil d defense in-depthinthat, inm mnd, istotalk
about the uncertainties, and what you want to do is
bal ance that uncertainty across all these frequency
ranges.

CHAI RVAN APOSTOLAKI S: But the uncertainty
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MEMBER POWNERS: The problem |'ve al ways
had with that, you know, "Let's talk about the
uncertainties,”" is that's great but you guys won't.
The only uncertainties that ever get discussed --
usual |y uncertainties aren't discussed at all. Al we
get is point estimtes, even from you guys, Ashok.
Today we didn't.

MR. THADANI: | accept the criticism

MEMBER POVERS: But when we do get
uncertainties, all we get these manby-panby little
various -- this adhesion coefficient or something
i ke, nobody coming in and asking really where the
uncertainty is and whatnot. And so whereas you're
right, perhaps, though | don't actually agree wth
you, but I will concede you have a point in principle,
| think in practical fact it can't be done. And
you' re forced to cone where |' mmuch nore confortable
is saying, what if the codes and anal yses are w ong?
And that's where you start addressing defense in-
dept h.

CHAI RVAN  APOSTOLAKI S: And margins, |
t hi nk, not just defense in-depth. They go together,
al t hough defense in-depth is the first thing that
cones to m nd.

MR KRESS: M viewis --

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

343

MEMBER PONERS: | won't argue with you on
t hat .

MR.  KRESS: My view, Dana, is that the
uncertainties are a neasure of how wong the codes are
if you could quantify them

MEMBER POVNERS: It's a neasure that you
never make.

MR. KRESS: Yes. W ought to be able to
do it better.

CHAI RVAN APOSTOLAKI'S:  No, but you see |
t hi nk what happens --

MEMBER WALLI'S: If you haven't made up to
now, it's going to be made.

CHAI RVAN APOSTOLAKI S: But what's going to
happen, guys, is the typical thing that engi neers and
scientists do. Even if they try to quantify them
they wll quantify the uncertainties in the hardware,
in the processes, perhaps, and so on. I'mwlling to
bet that nobody will cone here and say, "And if we
build this reactor and we have these regul ati ons, the
licensee will ignore this particular programand that
will lead to all sorts of problens," because we don't
think that way, and yet that's a major uncertainty.

MEMBER POAERS: Well, | nmean what are the

chances we're going to build one and say, "And | bet
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you this guy let's the boric acid chew through the
head. "

CHAI RVAN APOSTOLAKI'S: Wl |, that's what
| nmeant, that we heard today that the inspection
program -- that was a conclusion of the root cause
anal ysis -- was good enough. It's just that it was
not inplenented right, and the AT report concl udes
the sanme thing. That's its first conclusion, in fact.
They said it was pretty good, but if you don't have
the -- now, do you design the reactor with that kind
of uncertainty in mnd? | doubt it very nmuch; | don't
t hi nk anyone woul d do that.

MEMBER WALLI'S:  You have the sane thing
with codes, and we know that when we say
t her mal hydraul i ¢ code, different people get different
answers dependi ng on how they use it. So you've got
t he human factor there too, soneone who's carel ess use
of a code, predicts sonmething which is really not a
good answer and then uses it is just as careless as
the guy who let's boric acid sit --

MR. KRESS: We design reactors now with
our general design criteria and our design basis
accidents, and we take account of that by talking
about single failure criteria, but we don't deal with

it inthere. Were we deal that is in the other parts
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of the regulations having to do with the reactor
oversight, inspection. | don't see a reason why we
have to change those parts of the regul ations. I
think what we're dealing with hereis trying to design
a regul atory system that hel ps a reactor design get
certified in the first place. And then these other
issues | can deal with them in other parts of
regul at ory space.

CHAI RVAN APOSTOLAKI'S:  Maybe you want to
use different words there that will be safe enough.

MR. KRESS: Ch, safe enough, yes.

CHAI RMAN APOSTCLAKI S: And al sorealistic.
You know, it pains me to admt this, but | think there
is sone point to the structure of this interpretation
of Defense in-depth, because people are wong. I
t hought it was a joke but people do make ni st akes.

MEMBER PONERS: Not at MT.

CHAI RVAN APOSTOLAKI S: Wl |, but we don't
design them unfortunately.

The second conclusion of the AT report
was tat a BNWowner's group underestimated t he rate of
corrosion by at least a factor of two. Now who would
have said that in a study, in a PRA, that they will do
these calculations but they may also be wong with

sonme probability? You can't say that. First of all
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people will be all over you. But it's sonething
that's inconceivable, and yet people do do those
t hi ngs.

MEMBER WALLI S: You figure that in.
Certainly, | use the code exanple. | nean you know
sonet hi ng about the accuracy or uncertainty in the
predi ctions of codes, and you do build it in.

CHAI RVAN APOSTCLAKI S: See, that's the
thing --

MEMBER WALLIS: But it's not fornulatedin
a quantitative way. You certainly bring it into your
consi deration when you're nmaki ng a decision, but it's
not fornul ated. What you're asking for is sone
guantitative neasure.

CHAI RVAN  APOSTOLAKI S: Vell, 1'm not
asking for it. | think it's some uncertainty that we
don't even think of.

MR. KRESS: Anyway, | think this --

CHAI RVAN APOSTOLAKI S: Make the system
nore robust because you never know what's going to
happen, that kind of thing.

MR, KRESS: | think this discussion points
out a lot of form dable chall enges these guys have.

MR ELTAWLA: M. Chairman, |I'mless than

one-third of ny presentation, and | have 15 m nutes.
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No, | need guidance. There is no way | can go through
the whole -- are you allowng nme tine or you want ne
to finish at certain tinme?

CHAI RVAN APOSTOLAKI S:  Use your judgnent
and skip sone things.

MR. ELTAWLA: | wll skip sonething, but
|"dreally like to highlight here on that viewgraphis

that the Conm ssion had expectation that new reactor

will have containnment equivalent to large, dry
cont ai nnent . O course, they neant Ilight water
reactor. They did not nmean at that tine gas core
reactor. And the basis for that they approved a

confi nement versus a containnment in the policy paper.
So I"'mbringing it upfront here.

Sonme of the policy issues that Mary's
goi ng to address in her Comm ssi on paper are should we
be | ooki ng at di fferent cornerstones in our regul atory
f ramewor k? For exanple, radiation protection for
wor ker, security and safeguards. These are a couple
of the issues. Should we be considering |ead
contam nation as part of our -- the netrics of the --

MEMBER POVERS: Cor ner st one i ssue. I
coul d i magi ne that you m ght have well to enhance your
safety and security just because of the current

environnment, but let ne ask you, do you think that
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you're getting enough m | eage out of the known ri sk-
i nformed cornerstones that you have, that you need to
| ook for others of those? You know, radiation
protection, health security, things like that. | mean
they' re the stepchildren of the cornerstones as it is.
Do you need nore stepchil dren?

MR. ELTAWLA: No, but that's all. The
Comm ssi on said no before, yes?

MEMBER PONERS: |t seens to me | woul d not
waste a lot of tine on that. The |ane contam nation
really is sonething that they need to decide, but I
t hi nk we know what the answer is going to be.

MR. ELTAWLA: Yes. | think the issue of
defense in-depth | think Tomalluded to it. Wen you
have the tri-cell particle that perforns both the
function of prevention and mtigation and the fuel
can't stand very high tenperature for a |l ong peri od of
time, assune this is true. Can we allowthe | ength of
time as a barrier, as a defense in-depth. These are
sonme of the questions that we'll be tackling in the
future.

MEMBER ROSEN. Well, before you get off
that slide, there's one | -- the Generation 4 Program
has pointed at that's not there, and that is the need

for off-site evacuati on.
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MR ELTAWLA: It's in there.

MR. THADANI: It's com ng.

MR, ELTAW LA: These additional policy
i ssues -- I'mgoing to address the energency pl anni ng
as part of this.

CHAI RVAN  APOSTOLAKI S: But these are
related also to the others. |If you bring up the issue
of international standards, for exanple.

MR,  ELTAW LA Qi ckly, since these
desi gns, or nost of them are done overseas, we really
need to | ook at the senders overseas and see if we can
capitalize --

CHAI RVAN  APOSTOLAKI S: Yes, but for
exanpl e, the Europeans don't really have safety goal s;
we do. So | don't know how you --

MR. THADANI: Well, | think if you go back
and let ne use EPR |If you go back and | ook at the
EPR safety principles, they include probablistic
consi derati ons.

CHAI RVAN APOSTOLAKI S: Not the way that
our Comm ssion has -- | don't think they say this is
a goal, do they?

MR, THADANI: Well, they establish sone
probablistic considerations --

CHAI RVAN APCSTOLAKI S: For what ?
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MR. THADANI : -- which then drive themto
certain designs, for exanple, in terns of core damage
severe accidents.

CHAI RVAN APCSTCOLAKI S: But we have it at

MR. THADANI : Ten to the mnus X they
have.

CHAI RVAN APOSTOLAKI' S: Yes, but we have it
at a level of individual risk.

MR. THADANI: Ch, yes, yes, they don't.

CHAI RVAN APOSTOLAKI S: They don't do t hat.

MR. THADANI: You'reright. You'reright.

MR. KRESS: Wth respect to this, Ashok,
Farouk, | may be a maverick on this issue because |
think it be well to understand what the safety
requirenents are in other countries and |AEA, their
principles and stuff |like that. But | find it
perfectly reasonably to say different countries that
have different have high-level risk acceptance
criteria. That's because they have different citing
characteristics, they have different val ues. They
m ght val ue nucl ear nore than we do because it's the
only option they have. So it's perfectly reasonable
to me that we'd have a different set of safety

st andards than sone of the countri es.
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CHAI RVAN APCSTOLAKI S: At the health and
safety level, yes, but the core danage or equival ent
level, I"'mnot sure that's a wise way to go. Because
one acci dent somewhere kills everybody.

MR KRESS: Vell, | don't think that's
necessarily true either. | think that's a m snoner.

CHAI RVAN APOSTOLAKI' S: | think we've used
the argunent that that design is different fromours
tothelimt. 1 don't think the Anerican people wll
buy that.

MR. THADANI : | think that there's so many
different variables that |I think there are different
forces that would push certainly western Europe in
sonme directions that we may not want to go.

MR. KRESS: That's exactly my point. |
don't think it's true that an acci dent anywhere i s an
acci dent everywhere, especially for sone of the new
pl ant s.

CHAI RVAN APCOSTOLAKI S: I think you're
going to have a hard tine convincing ne --

MR. KRESS: Only phil osophically.

MEMBER PONERS: But froma practical point
of view, | think you're right, Tom that we had a
maj or accident in Russia with a plant design that was

very different fromours. And it had a remarkably
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little inpact on the United States nuclear power
program Big inpact on Europe's but remarkably little
in Japan. So | think, yes, once the designs are
di stinct enough, you're probably right.

CHAI RVAN APOSTOLAKI S: But ny argunent is
that -- the argunent that the designs were distinct
enough was accepted last tine. [|'mnot sure how many
times the Anerican people will accept that.

MR. KRESS: They also didn't |ook very
cl ose either.

(Laughter.)

MEMBER S| EBER,; A nore inportant factor
may have been the fact that they're far renoved from
us and people, when sonething happens thousands of
mles away, don't see it as --

CHAI RVAN APOSTOLAKI' S: | real ly don't want
anybody to have a reactor with a core damage frequency
of ten to the mnus three or two. | don't care where
it is, | don't care what their needs are.

VEMBER POVERS: There are a couple of
t hem

CHAI RVAN APOSTOLAKI'S:  They shoul d --

MEMBER POVERS: Al ready.

CHAI RVAN APOSTOLAKI'S:  The West is doing

somet hi ng about the ones |I know about.
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VEMBER POVERS: They would try to bonb

t hem

CHAI RVAN APOSTOLAKI S:  Ckay, Farouk.

MR. ELTAW LA: The first policy issue that
we are putting in front of the Comri ssion is the event
selection and safety classification of system
structure and the conponent. And as | nentioned
earlier, that this passive systemthe traditional PRA
will not work the same way --

CHAI RVAN APOSTOLAKI S: What do you nean by
better selection? You nean design basis?

MR. ELTAW LA: Yes, the design basis and
beyond desi gn basis. So these are the -- yes, design
basi s sel ection. And the selection of these, for
exanple, they will be generally | owprobability event,
but they are going to be responding to different
uncertainty. So assessing the reliability of this
systemand try to quantify the core damage frequency
or LERF based on these phenonenol ogi cal uncertainty
will be extrenely difficult. So sheds doubts about
the usability of PRE

That issue was raised in front of the
Commi ssion long tinme ago and in the 1993, and the
staff at the tinme said that we are going to use a

blend of determnistic and probablistic approach.
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We'l|l use the determnistic as it exists right now and
supplenent it wth risk information. And the
Comm ssion found that to be acceptable at that tine.

CHAI RVAN APCSTOLAKI S: Wl |, that was ni ne
years ago, but | would say -- well, first of all, is
your -- does your second bullet inply that naybe we
will not have design basis accidents at all, that
we' || have sone ot her approach that naybe sone peopl e
can come up with or atest to -- we have to have then?
Maybe not in the --

MR.  ELTAW LA: The approach that was
proposed by the PBMR have sone desi gn basi s approach,
but, again, they are selected using PRA

CHAI RVMAN APOSTOLAKI' S:  Ri ght .

MR. ELTAW LA: You know, that they were
not really determnistic. They said that these are
t he desi gn requirenent that we are going to design the
pl ants for.

CHAI RVAN APOSTOLAKI S:  Because there is
value to having specific accidents and accident
sequences, because then it eases conmunication.
There's no question about it. At the sane tinme, you
may not want to treat them the way what is in the
LV\RS.

MR. THADANI: If you go, for exanple, the
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concept of frequency and consequences, if you go to
that concept, consequences starting wth nothing
happening all the way to sone significant rel eases, if
you go to that, the point here would be you can do
that in absence of a specific design, you can | ay out
sone things. But then when you go to the specific
design, you still need to -- maybe using that concept,
you still need to, as you were saying in terns of
comuni cation, analysis and so on, need to identify
what are those events that you need to --

MR. KRESS: You have a copy of ny
vi ewgraph that | gave to the Comm ssion?

CHAI RVAN APOSTOLAKI'S:  Yes. | don't like
the word, "suppl enented,” excuse ne.

MEMBER WALLIS: | don't see how you can
set determnistic requirenents for a reactor concept
whi ch doesn't yet exist. You can always set
probablistic sort of requirenents and safety goals,
but you cannot set determ nistic goals.

MR. KRESS: | was proposing an iterative
process in nmy slides to the Comm ssion in which you
have sonme sort of -- you always are going to have a
desi gn concept. You don't have anything unless you
start out with a design concept. And you can sel ect

initiating events for those concepts, and you can
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establish sone sort of initiating event frequency.
Now, that's going to be the tough part, but the
question is now which of these events and at what
frequency | evel are you going to cut off and say these
are design basis and these others aren't? WlI, you
could do it iteratively in the way that | proposed,
and you woul d have to adjust the design, but you have
to have a PRA to do this.

MEMBER WALLIS: That's right. You'll be

MR. KRESS: And you have uncertainties in
it, and you have to have high-level acceptance
criteria.

MEMBER PONERS: Tom the difficulty I have
is that's great if |I'm designing the reactor. But
when I'min the business of regulating the reactor
and you' ve gone through all that, do | care?

MR. KRESS: Once the design is fixed
that's the basis for certification

MEMBER POVERS: No, no, no. Wy should
care? Wiy shouldn't | say the basis of certification
is this plant has an expectation value of the risk of
such and such a value at such and such a confidence
limt, and | really don't care what particular

acci dents the designer worked to try to knock down at
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very |low | evel s?

MR, THADANI : If you take that in
conjunction with other requirenments Ii ke, for exanple,
source term contai nment fuel, quality and things |like
that, you can make that determ nation

MEMBER POWERS: Yes.

MR. KRESS: Dana, | think this is back to
my rationalist defense in-depth concept, and what it
has to do with is you focus on individual sequences,
and this is away to do it. And you assure yourself
t hat individual sequences neet two criteria: One,
they don't contribute overly to the overall risk, and
they don't contribute a huge amunt to the
uncertainty. That's why you do it in that manner.

MEMBER PONERS: Well, we've debated this
before. | nmean | don't care if ny risk is ten to the
m nus eight and it's 99.9 percent due to one sequence,
that's fine with ne.

MR. KRESS: Yes. But you wouldn't want 99
percent of your uncertainty be due to that sequence.
That's my point.

MEMBER PONERS: |f the uncertainty is only
ten percent, | don't care.

MR. KRESS: Well, that's true too. That's

a sliding scale.
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MR. ELTAW LA: The Comm ssion actually
addressed part of that issue in the '90s. For
exanple, the air intrusion that was very |ow
probability event, but the Comm ssion said, "Don't
have arbitrarily cut off at the exact frequency."”
Consi der that issue, even though it's a very |ow
probability, | ook at the consequence in that issue --

CHAI RVAN APOSTOLAKI'S:  Ri ght .

MR. ELTAWLA: -- and incorporate it in
the --

CHAI RMAN APOCSTOLAKI S: The PRA.

MR. ELTAW LA: -- in your decision.

MR. KRESS: You have to |ook at all
sequences.

VI CE CHAI RVAN BONACA: In Option 2 right
now we' re struggling with the i ssue of having just one
criterion, okay, tothrowthings into Risk 1, 2, 3 and
4, and we have in fact discussed the possibility of
having -- well, the FSAR has different criteria, has
a set of criteria, generally. Wat are we going to

use here? Are we going to internediate criteria for

the --
CHAI RVAN  APOSTOLAKI S: Il think it's
covered by his earlier comment that -- what was it?
MR THADAN : It was the issue of
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classification.

CHAI RVMAN APOSTOLAKI S: The cor ner st ones,
addi tional cornerstones. You may want to add
addi ti onal . But | really don't I|ike the word,
"suppl enent ed, "

VI CE CHAI RVAN BONACA: But | think
certainly we don't want to get into a situation, as we
have right now, for Option 2 where --

MEMBER POAERS: | nean "suppl enented” is
what they said.

MR ELTAWLA: That's what the Conm ssion
sai d. I think what we responded to Exelon we
indicated there's going to be a blend of both real
determ ni stic and probablistic anal ysis.

CHAI RVAN APOSTOLAKI S:  Ckay. That was in
1993, wasn't it?

MR. ELTAW LA: Yes. It's just a
st at enent .

CHAI RVAN APCSTCLAKI'S: | think from the
whol e di scussion here innm viewthere will have to be
determnistic requirenents at |east for the ease of
communi cat i on, but these should be Dbased on
probablistic argunents as nuch as possi bl e.

MEMBER POVERS: George, we're all

Bayesi ans now.
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(Laughter.)

CHAI RVAN  APOSTOLAKI S: It's not this
Comm ttee that worries ne.

VR. ELTAW LA: Wth probablistic
argunents, with the robust consi deration  of
uncertainties.

VEMBER PONERS: Yes, |I'd like to see that

happen.

MR KRESS: That's our nmantra now.

MR. THADANI : But you know, you've got to
keep pushing. | think we cannot --

CHAI RVAN APOSTOLAKI S: But, you know,
Ashok, it's very disappointing what's happening in
real life. | nean the reactor safety study 25, 27
years ago quantified paranmeter uncertainties. W
ought to be di scussing now nodel uncertainties. And
what's happeni ng? People are not even doing the
paraneters anynore. |It's really very discouraging.

MR. THADANI: | know Mary's just itching
to get and react to that statenent, but I can tell you
that there's really a fair amount of effort -- let ne
make sure. Maybe we have not been here tal king to you
as to what it is we're doing to nove in that
di rection. I think your observation is reasonable

that |'ve seen nore studies recently over the | ast few
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years which have had | ess discussion of uncertainty
than | used to see many years ago.

CHAI RVAN APOSTOLAKI'S:  That's right.

MR THADANI: So | think that --

CHAI RVAN APOSTOLAKI'S:  And you know why?
|"ve tal ked to i ndustry about these things. You know
what the answer is? The NRC staff doesn't want them
|"'msorry, but that's what they told nme: Wy should
we do it? Anyway, let's go on

MR ELTAW LA The issue of fue
performance and qualification is one of the nost
i nportant issues, and | think the policy decisionthat
we woul d be seeking guidance fromthe Commi ssion is
regarding the test requirenent. You know, we
traditionally stopped at desi gn basi s requirenents, so
what is the role of beyond design basis? Should we
stop -- they can denonstrate that the fuel will keep
the tenperature of 1600 degrees. W would like to
require additional test that will go beyond that and
| ook at the failure point and so on and when you can
rel ease the fission product.

MEMBER WALLIS: This is a determnistic
thing whichis thrown out inthe air. |t depends upon
what the fuel is, what the accidents are, what the

risks are. You can't just pick a nunber |ike 1600
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degrees C.

MR. ELTAWLA: | did not pick that nunber.

MEMBER WALLIS: But you can't.

MR. ELTAW LA: | think because they have
qgqual i fications --

VMEMBER WALLI S: You put it down there.
Soneone - -

MEMBER PONERS: | think Grahamis raising
a general point here, and not just the fuel, but the
general point is that why wouldn't you treat this just
t he way you treat many of the things nowin | ooking at
a safety analysis report? A guy has cone to you and
he's said, "Gee, |'ve got a reactor here. It'stento
the mnus eighth reactor, and | proved it with this
anal yses."” And you go through that analysis and you
say, "Okay, one of your assunptions is that the fuel
is good to 1600. It doesn't even hint at releasing
fission products at 1600 for three and a half days.
Prove that to me with test data and things |like that."
And you would just go through other things but

foll owi ng the assunptions that he nade when he had

done his analysis of the risk. | mean why focus just
on fuel? I mean it would be all of the ngjor
assunptions. It my be up to sone discretion and

gui dance fromthe staff on which ones they wanted to
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go after.

MR. ELTAW LA: Again, Dana, because as |
indicated earlier, that the decision on any of these
issues will affect the other decisions. Soif you are
going to say that there will be no fission product
rel eased ever, then you want to be sure that this
decision is not at 1650. You're going to start seeing
a release in fission product.

MEMBER POWERS: Everything comes out.

MR. ELTAWLA: So it's again because the
i nportance that was given to the fuel as a prevention
and mtigated feature that you want to have nore
assurance that we have done in the traditional fue
desi gn.

MEMBER S| EBER, Okay. | guess when | see
you said the burnups and tenperature requirenents in

a determnistic way, you're really putting a box

around what the fuel cycle will ook |ike, which sets
t he cost.

MR. ELTAW LA: | apol ogi ze. This was
Exel on proposal. | should have made that clear. This
is the proposal that wll be running at 80,000

megawatt day per netric ton and is going to be with a
stand tenperature of 1600 degrees C. That's not our

requirenent.
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MEMBER SI EBER;, Ckay. | don't think we

ever should make a requirenent |ike that.

MR. KRESS:. This nay be an issue specific
to gas cool reactors.

MEMBER ROSEN: Right. But |I'm known to
t hi nk about these things generically. Shoul d you
qualify for fuel's performance? Absolutely, but it
may be different for different designs. Should fuel
qualification testing be conpleted prior to granting
a mne operating | icense? Excuse ne? | wi sh we would
just all rise at once and say, "Of course.” | nmean we
didn't do that before but that was then, this is now.

MR, KRESS: WAit a m nute. Supposel told
you that | have a fuel that | can't qualify?

MEMBER ROSEN: Well, I'd say you have a
probl em convincing nme to |icense your reactor.

MR, ELTAW LA: What woul d you say that we
have a fuel that was produced based on the sane
manuf act ure and process, |ike in Germany, but even you
cannot prove to anybody that you are going to be
foll ow ng that process?

MR. KRESS: That's exactly --

MR. ELTAW LA: And t here IS a
qualification, there are wealth of database on the

Germany fuel, but the technol ogy itself they have not
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produced that fuel wusing this process for a long
period of time. So can you rely on this old data or
you want the current processing of the fuel be tested
to prove that this condition will be attained?

MEMBER POVERS: It's a cute question
because you know what the answer is. They're not even
close to reproducing the German fuel. | nmean it's
appal ling how far away they are.

MR. KRESS: And not only --

CHAI RVAN  APOSTOLAKI S: Just have the
Germans do it then, make it?

MR. KRESS: But not only that if they do
get the process down to where they' ve got the sane
quality fuel, and then you're going to take so many
billion of those things and stick it in your reactor,
to say that each one of those now has that quality
based on the fact that | know how they nade it,
there's no way, in nmy mnd, you can statistically
prove that fuel has the quality that they said it has.
And that's your issue here. You have to focus on
process rather than product.

MEMBER PONERS: Well, don't worry, Tom
they're so far away now they can statistically prove
they ain't there.

MR. KRESS: Well, right now, but they can
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prove they're not there, but when they want to hit
their target level they can't prove it. But | suggest
that it's because you can't stick enough of this fuel
and take it to that burnup level, at that tenperature
| ong enough in a test reactor, there's no way you can
get the statistics out of that. Wat you have to do
is test all the fuel at the sane tine.

MEMBER POVERS: And what's --

MR. KRESS: And the only way to do that is
stick it in your reactor and, as installed, during
startup and initial operations, you |look to see how
much fission products you get in your primry system
This should be a neasure of at |east how many faulty
fuel elenents you have. It's just like -- you know,
we neasure the quality of the fuel now by | ooking at
how nmuch activity is in the thing. You're going to
have to develop that kind of concept for these, |
t hi nk. And it ought to be part of the Ilicensing
provi si on.

CHAI RVAN APOCSTOLAKI S: Isn't it conpletely
i nconcei vabl e that | can have sone danage to the fuel
but then I have other nmeans to contain it?

MEMBER S| EBER;  Yes.

CHAI RVAN APOSTOLAKI S: Why?

MEMBER S| EBER;, We usually put a reactor

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

367

pressure vessel around it.

CHAI RVAN APOSTOLAKI S: So then why do |
need -- | nean | can provi de ot her neasures. Contain,
let themclean it up

MR. KRESS: Wll, you can, you can.

MEMBER POAERS: We kind of do that right
NOW.

CHAI RVAN APOSTOLAKI S: So, again, we're
goi ng back to the picture of the reactor as a whol e,
of the plant. It's not just --

MEMBER S| EBER; You' ve essentially renoved
one of the barriers of your risk --

CHAI RVAN APOSTOLAKI S: But | my have
instal |l ed anot her one.

VEMBER S| EBER; Yes. You may just put
nore and nore barriers.

MEMBER POWERS: Well, wyou're right,
George, in the sense that we have nuch the sane
probl em that we were discussing in connection wth
Yucca Mountain. W all agree that there are going to
be multiple barriers. Now, the question is do we put
our constraint on what the totality of those barriers
are? O do we go in and say, "Ckay. The totality has
to be hits,"” but no one barrier can be nore than 30

percent of this.
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CHAI RVAN  APOSTOLAKI S: Absol utely,

absol utely.

MEMBER POWNERS: And that's a very
interesting question to get into, and every tinme |
persuade nyself that | don't want to dictate what the
barriers do, you conme back with an argunent on why I
shoul d.

CHAI RVAN APOSTOLAKI S: Farouk, you are
goi ng too sl ow here.

(Laughter.)

MR, ELTAWLA: ['Il try. kay. The issue
of the source termis one of the -- traditionally, we
use the TID 14844 or NUREG 1465 as a generic source
term The pebble bed and all advanced reactors try
now t o have a scenari o-specific source term And that
| raise a question about the experinental database to
support that, the fission product release and
transport and the nodels and so on. W raised that
issue in front of the Conmmission in '93, and they
found there is no problem in using a nechanistic
source term for the specific scenario, provided the
dat abase i s adequate to address that issue. And as a
matter of fact, in that regard, they said that we
shoul d be including their intrusion scenario.

The next issue is the -contai nnent
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performance issue. |'msorry?

CHAI RVAN APOSTOLAKI'S: We di scussed this
already. Didn't we discuss this?

MR ELTAWLA: [|I'msorry.

CHAI RVAN  APOSTOLAKI S: | thought we
di scussed nost of this.

MR. ELTAWLA: That's true and so we can
nove on. Sanme issue with the --

MEMBER POVERS: Vell, | think for our
di scussi on purposes, sonetine, just between us girls
here, we're going to have to come down to sone
agreenent on how we're going to handl e the sabotage
versus the nore classical thing. Are we going to just
set that aside and say we'll deal with sabotage and
terrorist threats aside or are we going to continue to
mesh i s together? Because it really causes confusion,
in ny mnd.

MR. ELTAWLA: It is an issue that --

MEMBER POAERS: | nean in the end you're
going to have integrate it all together, but for
di scussi ons purposes --

MR. ELTAWLA: Yes. It is an issue that
we're going to have to address, period.

MR. KRESS: That's another reason to

change our thinking on the bal ance between prevention
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and mtigation. | think the nore you put on the front
end the less vulnerable it is to sabotage. That's a
per sonal opi nion. | think that, for instance, a
pebbl e bed reactor is probably nuch | ess vul nerable to
sabot age than an LWR

MEMBER PONERS: Oh, | think it's nuch

MR KRESS: Well, we'll have to debate it.

CHAI RMVAN APOSTOLAKI S: Ener gency.

MR ELTAWLA: The next issue, M. Rosen,
is the enmergency evacuation, and the issue was
addressed again in 1993 about reducing the EPZ and
| ooking for it based on the small source term and so
on. And the Conmi ssion at that tine did not feel that
we had enough information to reduce the EPZ, but at
the sane tine told the staff to keep an open m nd
about this issue and conme to us when you have
additional information. W are keeping an open mnd
about this issue, and we're going to address it in
totality with the rest of the other issues as part of
the --

CHAI RVAN APOSTOLAKI S:  Which may lead to
an increase in EPZ --

MEMBER PONERS: Wel |, especially when you

have - -
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CHAI RVAN APOSTCOLAKI S: - - dependi ng on t he
reactor design, right? |It's part now of the tota
ri sk profile.

MEMBER PONERS: | think you' ve got anot her
thing to take into account. You' ve got a societa
thing to take into account.

CHAI RVAN  APOSTOLAKI S: That's exactly
right.

MEMBER POAERS: Because you' ve got a bil
in Congress right now that says nmke the EPZs 20
m | es.

MR, THADANI: Well, | don't think the bill
says to make EPZ 20 mles. | think it tal ks about KI.

MR. KRESS: Yes. |It's a planning and --

CHAI RVAN APOSTOLAKI'S:  But | don't think
we shoul d focus our discussion on reducing the EPZ
| think everything else we have discussed today is
that we should | ook at the systemas a whole --

MR ELTAW LA: W shoul d | ook at the whol e
thing as in devel opnent.

CHAI RVAN APCOSTOLAKI S: If meeting the
safety goals requires a larger EPZ, so be it.

MEMBER ROSEN: Ri ght, but nobody's
designing new reactors with a goal of having a much

| ar ger EPZ.
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CHAI RVAN  APOSTOLAKI S: That's their
busi ness. W are regul ators.

VEMBER ROSEN: The business end of the
business is attenpting to provide an attractive
product, and one of the nobst attractive products is
one where you can put a reactor soneplace and say,
"See," to the public, "this reactor is so safe we
don't even have an off-site emergency plan."

MEMBER POVERS: But you can say that --
mean | could say that right now. You've got to
persuade the public that they agree with you

CHAI RMAN APOSTCLAKI S: Yes.

MEMBER ROSEN: Because the next sentence
is not that it's so safe that -- you don't stop with
"It's so safe that we don't need an of f-site enmergency
evacuation plan." You say that, and you say,
"Because,"” and then you give a cogent answer that
peopl e can under st and.

MEMBER POVWERS: | think | would believe
you nore if you said, "lIt's so safe that we don't need
an EPZ, and it's so safe that we don't even want
Price- Anderson indemification.”

CHAI RVAN APOSTOLAKI S:  All we need today
is a process for determning these things. W don't

have to convi nce anybody. W have to convi nce people
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that our process is rationale and science-based.
That's all.

MR. KRESS: Cearly, if you had hi gh-Ievel
ri sk acceptance criteria and had appropriate PRAw th
uncertainties that showed that at parti cul ar
confidence | evel you neet those w thout any energency
response at all, the question | would raise is that
woul d be a nice goal to have but woul dn't you want an
energency plan anyway, even though you had that?

MEMBER PONERS: That's right, because you
m ght be wrong.

MR. KRESS:. Because | m ght be wong. And
t here m ght be ot her considerations, |ike sabotage and
things like that.

MR. THADANI : The Conmi ssion has -- we've
had sone requests, as you know, to reduce EPZ in sone
cases. | guess when EPRI cane to us in the
requi renents devel opnent, ALWR docunent, that was one
of the issues. They wanted to reduce the EPZ. And,
basically, what we told them then, and | recognize
this is several years ago, what we said was that
energency planning is considered yet anot her | ayer of
def ense i n-dept h out si de of the desi gn consi derati ons.
But as | think George was saying, these are all |inked

i ssues, and cone out where it does and the Conmmi ssi on
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-- we just need make sure we give Conm ssion the
rel evant information.

VI CE CHAI RVAN BONACA: Ckay. That's it.
Thank you.

MEMBER POAERS: The plan is that Mary is
going to be the | ead author on this docunent?

MR, ELTAWLA: [|'msorry?

MEMBER POVNERS: May Drouin is going to be
the | ead author on this docunment?

MR. ELTAW LA: Wi ch docunent? The policy
paper is TomKing. And Mary has the policy paper --

MEMBER WALLI'S: Tom Ki ng?

MR, ELTAWLA: Yes. He's --

MEMBER POWNERS: You renenber him

MR. ELTAW LA: -- back.

MEMBER WALLIS: | have a comment on this
whol e t hi ng.

MR,  KRESS: We'll open the floor for

comments at this point.

MEMBER WALLI S: What | see here is a whole
series of questions, and | see very little in the way
of confidence that you guys have the answers.

MR. ELTAW LA: W don't.

MEMBER WALLI S: The ACRS has been sitting

here trying to get sonme answers, but that's just our
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gane. | mean it's your job to come up with answers.

MR.  KRESS: Their job right now is to
defi ne what the questions are.

MEMBER WALLIS: So | have a | ot of doubt
about you neeting anything like a deadline by fall
2002.

MR ELTAW LA: No. | think maybe we
present you with the sanme Conm ssion -- the sane
guestion that we asked in 1993. There was a deci sion
taken by the Conmm ssion. The staff nade the
recommendation to the Conm ssion. So we know the
answers to nost of these questions. Al what we are
doing right nowrevisiting this questionto see if we
are changi ng our m nd because of information that we
have or because of new policy change or sonething |like
t hat . But I think we feel very confident that all

t hese questions w il be addressed satisfactory by the

MEMBER WALLI'S: So all the questions have
been answered before and you're just tweaking the
answers? |s that what you're doing?

MR, ELTAWLA: Well, | don't think it's
tweaki ng the answers. It's just |ooking at the
additional information that we have, the experience

that we gained in risk-informed regul ation and see if
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it changed any of these answers.

MR. THADANI: | think -- | et ne be careful
because | want to make sure we're not m ssing each
other's point here. What we're tal king about is a set
of issues. As you know, sone of the technical issues
it'"s going to take a long tine before we get real
information. But we want to nmake sure that the course
of action that we lay out for us to follow is agreed
to. | mean we're not going to be able to have ri sk-
informed regul atory structure in three nonths. W're
just not going to have that. But what we do need to
be sure is that is there buy-in on the part of the
Comm ssion? This is a nmultiyear effort.

MEMBER WALLIS: Well, I'mnot --

MR. THADANI: Here are the issues that we
need to go forward wth. W need to have sone
confi dence.

MEMBER WALLI'S: Let nme be a nenber of the
public here. | mean just because the Comm ssion is
goi ng t o nake sone deci sions doesn't nmean that they're
right decisions. You've got to provide enough
information to make darn sure that they make the right
decisions. That's what |'m confused about.

MR. THADANI: That's fair. And | would

like to think that we have already got sone
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i nformation that obviously would be suppl enented by
what we | earn over the next several nonths. But we're
not going to go to Commssion with no information
W're going to lay out what we know and what needs to
be devel oped further, and that's part of the idea
behi nd the research plan.

MR. KRESS: You're not going to them and
asking for resolution of these issues at this tine,
are you?

MR ELTAWLA: W need --

MR. KRESS:. You're just going to say, "Are
t hese the right questions?"

MR. ELTAWLA: Right. Are these the areas
-- if the Comm ssion says upfront that, "W just don't
want you to pursue high-level safety principles
approach,” we'd like to know that.

CHAI RVAN APOSTOLAKI'S:  One of the things
that | would appreciate if | were in their shoes is
what | essons did we learn fromthe current regul atory
systenf? Sone of themare obvious, of course, but, for
exanpl e, yesterday we had a narathon Subconmmittee
nmeeti ng of ten hours on CRDM cracki ng and Davi s- Besse
and so on. Let's say we license a reactor to 2030.
Wuld there be a subcommittee in 2050 for ten hours

| ooki ng at sonet hi ng unexpected and trying to fix it?
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MEMBER WALLI S:  Yes.

CHAI RVAN APCSTCOLAKI' S: There woul d be?

MEMBER WALLI S:  Yes.

MEMBER WALLI S: Wiy?  Why are you so
confident that there will be?

MEMBER POWNERS: Because no one has ever
gone broke underestimating human capabilities.

CHAI RVAN APOSTOLAKI S: Wl |, but --

MEMBER POAERS: Ceorge, the world is far
nore conplicated than the rationalists think it is.

CHAI RVAN APOSTOLAKI S:  This was a maj or
thing wwth that Voltaire stock, you know.

(Laughter.)

Vell, but if that's the case, then the
policy decisions that we're maki ng now sonmehow we' | |
accomodate for that, which brings us back to the
structure as defense in-depth. But how far can you
push that? See, that's the real issue.

MR SALSBERG Vell, | think there's
anot her thing, though. | nean how far do you want to
accommodate that in the design, and how far do you
accommodat e that in a kind of performance regul ati on?

CHAI RVAN APOSTOLAKIS:  And | fully agree
with that, but | tell you, before Three Mle Island

was a major player in the PRA we were doing for the
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i ndustry. If you dared say that the operators would
do sonething wong, you were out of the project,
because the industry did not believe that the
operators could nake a m stake, period.

MR. SALSBERG Your PRA is never going to
postul ate every error that --

CHAI RVAN  APCSTOLAKI S: Nobody paid
attention to the PRAs. As Rasnussen said, it was a
status synbol . Everybody wanted to have the blue
react or safety study but nobody read it except hi mand
Levi n.

MEMBER PONERS: Ceorge, to think that --

CHAI RVAN APOSTOLAKI S: Vell, you' re not
giving ne awarmfeeling here that we're going to have
t hese Subcomm ttee neetings --

MEMBER WALLI S: You can't have a warm
feeling, George, it's just the way it is.

MEMBER POVWERS: And what you woul d hope
for are one or two of them and not a marathon of
mar at hons.

CHAI RVAN APOSTOLAKI S:  Well, | didn't get
the answer | wanted, but --

MR, SALSBERG Let nme just ask sort of a
practical question, as a pragmatic sort of guy.

CHAI RVAN APOSTOLAKI S: Are you sayi ng t hat
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t he questions so far have not been?

MR. SALSBERG If | go with -- everything
| hear is PRA and uncertainties. Now, you know, we
tal k about public acceptance. |If | have to conme in
and defend a PRA down to whatever |evel | want to get
down to, in a public litigation sort of situation, it
seens to ne that's an endl ess di scussion. One of the
things | |ike about a design basis is there's a very
concrete acceptance kind of criteriawithlimts, and
| just have a very difficult time in the sort of
judicial approach in the Ilitigation nature of
Anericans --

CHAI RVAN  APCOSTOLAKI S: But nobody's
proposing that, Bill.

MR. SALSBERG Well, | hear sone things
that sound a lot |ike that.

CHAI RVAN APOCSTOLAKI'S: No, no. It will be
determnistic requirenents based on probablistic
arguments.

MR. KRESS: And even selection of design
basi s acci dent.

CHAI RVAN APOSTOLAKI S:  Yes. But you w ||
never go and argue probablistic, because you'll never
finish.

MR. THADAN : In the end, that's what we
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meant here. Once you go -- if you go with frequency
consequence approach, you still -- you can do that in
t he abstract even --

CHAI RVAN APOSTCOLAKI S: Yes.

MR.  THADAN : -- w thout know ng what
nunber sequence. You can do these things. But you
still, and Gahamis point is valid, that you need
design information, you need to -- if you're going to
rely on PRA, you need to have sone | evel of confidence
in that. And what we're suggesting is once you |ay
out this plan and once you have confidence in the
anal ysis, you can define certain events that sort of
becone part of the design base and that you nake
hopefully nore rational decisions regarding the
requi renents for structure systens and conponents.
That' s the thinking. But it's got to go through a
process, and | mean we're just sharing with you our
early thoughts.

CHAI RMAN APOSTOLAKI S: Yes. Accept ance
criteria will have to be determnistic. O herw se
there's no end to this.

MEMBER PONERS: Right. ['ll just kick in,
Farouk, | think you guys have really cone up with a
really nice set of questions.

MR. KRESS: Yes. That was ny --
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MR, ELTAWLA: Well, | really -- | don't
want to | eave you with that we only have questi ons and
we don't -- | think we have the technical basis and
the technical basis is going to be sharpened between
now and Cct ober.

CHAI RVAN APOSTOLAKI S: W under st and t hat .

MR. ELTAW LA: Ckay. Thanks.

MR. KRESS: | think that's --

CHAI RVAN APOSTOLAKI S: Are t here any ot her
comments from nenbers of the public or the staff?
Thank you very much. GCentlenen, this was very, very
informative. It was a little |owkey, | would say,
but thank you.

MR.  THADANI : Farouk took too |ong.
That's the only problem

(Laughter.)

MEMBER POVERS: As usual .

CHAI RVAN APOCSTCOLAKIS: W'l |l recess for
eight m nutes and conme back and give advice to our
col | eagues on the letters.

(Wher eupon, the foregoing matter went off

the record at 5:40 p.m)
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